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Award Statement 
of the IZA Prize Committee

The 2012 IZA Prize in Labor Economics is awarded to Richard Blundell 
(University College London and IFS) for his path-breaking contribu-
tions to the econometric analysis of labor markets and public policy 
reforms. Professor Blundell has played a major role in the develop-
ment of modern labor and policy analysis. His work is characterized 
by a focus on pressing questions in economic policy, the development 
of cutting-edge econometric methods to tackle such questions, and 
painstaking analysis of micro data. Blundell’s contributions laid the 
foundations for the modern economic analysis of labor supply, con-
sumer behavior, and policy reforms. His work has been enormously 
influential in the worldwide debates about tax and welfare reforms 
over the past decades.

Richard Blundell has provided some of the most significant con-
tributions to the econometric analysis of labor supply. Among 
his early work was a seminal paper with Richard Smith in which 
they provided a novel test for endogeneity in econometric models 
(Econometrica, 1986). The test signified a crucial advancement in 
addressing important empirical questions, for instance, regarding 
the relationship between household income and female labor sup-
ply. Richard Blundell’s work has greatly enhanced our understand-
ing of how taxation and social policy influence individuals’ labor 
market behavior. Blundell did not only help develop a new theo-
retical framework for understanding labor supply reactions to policy 
changes. He also complemented the theoretical analysis by develop-
ing the necessary instruments for careful empirical analysis, and he 
applied these tools to real-world policy questions. His paper with 
Alan Duncan and Costas Meghir (Econometrica, 1998) is exemplary 
of this approach. The authors developed novel methods to examine 
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Award Statement of the IZA Prize Committee

how household labor supply responds to tax reforms, and used these 
methods to estimate the reactions to the UK policy reforms in the 
1980s. 

Richard Blundell also made fundamental contributions to study-
ing labor supply and consumer demand in an integrated, unifying 
framework. His approach offered a dynamic perspective, taking into 
account that consumption smoothing over the life-cycle and labor 
supply are inherently linked. More recently, Blundell has also been 
concerned with economic inequality and the changes in income dis-
tributions. He made important methodological contributions that 
have advanced the econometric modeling of such dynamic issues. 
Furthermore, Blundell was among the first to explicitly take indi-
vidual-level heterogeneity into account when assessing actual policy 
problems. 

In addition to his academic contributions, Richard Blundell has 
made a compelling case for more evidence-based research and policy 
advice. He has taken a leading role in demonstrating the importance 
of giving researchers enhanced access to micro data for their research. 
Throughout his career, Blundell has intensely engaged in the policy 
debate. From 2006 until 2011, he served as co-editor of the influen-
tial Mirrlees Review. In this role, he provided practical recommen-
dations for improving UK tax policy and helped develop the pillars 
of an  efficient modern tax system. His enduring commitment to re-
search and policy make Blundell a role model for combining academic 
strength with policy relevance. 

Richard Blundell currently holds the David Ricardo Chair of Political 
Economy at University College London and is Research Director of 
the Institute for Fiscal Studies, where he is also Director of the ESRC 
Centre for the Microeconomic Analysis of Public Policy. He is a Com-
mander of the British Empire, Fellow of the Econometric Society 
and of the British Academy, and Honorary Member of the American 
Economic Association and the American Academy of Arts and Sci-
ence. In 1995, he was awarded the Yrjö Jahnsson Prize for his work 
in  microeconometrics, labor supply and consumer behavior; in 2000, 
he received the Frisch Medal by the Econometric Society for his 1998 
Econometrica paper with Alan Duncan and Costas Meghir. Blundell 
has delivered numerous distinguished lectures, and he holds honor-
ary doctoral degrees from the Universities of St. Gallen, Bergen, and 
Mannheim. He is the current president of the Royal Economic  Society, 
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and past president of the Econometric Society, the European Econom-
ic Association, and the Society of Labor Economists. He also served as 
co-editor for journals such as Econometrica, the Journal of Economet-
rics, and the Review of Economic Studies.

George A. Akerlof  University of California, Berkeley; IZA
Marco Caliendo  University of Potsdam; IZA
Richard Portes  London Business School; President CEPR
Jan Svejnar  University of Michigan, Ann Arbor; IZA
Klaus F. Zimmermann  IZA; University of Bonn
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Part I

Introduction by the Editors: Taxation 
and Labor Supply – Revisiting the 
Contributions by Richard Blundell

Andreas Peichl and Klaus F. Zimmermann

The question of how individuals adapt their behavior in response 
to policy changes is one of the most investigated topics in empiri-
cal labor and public economics. Do people reduce their working 
hours if governments decide to raise taxes? Might they even with-
draw completely from the labor market? Even if these questions are 
not new, they are still topical – maybe more topical as ever before. 
Labor supply estimations are extensively used for various policy 
analyses and economic research. Labor supply elasticities are key 
information when evaluating tax-benefit policy reforms and their ef-
fect on tax revenue, employment and redistribution. For instance, 
the question whether welfare programs should be directed to the 
workless poor, through traditional demogrant policies, or the work-
ing poor, via in-work support (Saez 2001) depends on whether par-
ticipation decisions (the extensive margin) systematically prevail 
over responses in terms of work hours (the intensive margin). Large 
participation responses may subsequently lead to large elasticities 
in the lower part of the income distribution, which is crucial for 
welfare analysis (see Eissa, Kleven and Kreiner 2008). Finally, the 
optimal taxation of couples, and notably the issue of joint versus 
individual taxation, critically relies on the knowledge of cross-wage 
elasticities of spouses (Immervoll et al. 2011).

Understanding labor supply behavior, both in a static and dynamic 
context, and using this evidence to guide policy has been on the re-
search agenda of Richard Blundell for many years. He has made several 
path-breaking contributions in the field of labor supply and taxation 
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for which he was awarded the 2012 IZA Prize in Labor Economics. 
 Every year, the Institute for the Study of Labor awards the Prize to 
an individual who has made outstanding contributions to policy-
relevant research and methodological progress in the field of labor 
economics. Since its establishment in 2002, the Prize has been given 
to several distinguished labor economists; two of them later even re-
ceived the Nobel Prize in Economics. The 2012 Prize honors Richard 
Blundell’s path-breaking contributions to the modern econometric 
analysis of labor markets and public policy reforms. Professor Blundell 
is an eminent scholar and has worked on a range of issues in labor 
economics, econometric theory and tax policy. His research is unified 
by a focus on household behavior and the way various labor market 
and tax policy institutions affect this behavior. His empirical work is 
driven by policy questions and motivated by economic theory. Many 
of his contributions show how frontier level econometric methods can 
be put to work in studying applied problems.

Richard Blundell holds the David Ricardo Chair of Political Econo-
my at University College London. He is a graduate of the University of 
Bristol and London School of Economics. At the age of 23, he became 
a faculty member at the University of Manchester without obtaining 
a PhD first. Since 1986 he has been Research Director of the Institute 
for Fiscal Studies (IFS), where he is also Director of the ESRC Centre 
for the Microeconomic Analysis of Public Policy. He is a Commander 
of the British Empire, Fellow of the Econometric Society and of the 
British Academy, and Honorary Member of the American Economic 
Association and the American Academy of Arts and Science. In 1995, 
he was awarded the Yrjö Jahnsson Prize for his work in microecono-
metrics, labor supply and consumer behavior; in 2000, he received 
the Frisch Medal by the Econometric Society. Blundell has delivered 
numerous distinguished lectures, and he holds honorary doctoral de-
grees from the Universities of St. Gallen, Bergen, and Mannheim. He 
is the current president of the Royal Economic Society, and past presi-
dent of the Econometric Society, the European Economic Association, 
and the Society of Labor Economists. He also served as co-editor for 
journals such as Econometrica, the Journal of Econometrics, or the 
Review of Economic Studies. Professor Blundell has edited nine books 
and published more than 180 papers – many in the most prestigious 
economics journals. Many of his papers are very influential as evi-
denced from their large number of citations. In total, his work was cit-
ed more than 33,500 times according to Google Scholar (as of August 
2013); his Repec score is 8500 ranking him in the top 20 of economists 
world-wide. His h-index is 72 – implying that 72 of his publications 
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have been cited at least 72 times. 175 publications have been cited at 
least 10 times, 120 of those have received at least 10 citations in the 
last 5 years. For instance, his 1998 Journal of Econometrics Paper with 
Steve Bond on the GMM Dynamic Panel Estimator has received more 
than 7,000 citations and his 1999 Handbook of Labor Economics sur-
vey on labor supply with Thomas MaCurdy has received more than 
1,600 citations.

In various publications, Richard Blundell has provided some of 
the most significant contributions in the economic and econometric 
analy sis of labor supply and taxation. He was involved in developing 
a new theoretical framework for our understanding of labor supply 
reactions to policy changes and complemented the theoretical analysis 
by developing the necessary instruments for careful empirical analy-
sis. He made fundamental contributions to studying labor supply and 
consumption smoothing over the life cycle in an integrated frame-
work. In addition to his academic contributions, Richard Blundell has 
been at the forefront in pushing for more evidence-based research and 
policy advice. He has taken a leading role in demonstrating the im-
portance of enabling researchers an enhanced access to micro data for 
their  research.

Throughout his career, Professor Blundell has been and still is intense-
ly engaged in the policy debate by applying his empirical methods to 
real-world policy questions. For instance, he is one of the editors of 
the Mirrlees Review of Tax Reform. In this role, he provided practical 
recommendations for improving UK tax policy and helped develop-
ing the pillars of an efficient modern tax system. This project drew 
together insights on labor supply and commodity demand, along with 
basic principles of tax design, to offer suggestions for reforming the 
UK tax system. Its findings have been discussed in both academic and 
policy circles in the UK and elsewhere.

In a similar spirit, IZA recently proposed a tax reform concept for 
Germany, which is based largely on methodology developed by Rich-
ard Blundell. The key element of IZA’s concept for a simple, efficient 
and fair tax system are plans to integrate regressive social insurance 
contributions into the progressive system of income tax, meaning that 
social insurance contributions and income tax are no longer levied 
separately, instead that there is consequently only one payment to be 
made to the state (see Löffler et al. 2012). An integrated system of in-
come tax would not only finance the country’s social security system 
but also other state services, including investment in education and in-
frastructure. Simulations for Germany show that such a reform would 
reduce the burden above all on low- and middle-income earners, while 
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increasing the fiscal burden on the top 10% of earners. Importantly, 
the proposal would have a considerable effect on the labor market, 
leading to the creation of an estimated half a million new jobs due to 
the more efficient tax structure.

IZA’s special focus on Labor Policy reflects the great importance of 
evidence-based policy making. With its team of policy experts, IZA 
analyzes and evaluates existing policies on the national and interna-
tional level, utilizes the results of the IZA program areas, and devel-
ops concrete policy proposals. With its own behavioral techniques, 
IZAΨMOD (IZA Policy SImulation MODel), IZA is able to analyze the 
labor supply reactions and employment effects of tax and benefit re-
forms in Germany (see Peichl, Schneider and Siegloch 2010). IZAΨMOD 
enables the institute to give policymakers information about appro-
priate modifications of planned initiatives even prior to their adop-
tion. IZAΨMOD consists of three main components. The basis is a static 
microsimulation model for the German tax and benefit system. The 
second module is an econometrically estimated labor supply model, 
which takes into account behavioral reactions to tax reforms. The esti-
mation and modeling in this step relies heavily on methods developed 
and applied by Richard Blundell. The third component is a labor de-
mand module, which completes the analysis of the labor market and 
allows a global assessment of the effects of policy measures. 

In addition to making own reform proposals, IZAΨMOD is used to 
evaluate current policies. For instance, Eichhorst et al. (2012) analyze 
the recent trend of increasing marginal employment at the expenses 
of low-wage full time jobs. It finds substantial disincentives set by the 
current legislation and calls for a reform of the mini-job regulations as 
well as income taxation (married couple tax splitting) and finds that 
these would have a large positive impact on the labor market.

The connection between IZA and Richard Blundell is very long. He 
joined IZA as a Research Fellow in October 1999, shortly before IZA’s 
first anniversary. But even before this time, Richard was already con-
nected to IZA Director Klaus F. Zimmermann, who had introduced 
him and his co-author Costas Meghir to the labor group at the Uni-
versity of Mannheim to which he was affiliated with in the 1980s, to 
discuss Richard’s early work on labor supply and taxation. Later on, 
they both contributed to a volume on “Welfare and Work Incentives” ed-
ited by Tony Atkinson and Gunnar Mogensen in 1993. While Richard 
discussed “Taxation and Labour-Supply Incentives in the UK” (Blundell 
1993), Zimmermann (1993) focused on Germany. Both studies con-
clude that tax incentives matter but that the resulting labor supply 
elasticities are usually small. They also highlight the importance of 
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using micro data, microsimulation models and microeconometric 
techniques when analyzing the effects of tax reforms on labor supply.

When assessing the effects of policy reforms on the labor market, 
most studies only focus on labor supply. The interaction of supply and 
demand side is not explicitly modeled, which might lead to biased es-
timates of potential labor market outcomes. This is discussed in Chap-
ter 5 of this volume based on Blundell, Ham and Meghir (1987). At 
IZA, Peichl and Siegloch (2012) propose a straightforward method to 
remedy this shortcoming. The authors use information on firms’ labor 
demand behavior and feed them into a structural labor supply model, 
completing the partial analysis of the labor market on the microdata 
level. They show the performance and relevance of our extension by 
introducing a pure labor supply side reform, the workfare concept1, in 
Germany and simulating the labor market outcome of the reform. The 
results show that demand effects offset about 25 percent of the posi-
tive labor supply effect of the policy reform.

Discrete choice models have become the workhorse in labor supply 
analyses. However, they are often criticized for being a black box due 
to numerous underlying modeling assumptions, with respect to, e.g., 
the functional form, unobserved error components or several exoge-
neity assumptions. In a methodological contribution, IZA research-
ers open the black box and show how these assumptions affect the 
statistical fit of the models and the estimated labor supply elasticities 
(Löffler, Peichl and Siegloch 2014). In total, the authors estimate more 
than 3,250 different model specifications. The results show that the 
specification of the utility function is not crucial for performance and 
predictions of the model but that the estimates are extremely sensitive 
to the treatment of wages – a neglected dimension so far. Estimated 
labor supply elasticities vary greatly depending on whether wages and 
preferences are estimated separately or jointly; and whether and how 
wage prediction errors are taken into account (not at all, single draw 
or full distribution integrated out). As a consequence, the authors pro-
pose a new estimation strategy which overcomes the highly restrictive 
but commonly made assumption of independence between wages and 
the labor supply decision.

Static models of labor supply are very useful to predict ex ante the 
effect of tax-benefit policy reforms or more generally to provide an 
order of magnitude of the short-term response to financial incentives. 
Several excellent surveys report evidence on labor supply elasticities 
for different countries and different periods.2 However, the literature 
only reaches a consensus on few aspects, establishing that own-wage 
elasticities are largest for married women and small or sometimes 
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negative for men. In terms of magnitude, a large variation in labor 
supply elasticities is found in the literature. For instance, Blundell 
and MaCurdy (1999) report uncompensated wage elasticities ranging 
from −0.01 to 2.03 for married women, while Evers, de Mooij and van 
Vuuren (2008) indicate huge variation in elasticity estimates. Admit-
tedly, much of the variation across studies is due to different method-
ological choices, including the type of data used (tax register data or 
interview-based surveys), selection (e.g. households with or without 
children), the period of observation (see Heim 2007) and estimation 
method.

Bargain and Peichl (2013) have collected empirical evidence focus-
ing on 15 European countries and the US. For each demographic group 
(e.g. married or single individuals with or without children), they ob-
serve a large variance in estimates across all available studies, pointing 
to data year and estimation methods as the main sources of variation. 
The authors show that international comparisons based on existing 
evidence are generally imperfect and incomplete, with insufficient 
common support across studies to conclude about genuine differences 
in labor supply responsiveness between countries. The only clear pat-
tern in the literature is that elasticities are larger for women in coun-
tries where their participation rate is lower. However, estimates are 
missing or scarce for several EU countries and also some demographic 
groups, such as childless single individuals.

To close some of the gaps in the literature, Bargain, Orsini and 
Peichl (2014) provide labor supply elasticity estimates for 17 Europe-
an countries and the US based on a harmonized approach using a 
structural discrete choice model as used in well-known contributions 
for Europe (van Soest 1995; Blundell et al. 2000) or the US (Hoynes 
1996; Keane and Moffitt 1998). They report compensated and uncom-
pensated own-wage and income elasticities separately for men and 
women, both single and in couples, with and without children, as 
well as cross-wage elasticities for individuals in couples. The authors 
find that that own-wage elasticities, both compensated and uncom-
pensated, are relatively small and much tighter across countries than 
suggested by previous results in the literature. In particular, estimates 
for married women lie in a narrow range between 0.2 and 0.6, with 
significantly larger elasticities obtained for countries in which female 
participation is lower (e.g., Greece, Spain, Ireland). Elasticities for mar-
ried men are smaller and even more concentrated, while elasticities 
for single individuals show substantial variation with income levels. 
Consistent results are also found across countries, with important im-
plications for welfare and optimal tax analysis: the extensive margin 
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systematically dominates the intensive margin; for single individuals, 
whereas income elasticities are extremely small. Using a decomposition 
analysis, Bargain, Orsini and Peichl (2014) rule out differences in tax 
policy, wage/hours levels and demographics as explanations for cross-
country differences in labor supply responses. Accordingly, the results 
are consistent with Western countries having genuinely different in-
dividual and social preferences, e.g. different preferences for work and 
childcare institutions.

IZA is not only applying the methods developed by Richard 
Blundell and others but also helping in advancing the field. It was in 
order to demonstrate the state of the art in labor supply modeling and 
to compare the performance of quasi-experimental techniques with 
the established structural models that IZA invited about 20 interna-
tional top researchers to a workshop in Dublin in 2012. Of course, 
Richard Blundell contributed to this workshop as well. In his keynote 
speech, he emphasized the importance of labor supply for consump-
tion smoothing as a response to (unemployment) shocks. Overall, 
the workshop clearly showed that research on labor supply behavior 
has made tremendous progress recently. Different approaches exist 
to evaluate the labor supply effects of policy reforms and researchers 
need to scrutinize carefully which identification strategy is best suited 
for their research question. High unemployment rates in many Euro-
pean labor markets point to the need to improve labor market institu-
tions, including tax and transfer systems. Credible research results can 
help policy makers to improve labor market regulations and to achieve 
the intended policy goals. IZA will continue leading the research in 
this area and organizing future workshops on this topic.

IZA, together with 28 partner institutes and universities, is a key 
contributor to the “NEUJOBS” research project which is financed by 
the European Commission under the 7th Framework Program. The 
objective of NEUJOBS is to analyze possible future developments of 
the European labor markets under the main assumption that Euro-
pean societies are now facing or preparing to face main transitions 
that will have a major impact on employment. IZA’s contribution to 
the NEUJOBS project is to model structural and behavioral aspects of 
labor supply and labor demand in order to shed light on the important 
question how employment in European labor markets might look like 
in 2030 or even beyond. The labor force is projected to shrink in most 
EU countries while becoming older and more educated in composi-
tion. Dolls et al. (2013) add a behavioral dimension to this trend and find 
divergent implications across countries. The behavioral changes (hours 
worked per worker) can worsen or dampen the structural changes (the 
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size of the labor force). Notable challenges are expected to arise in 
Austria, Germany and Spain.

In order to provide researchers interested in labor supply a compre-
hensive reference, this volume brings together a number of key papers 
which were the basis for awarding Richard Blundell the 2012 IZA Prize 
in Labor Economics. Many of the papers that are included in this col-
lection are widely read classics. Of course, selecting papers for such a 
volume can only be incomplete given Richard Blundell’s impressive list 
of publications. For instance, Blundell, Chiappori and Meghir (2005) 
and Blundell et al. (2007) analyze collective models of labor supply. 
They find that the estimates of the sharing rule show that male wages 
and employment have a strong influence on bargaining power within 
couples. Blundell, Walker and Bourguignon (1988) analyze the optimal 
taxation of family income when accounting for labor supply incentives. 
The authors argue that the tax system should discriminate between 
individuals in the same household if their labor supply responses are 
different. Blundell, Meghir and Neves (1993) suggest an intertemporal 
model for labor supply and consumption. Blundell et al. (1988) inves-
tigate the practical importance of the functional specification of labor 
supply equations for the analysis of tax/benefit reforms. In addition to 
methodological contributions, Richard has also written widely read and 
cited surveys. For instance, Blundell and MaCurdy (1999) reviewed dif-
ferent approaches to modeling labor supply.

Being selective was not easy. We had to focus on the topic of labor 
supply and taxation for which Richard was awarded the IZA Prize 2012. 
We also tried to achieve a good balance between methodological con-
tributions and policy applications from different periods of Richard’s 
career. The resulting book consists of three parts. In the first part, the 
topic is introduced followed by two recent and overarching chapters on 
labor supply and policy. Part II is more analytical and conceptual. This 
section presents Richard Blundell’s early work, arising from demand 
theory and the integration of labor supply and commodity demand 
modeling. These initial papers are largely concerned with tackling 
methodological issues or with grounding the analysis of labor supply 
in an appropriate theoretical model. The third and last part illustrates 
how these analytical techniques can be put to good use through vari-
ous policy applications and their impact on household behavior. The 
papers in this section showcase the wide range of policies that bear on 
labor market activities, particularly those of low-income households. 
The careful analysis of welfare-to-work policies, job search programs, 
and tax policy provides not only insight on each of these initiatives in 
particular, but also a reminder of the “choice of instrument” problem 
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when tackling redistribution while preserving work incentives. The dif-
ferent chapters will be introduced in the following.

Part II of this book gives an overview of the topic labor supply and 
taxation. Chapter 1 highlights the role of empirical evidence in tax 
policy design. The context for the discussion is the recently published 
Mirrlees Review of tax reform. This chapter highlights the taxation of 
earnings and also comments on earnings taxation in the context of 
VAT base-broadening reforms and the taxation of capital. Five differ-
ent topics are discussed: (i) key margins of adjustment, (ii) measure-
ment of effective tax rates, (iii) the importance of information and 
complexity, (iv) evidence on the size of responses, and (v) implications 
from theory for tax design.

Chapter 2 proposes a systematic way of examining the importance 
of the extensive and the intensive margins of labor supply in order to 
explain the overall movements in total hours of work over time. This 
analysis is applied to the evolution of hours of work in the US, the UK, 
and France and shows that both the extensive and intensive margins 
matter in explaining changes in total hours.

Part III summarizes Richard’s methodological contributions. Chap-
ter 3 deals with modeling the joint determination of household labor 
supply and commodity demand. In addition to choosing the alloca-
tion of total expenditure between commodities, households may also 
be able to make decisions over the allocation of their time between 
market work and leisure. In both theoretical and empirical work it 
has often been the case that these decisions have been analyzed sepa-
rately. This chapter shows the theoretical attractions of considering 
the joint determination of the allocation of time between work and 
leisure and the allocation of total expenditure between commodities 
in a utility maximizing framework. The empirical importance of the 
joint determination model over the separate determination of labor 
supplies and commodity demands is then evaluated using micro data.

Chapter 4 is rather technical and estimates a utility maximizing 
model of the joint determination of male and female labor supplies. 
The emphasis is on the estimation of within period preferences that 
are consistent with inter-temporal two-stage budgeting under uncer-
tainty. Chapter 5 extends the standard model of labor supply by ac-
counting for unemployment. In the basic empirical model of female 
labor supply any woman reporting zero hours of work is assumed not 
to want to work. Labor supply parameters are estimated from a likeli-
hood function where the probability of an individual recording zero 
hours is equivalent to the probability of her not having positive desired 
hours of work. All non-participants in this ‘Tobit’ model are assumed 
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not to want to work. The assumptions of the Tobit model stand in 
sharp contrast to those made in calculating the labor force statistics. 
In particular, those reporting zero hours of work but seeking work 
are considered to be labor market participants, and a measure of the 
unemployment rate is often formed from data on such individuals. 
The purpose of this chapter is to modify the standard model of female 
labor supply to allow for unemployed workers who want to work at 
their perceived market wage but cannot find a job.

Chapter 6 is based on the 1998 Econometrica paper with Alan Dun-
can and Costas Meghir which was awarded the Frisch Medal of the 
Econometric Society in 2000. It provides a methodology for estimat-
ing labor supply responses using tax reforms from the 1980s. How-
ever, changing sample composition, aggregate shocks, the changing 
composition of the tax paying population and discontinuities in the 
tax system create serious identification and estimation problems. The 
paper develops grouping estimators that address these issues. The re-
sults reveal positive and moderately sized wage elasticities and as well 
as negative income effects for women with children. In addition, the 
developed ‘grouping IV estimator’ has become a standard tool in em-
pirical labor economics.

Chapter 7 investigates single women’s labor supply changes in 
 response to three reforms that affected individuals’ work incentives 
using British panel data. It is found that only the 1999 reform led to 
a significant increase in single mothers’ hours of work. The mech-
anism by which the labor supply adjustments were made occurred 
largely through job changes rather than hours changes with the same 
employer.

Chapter 8 is the first of Part IV on policy applications and is a com-
pilation of several papers on increasing work incentives in the UK. 
It deals with the labor market impact of the Working Families Tax 
Credit (WFTC) which, in 1999, replaced the Family Credit as the main 
package of in-work support for families with children in the UK. This 
chapter analyzes the impact of WFTC on hours and participation. To 
simulate labor supply responses, the authors use a discrete behavioral 
model of household labor supply with controls for fixed and child-
care costs, and unobserved heterogeneity. They also simulate a num-
ber of scenarios regarding the take-up of the credit, entry wage level 
and hourly childcare price. The results show that the WFTC increased 
participation rates among single mothers by around 2.2 percentage 
points, while participation rates for married women decreased. As a 
consequence of both effects, the simulation results indicate a small 
increase in overall participation of around 30,000 individuals.
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In-work benefit reforms seek to reduce poverty and promote em-
ployment among low-income families. Using evidence from similar 
policies in the USA and Canada, Chapter 9 reviews the likely impact of 
recent UK reforms. The focus is on employment and hours. In particu-
lar, the paper examines the effectiveness of the new Working Families 
Tax Credit in the UK in increasing employment among low-income 
families. It presents evidence suggesting modest increases in employ-
ment for single parents and workless married couples with children, 
but with some off-setting reductions in employment in two-earner 
couples with young children.

Alongside the growth in overall employment and the steady rise in 
average real incomes over the 1990s, the UK experienced a concentra-
tion of worklessness and low pay among certain groups in society. This 
was particularly acute for families with children, but was also reflected 
in the frequency of spells out of work by the young and by the falling 
attachment to the labor market of older men. In response, the focus of 
welfare policy shifted towards “making work pay”. The Working Fami-
lies Tax Credit and the New Deal were central among the policy options 
that were implemented. Chapter 10 considers the validity of the argu-
ments underlying this shift in welfare policy and asks: which policies 
work and why? It examines two broad classes of policy options that are 
motivated by the “making work pay” objective: (i) active labor mar-
ket programs that involve wage subsidies together with improved job 
matching; and (ii) earned income tax credits that supplement wages for 
working low-income families. These programs have many features in 
common. Using evaluations of UK reforms this chapter brings empiri-
cal evidence into the debate on the effectiveness of these programs and 
assesses which aspects of the design of welfare-to-work programs work 
well and which aspects could be improved.

Chapter 11 also compares active labor market policy and employ-
ment tax credits based on evidence from UK reforms. The background 
motivation is that many welfare-to-work programs in both North 
America and Europe are directed at making work pay for the low skilled. 
This chapter identifies two alternative policies that are motivated by 
this same objective: active labor market programs that involve wage 
subsidies together with improved job matching; and earned income 
tax credits that supplement wages for working low-income families. 
Although sharing similar concerns over labor market incentives for 
low-skilled workers, these alternative policies typically differ in many 
important ways. This chapter evaluates the impacts of two such pro-
grams designed to enhance the labor market attachment of low-wage 
workers in the UK.
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Chapter 12 exploits area-based piloting and age-related eligibil-
ity rules to identify treatment effects of a labor market program for 
mandatory job search assistance – the New Deal for Young People in 
the UK. A central focus is on substitution/displacement effects and 
on equilibrium wage effects. The program includes extensive job as-
sistance and wage subsidies to employers. The results show that the 
impact of the program significantly raised transitions to employment 
by about 5 percentage points. The impact is robust to a wide variety of 
non-experimental estimators.

Chapter 13 is based on the Adam Smith Lecture 2005 presented 
at the joint EALE/SOLE World Meeting in San Francisco, June 2005. 
In this paper, the impact and optimality of Earned Income Tax Poli-
cies to tackle the low labor market attachment and high incidence of 
poverty among certain groups is analyzed. EITC policies have taken a 
central position in recent EU labor market policy debate and the focus 
of this chapter is on actual reforms over the last decade in the UK.

Chapter 14 examines the optimal design of low-income support us-
ing a structural labor supply model. The approach incorporates un-
observed heterogeneity, fixed costs of work, childcare costs and the 
detailed non-convexities of the tax and transfer system. The analysis 
considers purely Pareto improving reforms and also optimal design 
under social welfare functions with different degrees of inequality 
aversion. The authors explore the gains from tagging and also exam-
ine the case for the use of hours-contingent payments. Using the tax 
schedule for lone parents in the UK as policy environment, the results 
point to a reformed non-linear tax schedule with tax credits only op-
timal for low earners. The results also suggest a welfare improving role 
for tagging according to child age and for hours-contingent payments, 
although the case for the latter is mitigated when hours cannot be 
monitored or recorded accurately by the tax authorities.

Finally, in Part V Richard Blundell summarizes and concludes his 
research on labor supply and taxation over the last 30 years and pro-
vides an outlook for future research – explicitly accounting for hu-
man capital decisions, the dynamics of life cycle family labor supply 
decisions and restrictions on job offers and choices of hours of work. 
Richard concludes by stating that analyzing labor supply and taxa-
tion is clearly set to remain an active and emerging field of economic 
research for many years to come.

The future of labor is being set today through the decisions of individ-
uals and policy makers. Today’s labor market and today’s policies set in 
motion decisions about participation, education and retirement which 
cast a long shadow into the future, as individuals progress through 
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their careers over the life cycle. With the future of labor program area, 
IZA seeks to improve our understanding of the effects of today’s labor 
 market and labor policies on future labor market outcomes in the hope 
that better understanding will lead, eventually, to better policy. Ana-
lyzing labor supply and how it is shaped by policies is a key element of 
this research area and Richard Blundell is among the most important 
contributors. Continuing this line of research is high on IZA’s research 
agenda in order to provide evidence-based policy advice in the spirit of 
Richard Blundell’s work. The IZA Prize in Labor Economics 2012 honors 
the work of an eminent scholar who has greatly shaped our view on 
labor market analysis and economic policy. Richard is a role model to 
many researchers across the globe. His work is a remarkable combina-
tion of academic excellence and policy relevance. 
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Part II

Overview

Introduction

What is it that makes economic research so compelling? My short an-
swer would be the challenges of a continually changing economic en-
vironment and the interplay between policy questions and empirical 
research. Nowhere is this more the case than in the study of labor sup-
ply and taxation. How should we develop the foundations for rigorous 
empirically-based policy analysis? How should we balance policy and 
methodological research? New evidence, new (applied) theory and a 
new economic environment, keep these questions alive and move the 
frontier forward. Research has to run just to keep up!

The studies in this volume are dedicated to addressing these chal-
lenges. In the first chapter I begin with the question: what is the role of 
empirical research in policy analysis? To answer this I consider the role 
of evidence loosely organised under five headings - my ‘five steps to 
heaven’ – heaven as seen by an addict of empirical economic research!

I have chosen these five steps reflecting on the long history of studies 
presented in this volume. Many of these draw on research and discussions 
with many wonderful co-authors, students and colleagues from Univer-
sity College London over the years. Much of this research has also been 
driven by the continuing flurry of key policy questions raised in day-to-
day work at the unique Institute for Fiscal Studies. The building of the 
UCL-IFS research and policy base over nearly three decades has been the 
bedrock of this research and I have been a lucky fellow traveller in this 
journey. This work is team research and I thank my many co-authors, 
mentors and students in this venture.

The first of my five steps is entitled ‘Key margins of adjustment to 
reform’. In other words – getting the facts straight. Where are there 
important differences in behaviour that may have resulted from policy 
reform? From a labor supply perspective this is answered in the second 
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chapter that investigates the key differences across countries and de-
mographic groups in key measures of labor supply.

The second of the steps is ‘Measurement of effective tax incentives’. 
Exactly how does the policy change the incentives faced by individu-
als? If we see little response it may be that individuals are not respon-
sive, but it may also be that there was nothing for them to respond to! 
Getting the measurement of incentives right requires a huge invest-
ment of integrating the various aspects of the tax and welfare benefit 
system together with the data on labor supply – something my col-
leagues at IFS have been involved in over many years. Indeed they 
have created an unparalleled research resource on which I have drawn 
on extensively in many chapters in this volume.

Next comes ‘The importance of information and complexity’. We, 
as economists, are not always so proficient at figuring out effective 
incentives in tax systems, so we might well ask how well do the agents 
themselves understand them. What is the role of information, stigma 
and cognition? Governments too can exploit ‘less than salient’ taxes. 
Transparency seems a first principle in reform but understanding re-
sponses to existing reforms requires a careful modelling of this aspect 
of behaviour. With the cocktail of multiple benefits and taxes facing 
low-wage workers in the UK, this has been a key component in reform 
simulation models but perhaps this behaviour should attract more at-
tention by public finance economists more generally. 

Forth on the list is the microeconometrics core – ‘Evidence on the size 
of responses’. The aim is to understand causal impact of policy on behav-
iour. To recover the ‘deep’ parameters that reflect preferences and con-
straints. Here I argue that an eclectic mix of experimental and structural 
approaches can provide a powerful evidence base for reform. 

Finally, the theory of mechanism design and optimal taxation comes 
into play – ‘Implications form theory from optimal policy design’. In-
sights from theory for constrained efficient policy under different model-
ling assumptions on social welfare functions, individual preferences, 
expectations and credit markets are central here.

In sum, I hope the studies in this volume tee-up a large and excit-
ing agenda for future research. In the concluding chapter I take a look 
toward the future. Where is the action likely to be? Not only is there 
room to improve what we have done already, there is also a continual 
requirement to adapt to new economic environments, new insights 
from theory, new policy ideas and new data measurements. But that’s 
what makes this area of research one of the most compelling in applied 
economics!
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As a final precursor I would like to thank the numerous colleagues 
and students who, over the years, have helped me with the work in 
this volume, especially those who have co-authored some of the papers 
presented here. Much of the research would have not been possible 
without the funding from the Economic and Social Research Council 
of the UK through the ESRC Centre for the Microeconomic Analysis 
of Public Policy at IFS. For this I am eternally grateful. Finally, I also 
want to thank two talented economics undergraduates at UCL, Fabien 
Eckert and Hannes Ansorg, who helped prepare this volume.
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1

Tax Policy Reform: The Role  
of Empirical Evidence*

1.1 Introduction

How should evidence be used in the study of tax design? What is the 
appropriate balance between theory and empirics? These questions lay 
at the heart of the Mirrlees Review. Motivated by the aim to develop a 
broad set of principles for what makes a good tax system, the Review was 
an attempt to base tax reform on the large body of economic theory 
and empirical evidence. It was inspired by the Meade Report (1978) 
with the idea to review tax design from first principles for modern 
open economies in general and for the UK in particular. The UK over 
the past thirty years would be the working laboratory.

The Mirrlees Review was published in two volumes: Dimensions of Tax 
Design (Mirrlees et al. 2010) bringing together expert evidence across a 
wide range of aspects of tax reform, and Tax by Design (Mirrlees et al. 
2011) setting out the conclusions and recommendations. This paper 
examines the role of evidence used in the derivation of the recom-
mendations for reform. It also examines the linkages between theory 
and empirical evidence. To maintain consistency and coherence in 
the discussion, the focus here will be on the taxation of earnings al-
though the Review itself concerned all aspects of the tax system. The 
discussion is organized loosely under five related headings:

The original version of this chapter was published as: Blundell, R. (2012). Tax Policy Reform: 
The Role of Empirical Evidence, in: Journal of the European Economic Association, 10(1): 43–77. 
© 2012 by European Economic Association. I would like to thank the Editor, referee and partici-
pants at the JEEA Lecture at the AEA meetings and at the FBBVA Lecture in Madrid, for helpful 
comments. I am also grateful to my co-authors and co-editors on the Mirrlees Review for the 
many discussions over the course of the Review. All figures and tables not directly sourced are 
from the second volume of the Mirrlees Review, Tax by Design (2011).
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  (i) Key margins of adjustment.
 (ii) Measurement of effective tax rates.
(iii) The importance of information and complexity. 
(iv) Evidence on the size of responses.
 (v) Implications from theory for tax design.

The first of these headings highlights the importance of establish-
ing empirical facts about key aspects of behavior where we think taxes 
could have an impact. The second reinforces a pervasive theme of the 
Review which was to consider the tax system as a whole and examine 
the wedge created by all aspects of the tax system, including the im-
plicit tax rates in the benefit and tax-credit systems. This also naturally 
motives the third heading which relates to the understanding of the 
incentives implicit in the tax and benefit system by the individuals, 
households, and firms themselves and the stigma and hassle costs in-
volved by those accessing the system. The forth heading is the core of 
any rigorous empirical analysis and concerns the robust measurement 
of the causal impact of tax reforms. Here I suggest the use of a mix of 
(quasi-)experimental and structural approaches with the experimental 
approaches acting as a ‘reality check’ on the structural model. Struc-
tural models allow the study of behavior in counterfactual environ-
ments and it is difficult to envisage a complete empirical analysis of tax 
design analysis that does not draw on such counterfactuals.

Under the final heading, these empirical relationships are brought 
together with the structure of mechanism design from economic theo-
ry to determine efficiency costs, overall optimality, and improvements 
to tax design. There are three key ingredients to any optimal tax analy-
sis: the accurate measurement of response elasticities, the detailed de-
scription of the distribution of income, and some view of social welfare 
weights. The first two of these are positive and can be learned from a 
careful evidence-based analysis. The last is normative and therefore 
something over which reasonable people may differ. The aim here is to 
draw broad evidence-based conclusions while making fairly weak as-
sumptions on social welfare weights, perhaps assuming no more than 
that they are declining in some measure of equivalized income.

Why the focus on earnings taxation? Earnings taxation is ideally suit-
ed for examining the role of evidence in tax design. There are substantial 
empirical results on labor supply responses to tax reform for individuals 
and families, see Blundell and MaCurdy (1999) and Meghir and Phillips 
(2010) for surveys. This research has emphasized the need to distinguish 
between the intensive and extensive margins of labor supply – that is 
between the decision of whether to work or not and how much to 
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work, respectively. It has also shown clear differences in responses by age, 
gender, and family composition. Both of these observations are central to 
tax design. Further, tax return information provides additional evidence 
on taxable income elasticities, highly relevant for the design of earnings 
taxation, see Gruber and Saez (2002), for example. We will argue that this 
evidence naturally supplements and extends work on employment and 
hours of work responses to tax reform.

The next five sections of this paper reflect these five aspects of the 
empirical analysis of reform. This is not meant to imply that the taxa-
tion of earnings should stand separately from the design of the rest of 
the tax system. As the Review recommendations volume Tax by Design 
makes clear, any comprehensive reform must bring together all aspects 
of taxation. Indeed, the taxation of earnings bears the brunt of much 
of the tax reform proposals through the need to adjust for changes in 
redistribution and work incentives induced by other aspects of the re-
form package. Therefore, to round off this paper, the discussion turns 
to the interplay between earnings tax design and base-broadening re-
forms to VAT, as well as to the taxation of capital and reforms that seek 
to align effective tax rates across all sources of income.

1.2 Key Margins of Adjustment

With the focus on earnings tax reforms, our analysis begins with the key 
changes in lifetime employment patterns over the last three decades. This 
sets the scene for understanding where, over their working life, individu-
als and families are most likely, and most able, to respond to tax reform.

The recent history of variation in hours and employment has been 
made up of three key trends which we will argue also point to the 
three key margins where responses to tax reform are most likely to 
occur: a decline in employment among men especially at older ages, a 
strong rise in employment and total hours of work for women, and a 
decline in employment among those in their late teens and early 20s 
reflecting the increase in educational attainment over this period.

As has already been noted, an important distinction in analyzing la-
bor supply responses is between the extensive (whether to work) and 
intensive (how much to work) margins of labor supply. Although it is 
the case that hours of work are often found to respond less than em-
ployment decisions, Blundell, Bozio and Laroque (2011a) show that the 
intensive and extensive margins both matter in explaining the broad 
changes in total hours over the last three decades in the UK, France 
and the United States. But they matter in different ways for different 
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age and demographic groups. For men, variations in the extensive mar-
gin occur mainly at the beginning and at the end of their working 
lives. These are the schooling-work margins and the early retirement 
margins: Figure 1.1, from Blundell, Bozio and Laroque (2011b), provides 
a broad view of employment rates by age for the UK, France and the 
United States in 2007 (just before the onset of the most recent reces-
sion). The similarity of average employment rates in 2007 for men aged 
30–54 in these three economies is striking. It suggests that differences 
in employment are concentrated at early and later points in the work-
ing life. Heckman (1993), Prescott (2004), Ohanian, Raffo and Rogerson 
(2008), and Gruber and Wise (1999) have all pointed to the importance 
of the extensive margin at these points of the life cycle.

The extensive margin is not the end of the story. Figure 1.2 points 
out that hours differences, conditional on employment, matter too for 
men and they matter across the working life. Although it is unlikely 
that tax and benefit systems alone explain all these differences, in 
any discussions of tax reform it would seem unwise to play down the 
intensive margin too much.1

For women, Figures 1.3 and 1.4 show that hours conditional on em-
ployment and employment itself both vary across the working lives. 

Figure 1.1. Male Employment in the UK, 2007

Source: Blundell, Bozio and Laroque (2011b).
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Figure 1.2. Male Total Hours Worked in the UK

Source: Blundell, Bozio and Laroque (2011b).
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Figure 1.3. Female Employment in the UK, 2007

Source: Blundell, Bozio and Laroque (2011b).
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As  was the case for men, average employment rates in 2007 were 
 surprisingly close at ages between the late 20s and early 50s. Again, it 
is at the early and later periods in the working life where the extensive 
margin choices become important. We will also point to important 
variation at the extensive margin for mothers with pre-school children 
and with lower levels of education. Hours of work conditional on em-
ployment for women show more variation over the life cycle, especially 
in the UK where there still remains a dip around child- bearing ages. 
For women with younger children it is not usually just an employment 
decision that is important, it is also whether to work part-time or full-
time. Some of this variation in the UK we will be able to attribute to 
the specific design of the tax and benefit system.

In the sections that follow we focus a little more in detail on what 
has happened to the labor supply of women over the recent past and 
relate it to some of the key changes in tax and benefit policy. To wrap 
up the descriptive discussion in this section it is worth examining 
the overall changes in labor supply in France, the United States and 
the UK over the three decades leading up to 2007. Figure 1.5 from 
Blundell, Bozio and Laroque (2011a) presents such a breakdown of to-
tal hours worked by age and gender. The huge declines in total hours 

Figure 1.4. Female Total Hours Worked in the UK, 2007

Source: Blundell, Bozio and Laroque (2011b).
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among men in the UK and France and the large rise in women’s labor 
supply in the United States dominate the picture. These changes in 
total hours mask somewhat the key changes which have occurred at 
the extensive and intensive margin. For example, it turns out the ex-
pansion for women at the extensive margin (employment) over this 
period is quite similar in the United States and France – what differs is 
the distinctly different paths at the intensive margin.

To allocate total hours changes between the extensive and inten-
sive margins is not a trivial exercise. While we observe the changes in 
hours per worker and employment, we do not know exactly how these 
changes contribute to the changes in total hours worked. Blundell, 
Bozio and Laroque (2011a) address this by developing bounds on the 
changes at the extensive and intensive margins which allow such a 
decomposition. They consider how the overall average hours worked 
H per person varies over time and across countries. Of course, this 
quantity differs across a person’s characteristics, age and gender for 
instance. Suppose there are j = 1,…,J broad categories. The overall sta-
tistic  H t  is computed in any year t as an average of the total hours in 
category j,  H jt , with weights equal to the population shares  q jt :

H q Ht jt jtj

J
=

=∑ 1

Figure 1.5. The Change in Total Hours by Age and Gender

Source: Blundell, Bozio and Laroque (2011a).
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They then write total hours of work  H jt  as the product of hours per 
worker  h jt  and employment in the labor market  p jt :

H h pjt jt jt=

When we observe a change in yearly hours worked per person, 
 H t  –  H t−1 , we would like to be able to know how much of the change 
is due to the intensive or extensive margins. First define a structural 
 effect  S t  due to the change in the composition of the population:

S H q qt jt jt j tj

J
= − −=∑ [ ], 11

Then measure the change due to the behavior of category j, holding the 
population structure constant as in date t − 1, as in a Laspeyres index:

 ∆jt j t jt j tq H H= −− −, ,[ ],1 1  (1)

then the total change across all J categories of workers is simply

 ∆ ∆t jtj

J
=

=∑ ,
1

 (2)

and we have by construction

 H H St t t− = +−1 ∆ .  (3)

The change in total hours for any category of workers reflecting 
changes at the intensive margin (hours per worker), and at the ex-
tensive margin (employment) satisfies two polar exact statistical 
 decompositions:

 ∆ jt j t jt jt jt jt jt jtq h h p p p h= −  + − { }− − − −, 1 1 1 1   (4)

or

 ∆ jt j t jt jt jt jt jt jtq h h p p p h= −  + − { }− − − −, 1 1 1 1  (5)

The first term on the right-hand side is the intensive margin, weight-
ed in the top formula (4) with the final employment rate (as in a Paas-
che index) and in the bottom formula (5) with the initial employment 
rate (as in a Laspeyres index). The second term is the extensive margin 
(Laspeyres in (4), Paasche in (5)). The empirical counterparts to these 
are given in Table 1.1.

The indices examine what part of any overall change in hours is 
attributable to changes at the extensive or intensive margin for any 
particular subgroup of the population. The row [ I – L, I – P ] shows the 
bounds on the intensive margin, L standing for Laspeyres (the change in 
hours being weighted by the initial employment rate), P for Paasche 
(final employment rate). Similarly, the Laspeyres index for the extensive 
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margin (E – L) (resp. E – P), given by the second term in equation (4) 
(resp. (5)), is equal to the change in employment multiplied by average 
hours worked at the initial (resp. final) date.2

Turning first to prime-age workers, the steep decline at the intensive 
margin for prime-aged men in France and the UK relative to the United 
States is striking. For this group the bounds are quite narrow and leave 
little room for ambiguity. These changes represent an enormous shift in 
the relative position of these countries. Table 1.1 tells us that the extensive 
margin for prime-age men in Britain and in France also falls more than 
in the United States, although there are declines in the United States too. 
As we have noted, for prime-age women it is the increase at the extensive 
margin that is so extraordinary, especially in the United States and in 
France where the bounds in Table 1.1 suggest a very similar change and 
one that is nearly twice the size of that experienced in the UK. Inten-
sive margins provide an interesting picture here, falling back strongly in 
France, staying put in the UK while growing in the United States.

For older men and women there is a large decrease in hours per 
worker in France, similar in the UK, contrasting with an increase in 
the United States. There are falls at the extensive and intensive mar-
gins for UK men but increases at the extensive margin for UK women. 
This phenomenon is replicated to some extent across all countries and 
offsets the stronger incentives to retire earlier in the UK and in France. 
The contrast with the United States is stark, where at all margins and 
for both genders the bounds point to positive changes for older work-
ers. The changes among the young are also sizable and predominantly 

Table 1.1. The Extensive and Intensive Margins Between 1977 and 2007

Note: I-P designs the Paasche measure of the intensive margin, I-L the Laspeyres measure, with E-P 
and E-L respectively for the extensive margin, as described by equations (4) and (5).

Source:  Blundell, Bozio and Laroque (2011a).

Year Youth (16–29) Prime aged (30–54) Old (55–74) All

Men Women Men Men Men Women (16–74)

∆ −82 −38 −82 −82 −36 −3 −195
[I-L, I-P] [−37,−28] [−23,−19] [−59,−56] [−59,−56] [−11,−8] [−9,−10] [−185,−183]
[E-L, E-P] [−54,−45] [−19,−16] [−27,−23] [−27,−23] [−28,−25] [7,6] [−12,−10]
∆ −71 −9 −70 −70 −42 10 −118
[I-L, I-P] [−42,−36] [−23,−26] [−48,−45] [−48,−45] [−22,−19] [−6,−8] [−161,−167]

[E-L, E-P] [−35,−29] [17,14] [−25,−22] [−25,−22] [−23,−20] [17,15] [50,43]
∆ −19 22 −19 −19 6 38 165
[I-L, I-P] [−6,−6] [1,1] [−5,−5] [−5,−5] [3,3] [3,5] [15,17]

[E-L, E-P] [−13,−13] [21,21] [−14,−14] [−14,−14] [3,3] [33,35] [148,150]
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negative. In France and the UK there are large falls for young men at 
both the extensive and intensive margin.

These changes inform us as to where labor supply is likely to be most 
responsive to reform. They also set up the key question in the analysis 
of tax incentives and labor supply: How well do structural economic 
models explain these changes in observed behavior? For this we have 
to turn first to the measurement of the effective tax rates in the tax and 
benefit system.

1.3 Effective Tax Rates

What of effective tax rates? To understand how taxes and benefits 
might affect labor supply choices, we need to measure the effective 
work incentives implicit in the tax and benefit system. To describe 
the distribution of incentives implicit in the tax and benefit system, 
there are two summary measures that are useful to document: the effec-
tive marginal tax rate (EMTR, that is the proportion of a small increase 
in earnings taken in tax and withdrawn benefits) and the participation 
tax rates (PTR, the incentive to be in paid work at all) defined by the 
proportion of total earnings taken in tax and withdrawn benefits.

Perhaps the main (perceived) defects in current welfare/benefit sys-
tems is that participation tax rates at the bottom remain very high. 
This is certainly the case in the UK where effective marginal tax rates 
are well over 80% for some low-income working families. As we will 
see, this is mainly due to the phasing-out of means-tested benefits and 
tax credits. But high implicit tax rates at low incomes can be optimal 
for welfare functions that place a high weight on redistribution.

Consider a typical budget constraint for a single mother. A complete 
analysis of the effective tax rate will combine the implicit tax rates in 
the benefit system, the tax credit system and the income tax system. 
Figure 1.6 provides such a case study and shows the complexity aris-
ing from the cocktail of taxes and benefits. This constraint assumes all 
eligible benefits are accessed.3

One component of particular interest in the taxation of earnings 
is the tax credit system which has become an increasingly important 
part of the effective tax system facing low-earning families in many 
countries. In the UK, the earned income tax credit (called the Working 
Tax Credit (WTC), previously the Working Families Tax Credit) scheme 
has certain unique features. As with other tax credit systems, the UK 
system is designed to enhance income in work for those facing low 
rates of pay and/or higher costs of work. Figure 1.6 provides a case-study 
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budget constraint for an example low-income single parent. In the UK 
eligibility depends on an hours of work condition which consists of a 
minimum hours rule at 16 hours per week with an additional hours-
contingent payment at 30 hours. There is also a family eligibility cri-
terion which requires children in full-time education or younger. The 
tax credit then consists of an adult credit plus amounts for each child. 
There is a family net income eligibility threshold, above which the 
credit tapers away at 55%. Taken together with Income Support and 
other benefits, low-income earners in the UK can face a complex rate 
schedule with relatively high effective tax rates. Indeed, families in 
receipt of other benefits would gain less from the WTC than otherwise 
equivalent families not receiving these benefits.

The distribution of these tax rates by income and family type in the 
UK is presented in Figures 1.7 and 1.8. In an important sense it is the 
participation tax rate that is relevant for the employment margin, and 
the marginal tax rate for the effort margin. The EMTRs and the PTRs 
can be negative as well as positive, but they are typically positive and 
often high at lower incomes.

Couples with one earner and lone parents are the two distinct groups 
in the picture of average marginal tax rates by gross earnings in Figure 1.7. 

Figure 1.6. The Interaction Between Taxes and Benefits in the UK

Note: Lone parent, with one child aged between one and four, earning the minimum 
wage (£5.80 per hour), with no other private income and no childcare costs, paying £80 
per week in rent to live in a council tax Band B property in a local authority setting 
council tax rates at the national average.

Source: Blundell and Shephard (2010).
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Figure 1.7. Average EMTRs for Different Family Types
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They face high effective marginal tax rates when their earnings are 
low. High tax rates at low earnings are a distinctive feature of many 
tax  systems and have led some commentators to question why lower-
earning individuals face the highest tax rates.

But any system that redistributes income by targeting benefits to-
wards families with low earnings and high needs will induce high 
effective tax rates as a natural by-product.

The effective tax rates in Figures 1.7 and 1.8 indicate the strong re-
distribution towards low-income families with children in the current 
UK tax system. Indeed, the more accurately the tax system targets low 
income, the higher the effective marginal tax rate on low earnings is 
likely to be. Not surprisingly therefore, tax schedules can easily pos-
sess the feature of high effective marginal tax rates at low earnings. It 
is simply the result of means-testing which is the flip-side of targeted 
redistribution. Whether it is optimal or not will depend, as we shall see 
in what follows, on the responsiveness of labor supply to these implicit 
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tax rates, on the distribution of income and on the desire to redistrib-
ute to low-income families of a particular composition.

1.4 The Importance of Information and Complexity

The EMTRs and PTRs in Figures 1.7 and 1.8 are just local averages at 
each gross earnings level. As evidenced in our discussion of the single-
parent budget constraint in Figure 1.6, the current structure in the 
UK, and elsewhere, of multiple benefits with an array of overlapping 
means-tests leaves some people facing effective marginal tax rates of 
over 90% (see Chapter 5 of Mirrlees et al. 2011 for further details). This 
degree of complexity can leave some individuals unwilling and/or un-
able to access all the benefits and tax credits to which they are eligible.

One way to formalize some of the issues surrounding information 
and complexity in earnings taxation is to allow individuals who are 
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Figure 1.8. Average PTRs for Different Family Types
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eligible for certain benefits and tax credits not to participate or not to 
take-up. This reflects the idea that individuals may not understand the 
system or they may find the stigma or hassle costs involved in partici-
pating in the benefit or tax credit program too high to be worthwhile.

Typically, take-up is an increasing function of the eligible amount 
of benefit or tax credit but full take-up is rarely achieved, and rates 
of take-up can be quite low, especially for families eligible to small 
amounts of benefit. In Figure 1.9 the take-up rate for married couples 
and lone parents in the UK is plotted according to the eligible amount 
of Working Families Tax Credit (or its predecessor, Family Credit). This 
measures the proportion taking-up among those we estimate to be eli-
gible for some benefit. It is plotted against the amount we estimate the 
family is eligible to. The figure suggests that the stigma or information 
costs are increasingly overcome as the value of take-up increases. This 
provides some insight into how to model take-up decisions.

To rationalize incomplete take-up of a benefit or tax credit pro-
gram we follow Moffitt (1983), and the subsequent developments in 
Blundell et al. (2000b) and Brewer et al. (2006), and assume the pres-
ence of some stigma or hassle cost. This will provide an interpretation 
of Figure 1.9 and will also feed into our structural econometric specifi-
cation. In turn it will help separate preferences from information and 
stigma costs.

Figure 1.9. The Take-up of Tax Credits in the UK
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As an example, we can imagine representing the take-up cost as an 
amount subtracted from the overall utility of families who claim tax 
credit. Suppose η represents this utility cost, then we could write

 η β εη η= ′ +X ,  (6)

where X represents a vector of demographic and other household charac-
teristics,  β η  unknown parameter vector and  ε η  unobserved heterogeneity.  
If the individual takes-up then his utility would be reduced by η. Fami-
lies who are entitled to the credit or benefit will claim if the utility 
gain derived from the higher income exceeds the utility cost η.

The actual amount of taxes and benefits any individual worker re-
ceives (or pays) T will now depend on whether take-up occurs or not: 
we write P = 1 if take-up occurs and P = 0 if not. Suppose an individual 
faces an hourly wage rate w and works h hours, then the net taxes paid 
will not only be a function of hours of work h and total earnings wh 
but also whether P = 1 or 0. The tax function becomes

 T T wh h P X= ( , , , )  (7)

The net financial gain in work will depend on take-up, wages, and 
the choice of hours.

This framework will be further developed when we return to the 
structural econometric specification in Section 4.3. For now it is worth 
noting the practical difficulty of incorporating many different benefits. 
Moreover, because benefits and tax credits are based on family income, 
incorporating several workers in each family is also challenging.4

It is difficult to argue against any policy reform that clarifies which 
benefits and tax credits individuals are eligible to, and what the effec-
tive tax rates in the system are. One clear implication for reform is that, 
to be effective, the tax and benefit system requires some integration 
of the various benefits and tax credits. This discussion of take-up and 
the integration may indicate how to reduce the complexity of the tax 
and benefit system but it does not tell us about the appropriate tax 
rate structure. For this we need to know about the size of behavioral 
responses. We now turn to the robust measurement of the impact of 
tax reform.

1.5 Evidence on the Size of Responses to Tax Reform

In Section 1.1, we documented the growth of female labor supply, 
changes in youth employment and changes in early retirement behav-
ior which must form the backdrop to any earnings tax reform agenda. 
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To these we add changes in demography, including growth in single 
person and single-parent households.

An important distinction in analyzing labor supply responses for 
the purposes of earnings tax design is between the extensive (wheth-
er to work) and intensive (how much to work) margins of labor sup-
ply. The microeconometric literature highlights differences between 
 extensive/intensive responses (e.g. Heckman 1993; Blundell and MaC-
urdy 1999; Blau and Kahn 2007). Knowing precisely where the largest 
labor supply responses to incentives are to be found is a key ingredient 
in achieving a good earnings tax design.

Of course, other responses affecting taxable income matter for earn-
ings tax design, certainly for the rich and self-employed. Although for 
many workers the employment and hours margins are the key mea-
sures of their labor supply, for other workers it is the level of effort, 
for any hour of work, that they can use to respond to tax incentives. 
For others still there will be exemptions and deductions which will 
allow them to change their taxable income with little change in their 
overall earnings. Acknowledging this, in Section 1.5, we will use the 
impact of taxation on taxable income to examine tax rate reform for 
top earnings.

1.5.1 Alternative Approaches to Measuring the Size of Responses

There are three dominant empirical approaches to the measurement of 
responses and all can prove useful in understanding earnings tax reform: 
the experimental approach using randomized control trials (RCTs), the 
quasi-experimental approach using historic reforms, and the structural ap-
proach based on a formal optimization model of individual and family 
choices. There are many comprehensive reviews of quasi-experimental 
approaches, see Blundell and Costa-Dias (2009) and references therein. 
Although few in number, there are also some influential control-trial 
experiments on labor supply which we will also briefly discuss.

It is difficult to envisage a full-fledged tax reform analysis that does 
not draw on a structural model. Policy simulation, and understanding 
the impact of particular rate structures, requires a model of decision-
making and of the budget constraint. Herein though lies the diffi-
culty; to fully specify the choice problem and the budget constraint 
inevitably requires assumptions for which we have relatively little em-
pirical foundation.

In much of the literature on structural labor supply models, the 
complexity of the budget constraint has led researchers to approach 
estimation as a general discrete choice model with (unobserved) 
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 heterogeneity, see Blundell and MaCurdy (1999) for a review. For the 
most part these models have been estimated on cross-section surveys 
and do not attempt to directly model key changes in employment and 
hours, such as those documented in Section 1.1. Integrating the struc-
tural approach to estimation with the observed changes in incentives 
and policy reforms is an important step in deriving reliable structural 
models. There is an increasing recognition that changes in incentives 
over time can, and should, be used directly to estimate labor supply 
parameters, see Chetty (2009). In an early example of this approach, 
Blundell, Duncan and Meghir (1998) use exogenous changes in work 
incentives to estimate structural parameters for female labor supply 
preferences at the intensive margin. They deal directly with endog-
enous selection and unobserved heterogeneity and, in doing so, are 
able to bring to bear the insights on transparent identification from 
the broader microeconometric and evaluation literature.

As we will argue, deriving convincing response effects from struc-
tural models is the key to tax design analysis. Experimental and quasi-
experimental analyses have an important role to play in gauging the 
overall size of responses and in validating structural models. Further, 
we will see that some mechanism design problems in taxation can be 
expressed in terms of a small number of sufficient statistics, see Chetty 
(2008), some of which may be recoverable from quasi-experimental or 
experimental analysis. We suggest, at a minimum, quasi-experimental 
analyses of policy reforms should be used as a method of validating 
structural models. Inevitably, the more comprehensive and the more 
robust is the empirical evidence, the better we can address the tax 
design problem.

1.5.2 Randomized Control Trials

Experimental evaluations of tax and benefit policies are relatively rare, 
although the active use of RCTs in tax policy has existed for some 
time. For example, the Seattle-Denver Income Maintenance Experi-
ment (SIME/DIME) was one of a small number of large-scale income 
maintenance/negative income tax experiments undertaken in the late 
1960s and early 1970s in the United States. The idea was to measure 
the disincentive effects of cash transfers on the market work of those 
eligible for them, see Hurd (1976), Johnson and Pencavel (1980) and 
West (1979).

Ashenfelter and Plant (1990) use the SIME/DIME experiment to esti-
mate nonparametric labor supply effects of the negative tax experiment. 
Nonetheless, in their comprehensive review of field experiments in 
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economics, Card, DellaVigna and Malmendier (2011) find very few 
experimental studies that are directed towards recovering structural 
economic parameters. Even fewer directed at tax and benefit reform. 
They note that 

as a result of the frustrations in dealing with the complex designs of the 
negative income tax experiments (and with the confusing message that 
emerged from such designs) many respected analysts adopted the view that 
social experiments should be designed as simply as possible. This shift away 
from designs that explicitly attempt to model response variation to multiple 
treatments and toward a single manipulation has led to a new round of 
criticism that the social experiments are often ‘black boxes’ that ‘ . . . contrib-
ute next to nothing to the cumulative body of social science knowledge . . . ’ 
(Heckman and Smith 1995: 108).

Even so, experiments that are simply a single control treatment con-
trast can be useful even in respect of a more theory-based analysis such 
as the tax design problem addressed here. Experiments are typically 
designed to test a hypothesis of no effect of some particular policy 
against a one-sided alternative of a positive effect. They estimate an av-
erage effect of the policy and do so under relatively weak assumptions, 
provided the experiment is carried out correctly. They can therefore be 
used to assess the reliability of theoretical prediction and/or gauge the 
overall size of incentive effects in some tax or benefit reform.

Of the more recent randomized control trials in tax and welfare pol-
icy, perhaps the most successful and most influential has been the Ca-
nadian Self Sufficiency Project (SSP), see Card and Robins (1998). This 
was designed to answer the question as to whether financial incentives 
could encourage work among low-skilled lone parents who had spent 
time on welfare. The aim of the SSP was to encourage employment 
among this group. The reform consisted of a 50% earnings supplement – 
effectively a tax credit – for acquiring a job with at least 30 hours per 
week. This was paid on earnings up to an annual limit of $36,000 and, 
as in the case of earned income tax credits, the SSP award was provided 
directly to the individual. The individual had to have at least twelve 
months on welfare before they could be eligible.

The SSP has many design aspects that are similar to the British tax cred-
its and the US EITC. There were however three big differences – eligibility 
required at least twelve months on welfare receipt, the eligibility crite-
rion of full-time employment has to be satisfied within twelve months 
of program entry, and the program only lasted for 36 months. All of this 
information was fairly well disseminated to the treatment group.

The impact on the employment rate for eligibles and controls is pre-
sented in Figure 1.10 – see Card and Hyslop (2005) for more details 
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and for further references. The increase in monthly employment, at 
least at the twelve-month window, was substantial. It left no doubt 
that financial incentives could impact quite strongly on the employ-
ment behavior of welfare mothers. However, by the end of the pro-
gram the employment effect has all but disappeared. We return to this 
latter point in Section 4.4 in the discussion of the dynamic effects of 
tax and benefit programs.

1.5.2.1 QUASI-ExPERIMENTS

Quasi-experiments are by definition ex-post analyses. They evaluate the 
impact of an historic policy through the comparison with a control 
group who are ineligible but in many other aspects similar to the group 
targeted by the policy. Typically, this takes the form of a difference-in-
differences analysis, comparing outcomes of eligibles and non-eligibles 
before and after the reform, estimating average impact of the reform 
on the targeted group – treatment on the treated. As in the case of an 
experiment, what is learned is typically only indirectly related to what 
is needed for optimal design. But again, quasi-experiments form an ex-
cellent base from which to (partially at least) validate structural models.

As an example of quasi-experimental validation analysis consider the 
analysis of earnings taxation among low-wage workers. In particular, 
the Working Families Tax Credit (WFTC) reforms in the UK described 

Figure 1.10. SSP, Employment Rate by Months After RA
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in Section 1.2. These were aimed at improving net income in work for 
low-wage parents. Our running example will again be tax reform for 
single mothers. This was a group who, as we saw in Figure 1.5, could 
face substantially improved work incentives in WFTC, certainly if their 
housing benefit and council tax payments were not too large.

The WFTC policy reform was enacted at the end of 1999 and Figure 1.11 
shows the employment rates for working-age women 1978 through 
2005. A comparison between single mothers (who are eligible) and 
 single women without children (who are not eligible) is the contrast 
of direct interest. The large fall in employment in the early 1980s is 
finally turned around by the late 1990s, somewhat coincident with the 
WFTC reform. A more systematic analysis would control for  observable 
differences in age, education, etc., between these two groups. This is 
what a matched difference-in-differences does (see Blundell and Costa-
Dias 2009, for example) and is what we will use to validate our struc-
tural model in the next section.

Table 1.2 shows the average marginal impact of the WFTC reform 
for two data sets: the Labour Force Survey (used in Figure 1.11) and 
the smaller, but more detailed, Family Resources Survey. The Family 
Resources Survey is what we use in policy simulation analysis due to 
its comprehensive income measure. Both data sets point to a four to 
five percentage point increase in employment on a base of around 45% 

Figure 1.11. The Female Employment Rate in the UK by Demographic Type

Source: Blundell and Shephard 2010.
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for single mothers in comparison to women without children. As we 
will see, this lines up quite well with the predictions of our preferred 
structural model specification.

Of course, the difference-in-differences estimator of the average im-
pact does not come for free. It relies on two key assumptions: a common 
trends assumption which states that time-varying unobservable differ-
ences must be common across the two groups, and a no- composition-
shift assumption which states that cross-section differences in the 
composition of the two groups should not vary systematically. Both 
are strong assumptions, even given the matching covariates. But at 
least these are useful descriptive statistics from which to judge the pre-
dictions of any structural model.

Before moving to the structural approach it is worth noting that tax 
credit reforms do not just change the incentives for employment, they 
also change incentives for hours of work. In the UK this is especially the 
case given the minimum weekly hours of work requirement for eligi-
bility. This allows a further quasi-experimental contrast. First we note 
that the minimum weekly hours eligibility condition was moved from 
24 hours to 16 hours in 1992. Figures 1.12 and 1.13 provide the histo-
gram of hours before and after reform and show a strong shift towards 
a spike at 16 hours. The incentive at 16 hours clearly has an impact on 
behavior (for further comparisons see Blundell and Shephard 2010). 
Indeed the change in hours of work over this period is clear from 
Figure 1.14, and can be seen to follow the hours condition in the tax 
credit system moving from 30 to 24 in the mid-1980s, and then to 16 
in 1992. Average hours for working single mothers fall systematically 
over this period.

We would be unhappy with any structural model that could not re-
produce these important contrasts before and after the various policy 
reforms. This places a stronger requirement on the model than is often 
adopted in structural studies. The model not only has to fit the cross-
section distribution of hours and employment, it also has to be able to 
explain the time series changes in the distribution of hours and employ-
ment induced by changes in the rules of the tax and benefit system.

Table 1.2. Average Impact of WFTC Reform: Percentage Employment

Single mothers Average effect Standard error Sample size

Family Resources Survey 4.5 1.55 25,163
Labour Force Survey 4.7 0.56 233,208

Notes: Data for Spring 1996 to Spring 2002. Matching covariates: age, education, region, and ethnicity.
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Figure 1.13. The Hours Distribution for Single Mothers, After the 16 Hour Rule

Source: Blundell and Shephard 2010.
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Figure 1.12. The Hours Distribution for Single Mothers, Before the 16 Hour 
Rule
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1.5.3 Structural Models

The structural modeling approach is useful because it fully specifies 
all the elements of the choice problem and the budget constraint. It 
therefore allows us to simulate the impact of actual or hypothetical 
reforms. It also allows the comparison of reforms in terms of their 
predicted behavior and deadweight loss. It will be a key component of 
any optimal tax design too.

As we have already noted, these advantages are also the potential 
undoing of the structural approach. The specification of constraints and 
choice probabilities will typically be built on strong assumptions – 
about the distribution of unobserved heterogeneity, about the budget 
constraint for each worker, and about the optimizing framework from 
which choices are made. A complete structural model for hours and 
employment choices will have to allow for unobserved work-related 
fixed costs, childcare costs, observed and unobserved heterogeneity, 
program participation take-up costs.

There is now a long history in the specification of such models, see 
Hoynes (1996), Keane and Moffitt (1998), and van Soest (1995). There 
are many alternative specifications for preferences, see Blundell and 
MaCurdy (1999). As an illustration, I follow the model developed in 
Blundell and Shephard (2010).5 Section 1.2 has already detailed the 
complexity of the budget constraint and Section 1.3 has stressed the 

Figure 1.14. Average Annual Hours of Work: Single Mothers

Source: Blundell and Shephard 2010.
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importance of stigma and hassle costs in modeling benefits and tax 
credits. Following the earlier discussion we focus on the employment 
and hours decision of a single worker with children and the tax credit 
reform in the UK. As before, we represent the heterogeneity across in-
dividuals in observed characteristics by X and in unobserved charac-
teristics by ε. In Section 1.3 above, we let P be a binary indicator for 
the take-up of tax credit. The participation cost of taking up is  P η (X,  ε η ) 
which is subtracted from utility.

We need now to be more specific about the form of utility over work-
ing hours h and consumption c for each individual. Consider a utility 
specification:

 
u c h P X X

c
X

h H

P X

y y
y

l l
l

y l

( , , , , ) ( , ) ( , )
( / )
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ε α ε
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θ θ
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=
−

+
−

−

−1 1 1

)),
 (8)

where  θ y  and  θ l  describe the shape of the marginal utility over con-
sumption and hours respectively. The set of functions  α y (X,  ε y ),  α l (X,  ε l ), 
and η(X,  ε η ) capture observed and unobserved preference heterogene-
ity. H is the total hours available for work and leisure.

To make estimation tractable we need to make some assumptions 
over the various definitions and functions in (8). Blundell and Shephard 
(2010) assume hours of work h are chosen from some finite set H, which 
in our main empirical results will correspond to the discrete weekly 
hours points H = {0, 10, 19, 26, 33, 40}. These hours points correspond 
to the empirical hours ranges 0, 1–15, 16–22, 23–29, 30–36 and 37+ re-
spectively.6 They also set ln ( , )α β εy y y yX E X= ′ +  and ln ( , )α ε βl l l lX X= ′ . 
This is clearly restrictive but, as we shall see in what follows, it appears 
to provide a reasonably accurate description of observed employment 
and hours for single parents in the UK.

As we noted in Section 1.3, the function η(X,  ε η ) is included to reflect 
the possible disutility associated with claiming in-work tax credits (P = 1), 
and its presence allows us to rationalize less than complete take-up of tax 
credit programs. We denote P*(h) ∈{0, E(h; X, ε)} as the optimal choice of 
program participation for given hours of work h, where E(h; X, ε) = 1 if the 
individual is eligible to receive tax credits at hours h, and zero otherwise. 
Assuming eligibility, it then follows that P*(h) = 1 if and only if

u c h P T X h P X

u c h P T X h P X

( ( , ; , , ), , ; , )

( ( , ; , , ), , ; , ).

= = ≥
= =

1 1

0 0
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The choice of hours of work h affects consumption c through two 
main channels. Firstly, through its direct effect on labor market earn-
ings and its interactions with the tax and transfer system; secondly, 
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working mothers purchase childcare for their children which varies 
with maternal hours of employment.

Individuals face a budget constraint, determined by a fixed gross 
hourly wage rate (generated by a log–linear relationship of the form 
log w Xw w w= +’β ε and the tax and transfer system T(wh, h, P; X). Non-
labor income, such as child maintenance payments, enter the budget 
constraint through the dependence of the tax and transfer schedule T on 
demographic characteristics X. To arrive at a measure of consumption c, 
in the absence of saving, we subtract both childcare expenditure and fixed 
work-related costs,  α f  (X,  ε f ) × 1{h > 0}, from net income, wh – T (wh, h, P; X).

The hours of childcare  h c  is assumed to vary stochastically with hours 
of work and demographic characteristics. Total weekly childcare ex-
penditure is then given by  p c  h c , with  p c  denoting the hourly price of 
childcare. Empirically, this is modeled by assuming that  p c  follows some 
distribution  p c  ∼  F c  (·;  X c ) which varies with demographic characteristics.

Incorporating endogenous take-up of tax credits through cost η(X,  ε η ),  
it then follows that the optimal choice of hours h* ∈ H maximizes

U c h P h T X h P h X( ( , *( ); , , ), , *( ); , ) ,ε ε

subject to the various constraints already detailed.
This brief outline of the key features of a structural model illustrates 

some of the key ingredients and assumptions required, and this for a 
single worker decision. Family labor supply models require further as-
sumptions, in particular the modeling of joint hours and employment 
choices, see Blundell et al. (2000b) and Brewer et al. (2006). Blundell 
and MaCurdy (1999) and Meghir and Phillips (2010) give further in-
sights into the structural modeling of labor supply.

Blundell and Shephard (2010) take this structural model specifica-
tion to the UK Family Resources Survey data and argue that it does a 
good job of describing observed behavior. For example, the model is 
used to simulate the WFTC reform. This is then compared with the 
simulated average response with the quasi-experimental estimate de-
scribed in Table 1.1. The simulated difference-in-differences parameter 
from the structural evaluation model is precise and does not differ 
significantly from the difference-in-differences estimate itself.

1.5.4 Dynamics and Frictions?

Finding that a structural model does a reasonable job of predicting 
the changes of reforms over time does not imply that it is the correct 
model, simply that it is not rejected. One area where we might expect 
the model to perform poorly is in capturing the dynamics of labor 
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supply. In particular, experience effects and adjustment frictions. In 
their study of the hours and employment changes around the tax 
credit reforms in the UK, Blundell, Brewer and Francesconi (2008) al-
ready note that changes seem to take place over a relatively short time, 
within a year or two, suggesting relatively small adjustment costs. Of 
course, for the most part, these reforms occurred in a period of eco-
nomic expansion and we would not expect our structural model to 
provide a good description of labor supply choices during a recession. 
Moreover, these reforms were large and well announced. Smaller tax 
reforms may have less impact, see Chetty et al. (2009).

But what about experience effects? That is the dynamic pay-off in 
terms of earnings and employment of being in the labor market. For 
some evidence on this for low-skill workers we turn to the Canadian 
SSP. Figures 1.15 and 1.16 from the previously described Canadian SSP 
control-trial experiment tell an interesting story.

Recall that the SSP program is complete after 36 months from eligi-
bility, and that eligibility can take up to twelve months. By 50 months 
from baseline all the treatment group would have completed the pro-
gram. Indeed we saw, in Figure 1.10, that the treated had, on average, 
a sizable increase in employment. But did this translate into higher 
wages or earnings after the program was finished? Not according to 
these figures. There is little noticeable difference after 50 months in 
hourly wages or earnings, see also Card and Hyslop (2005). It seems 

Figure 1.15. SSP, Hourly Wages by Months After RA
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that experience effects, for this group at least, are negligible. In gen-
eral, they may well be small for low-skill workers, explaining why rela-
tively simple models that ignore experience effects explain labor supply 
adjustments quite well for these types of workers.

1.6 Implications from Theory for Tax Design

We have argued earlier that there are three key ingredients to any op-
timal tax analysis: the accurate measurement of response elasticities, 
the detailed description of the distribution of income, and some view 
of social welfare weights. The first two of these are positive and can be 
learned from a careful evidence-based analysis. The last is normative 
and therefore something where opinions may differ. In this section we 
will see how these come into play in the design of earnings taxation.

An important distinction we took from our discussion of labor supply 
responses in Sections 1.2 and 1.5 is between the extensive and intensive 
margins of labor supply. Why is this also important for tax design? The 
optimal taxation literature explores the consequences for tax design 
(e.g. Diamond 1980; Saez 2002; Laroque 2005). Once individuals are al-
lowed to respond to changes in the tax schedule by deciding whether or 
not to work, as well as how hard to work, then the optimal tax schedule 
can change dramatically. In particular, when this employment decision 

Figure 1.16. SSP, Monthly Earnings by Months After RA
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becomes relatively more important, optimal marginal tax rates can be 
lower (and perhaps even negative) for those with low-earnings capacity. 
As Brewer, Saez and Shephard (2010) note:

a striking implication is that, if the government values redistribution then 
the participation tax rate should be negative for low earnings – in other 
words, low-income workers should receive an earnings subsidy. Hence, in 
sharp contrast to the intensive model, the extensive model implies that 
earnings subsidies or work-contingent credits (such as the earned income 
tax credit or the working tax credit) should be part of an optimal tax system.

This is one of the key lessons from recent optimal tax design. A large 
extensive elasticity can turn around the impact of declining social 
weights, implying a higher transfer to low-wage workers than those 
out of work and a role for earned income tax credits.

A further key consideration in tax design is the way in which respons-
es differ across individuals of different characteristics. Unless there 
are good redistributive reasons to do otherwise, tax rates will generally 
be lower on those types of individuals with more elastic responses.

Finally, the degree of inequality and of income uncertainty will also 
matter for earnings tax design. The past three decades or more has 
seen strong growth in earnings inequalities and a change in the na-
ture of earnings risks. The redistributive element of the earnings tax 
and benefit system acts, in part, as an insurance to earnings risks. As 
the nature of these risks changes and as underlying inequality grows, 
the balance between inequality and work incentives gets harder to 
balance. Designing an efficient structure to the earnings tax and ben-
efit system such that it achieves the desirable distributional objectives 
and becomes ever more salient.

1.6.1 Optimal Design for Low-Income Workers

How should we think about an optimal design? We will assume that 
the government seeks to maximize social welfare subject to revenue 
constraints. Following on from our running illustration of tax design 
for low-income single mothers, assume we want to redistribute ‘£R’ to 
this group. What is the optimal way to do this?

Our aim will be to recover optimal tax/credit schedule in terms of earn-
ings. There are two related approaches. The first to use the Diamond-
Saez approximation in terms of extensive and intensive elasticities at 
different earnings. The second approach involves a complete Mirrlees 
optimal tax computation requiring a complete specification of choices 
and constraints.
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The first approach is exemplified in the work of Saez (2002). He pro-
vides an intuitive expression for the tax rate schedule in terms of the 
extensive and intensive elasticities, and simple summary measures of 
the distribution of earnings and the social welfare weights. The for-
mula is only approximate and assumes away income effects, however 
as a guide to the setting of tax rates it is extremely informative, see Im-
mervoll et al. (2007). We return to these optimal tax formulas in our 
discussion of the optimal top rate of taxes in what follows.

The latter approach might be labeled the structural microeconomet-
ric approach to tax design – effectively, a stochastic mechanism design 
problem. In this case the optimal tax model is the labor supply model. 
Consequently, all of the assumptions concerning behavior are also 
required for this analysis. The distribution of earnings, fixed costs of 
work, childcare, demographic differences, and unobserved heteroge-
neity described in the previous section all influence choice of tax rate 
schedule.

Suppose we assume earnings (and certain characteristics) are all that 
is observable to the tax authority.7 Social welfare W is represented by 
the sum of transformed utilities:

W U c h T X h X dF dG X
X

= ∫∫
∈

 ϒ ( ( ( *; , , ), *; , )) ( ) ( , ),
,

ε ε ε ε ε
ε

where function ϒ captures redistributive preferences.8

The government seeks to maximize W subject to revenue constraint:

 Τ ( *; *; ) ( ) ( , ) ( ).
,

wh h X dF dG X T R
X

ε ε
ε

≥ ≡ −∫∫
∈

Blundell and Shephard (2010) control the preference for equality in 
social welfare by the transformation function

 ¡ ( | ) ((exp ) )U Uθ θ
θ= × −1 1  (9)

where θ < 0 favors equality of utilities.
The objective is to find robust tax rate schedules for fairly general social 

welfare weights. Given the structural parameter estimates, we can solve 
for optimal schedules. In their application Blundell and Shephard restrict 
to piecewise linear tax schedule (out-of-work income, nine marginal rates 
at breaks of £50 up to £400), with possible hours contingent payments.

The key findings of the Blundell–Shephard analysis, under range of 
values for θ (i.e. allowing different degrees of preference for inequal-
ity), are that optimal marginal rates are broadly increasing in earnings 
for all groups. The results also point to a shift of out-of-work support 
towards families with younger children. This suggests an optimal tax 
schedule with tagging according to the age of children. Moreover, 
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pure tax credits are found to be optimal at low earnings but only for 
those with school-aged children.

The analysis also found that hours contingent payments can im-
prove design: if hours are accurately observed a full-time bonus is de-
sirable for low-wage mothers with older children. But measurement 
error and the possibility of hours manipulation are found to weaken 
the argument for hours rules.

In the Review recommendations we not only stress reforms for lone 
parents, but also for married parents, and older workers pre-retirement. 
From the examination of response elasticities we recommended ‘tag-
ging’ tax rates by age of (youngest) child for mothers/parents and also 
at pre-retirement ages.

1.6.2 Tax Rates at the Top

At the top of the income distribution we take a rather different ap-
proach. Hours and employment may not be the only, nor the most 
important, ways to change earnings in response to tax changes. When 
it comes to the taxation of top incomes, concerns about the tax base 
come back into play. Feldstein (1995; 1999) makes a convincing case 
for looking directly at taxable income. The more opportunities for ex-
emptions and deductions and the possibility to pass income through 
other lower tax jurisdictions, the more difficult it is to raise revenue 
from the top-income earners. Consequently, we require a more gen-
eral elasticity measure that captures these other avenues for response. 
The taxable income elasticity does just that.

A higher tax rate on a smaller base will raise less revenue and will 
probably be harder to sustain. To quote Slemrod and Kopczuk (2002):

When personal tax rates on ordinary income rise, evasion may increase, 
businesses may shift to corporate form, there may be a rise in the consump-
tion of deductible activities such as charitable giving, and individuals may 
rearrange their portfolios and compensation packages to receive more in-
come as tax-preferred capital gains. These responses to higher taxes, and all 
others, will show up in declines in taxable income, and there is a growing 
body of evidence, that, at least for high-income individuals, the elasticity of 
taxable income to the marginal tax rate is substantial.

It is hardly surprising therefore to find that the responsiveness of 
taxable income to the tax rate is a key parameter on which the setting 
of top tax rates depends. What we have to bear in mind is that the 
responsiveness itself will be affected by the tax base. This elasticity can 
be expected to be larger the narrower the tax base. Given the need to 
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capture all these margins and the fact that effort is very hard to quan-
tify, the behavioral effect will require a different kind of measurement 
from that used to gauge hours and employment responses.

Consider an optimal top tax rate and suppose the welfare weight on 
top bracket incomes is negligible. The optimal rate will be the revenue 
maximizing rate – the Laffer rate. We first note that the top of the 
taxable income distribution is well approximated by a Pareto distribu-
tion. Figure 1.17 shows this to be the case. Suppose we write e as the 
taxable income elasticity, then Brewer, Saez and Shephard (2010) show 
that the revenue maximizing rate is given by

t a e= + ⋅1 1/ ( ),

where a is the Pareto parameter. For the UK, a is approximately 1.67, 
see Brewer and Browne (2009).

To estimate e reliably is fraught with difficulties. Typically a differ-
ence-in-differences methodology is used, see Gruber and Saez (2002). 
When this approach is applied to past changes in tax rates among the 
top 1% in the UK, using the 2%–5% group as a control, the evidence 
to the Mirrlees Review suggested a preferred estimate of e of 0.46 with a 
standard error of 0.13.

Exploring various formulations of the difference-in-differences 
specification for the UK, the estimate of e remains in the 0.35–0.55 
range with a central value around 0.45, but is clearly quite fragile. An 

Figure 1.17. The Pareto Distribution and the Taxable Income Distribution at 
the Top
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estimate of this magnitude would suggest the optimal top 1% bracket 
rate of around 57%, close to the current top rate (including other taxes 
on earned income). This analysis suggests little room for any further 
raising of the top rate of income tax in the UK without changes to the 
tax base for earned income itself.

1.7  Work Incentives, Redistribution and Base-Broadening 
Reforms

Earnings taxation plays a major role in getting the structure of tax 
design right across the whole tax system. For example, a major recom-
mendation from the Review is a broadening of the VAT tax base. This is 
especially important in the UK which has one of the narrowest bases 
for VAT and has also just raised the standard rate to 20%. With many 
goods (food at home, children’s clothing, financial services) being zero 
rated or exempt, the potential welfare cost created by differential com-
modity taxation is large. Indeed, empirical evidence suggests that cur-
rent indirect tax rates do not line up with any reasonable justification. 
But broadening the base of VAT is not trivial. On its own it would be 
regressive and would harm work incentives. To reap welfare gains from 
base-broadening, distributional concerns have to be addressed and 
reduced work incentives redressed. Both of these require the careful 
redesign of earnings taxation. Earnings taxation becomes an integral 
part of the VAT reform.

Three key empirical observations about consumer behavior come 
into play when thinking about justifying differential rates of VAT. First, 
some commodities are luxuries and some are necessities. Differential 
commodity taxation can act as a redistributive mechanism. But they 
are an inefficient way of delivering redistribution given the other di-
rect (earnings) tax instruments available. Secondly, nonseparabilities 
with labor supply are important. Certainly this is a key justification in 
the optimal tax literature for differential commodity taxes with goods 
that are complementary to work bearing a heavier tax. Empirically 
these relate mainly to childcare and work-related expenditures.

Current VAT rates are quite different from these, see Crawford, Keen 
and Smith (2010) for example. Finally, price elasticities differ with to-
tal expenditure and wealth. That is responses, and therefore welfare 
costs, differ across the income distribution. To value welfare losses and 
calculate compensation these microeconomic differences matter a lot.

The welfare gain from broadening the VAT is based on assumptions 
that are unlikely to hold in reality: weak separability between goods 
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Figure 1.18. VAT Reform, Effects by Income Decile
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and leisure, common preferences, and competitive pricing by suppliers. 
Nonetheless, a broad uniform base seems likely to be a good baseline 
from which to judge reform. Non-separabilities are clearly evident but 
mainly in relation to work-related expenses. Preferences are heteroge-
neous but often differ by characteristics that are in the tax system, like 
family composition and family income. Differentials in tax rates across 
commodities seem to be more motivated by redistributive concerns and 
the power of certain pressure groups: with food and children’s clothing 
belonging to the first and financial services to the second.

On its own, the base broadening of VAT in the UK would be re-
gressive and weaken work incentives. Can a practical package avoid 
this? Tax by Design provides an illustration of how this can be done, 
implementing a reform package that achieves compensation while 
also avoiding significant damage to work incentives. Working with 
the existing set of UK direct tax and benefit instruments, the Review 
simulated removing almost all zero and reduced rates in the UK. This 
raises £24bn (with a 17.5% VAT rate) if no behavioral response. With 
responses, the empirical results suggest (in principle) every household 
could be compensated and still leave a £3bn to £5bn welfare gain.

Summary results from the Review show the key interaction between 
earnings taxation and the base-broadening reform. These are sum-
marized in Figures 1.18, 1.19 and 1.20. Turning first to distributional 
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Figure 1.20. VAT Reform, Impact on Effective Marginal Tax Rates
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Figure 1.19. VAT Reform, Impact on Participation Tax Rates
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concerns, Figure 1.18 shows that average percentage rises in the cost of 
living by income decile are more than compensated for by increases in 
income. But what about work incentives? Figures 1.19 and 1.20 show 
that effective tax rates on earnings are also left largely unchanged at 
both the extensive and intensive margin.



53

Tax Policy Reform: The Role of Empirical Evidence

Dictionary: NOSD

OUP CORRECTED PROOF – FINAL, 02/23/2016, SPi

Other base-broadening reforms also require care in their interactions 
with earnings taxation. For example, in the discussion of capital taxation, 
the Review suggests moving towards an expenditure tax treatment of 
saving by providing an allowance for income saved which effective-
ly eliminates the tax on the normal return to saving. This provides a 
framework for the integration of capital income taxation with corpo-
rate taxation. Exempting the normal rate also gives neutrality between 
debt and equity capital gains and dividends are treated in the same 
way and the resulting capital tax structure overcomes the lock-in in-
centive from Capital Gains Tax. However, this also requires alignment 
between tax rates on corporate income, shareholder income, and labor 
income. With progressive tax rates on labor income, progressive rates 
are also required on shareholder income to avoid differential tax treat-
ments of incorporated and unincorporated firms – a lower progressive 
rate structure on shareholder income than on labor income reflecting 
the corporate tax already paid.

1.8 Summary and Conclusions

In this paper I have used the Mirrlees Review as an illustration of the 
use of evidence in the development of a tax reform program. In devel-
oping the recommendations for the reform, the Review attempted to 
draw on empirical evidence wherever possible.

The aim here was to show how to make the best use of all available 
evidence, from broadly descriptive evidence to that gleaned from quasi/
experimental evaluations and also from structural model estimation.

Much of the discussion has focused on earnings tax design, partly for 
illustrative reasons but also because there is a large body of evidence on 
labor supply and taxable income responses to tax/benefit reform and 
to policy design. Wherever possible we have argued for the use of well 
specified and carefully validated structural microeconometric models 
as the basis for design. In cases where we have less in the way of detailed 
structural models to draw on, we have to use more general information 
on likely size response elasticities. In this we follow closely the lead in 
Saez (2002) and Brewer, Saez and Shephard (2010).

Across the board, we have documented a key role for labor supply 
responses at the extensive and intensive margins. Both matter but dif-
fer by gender, age, education, and family composition. We found that 
labor supply responses for families with children vary by age of the 
youngest child. We also found different responses for older workers in 
pre-retirement years.
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The results of our analysis suggested changing the rate structure 
to match lessons from new optimal tax analysis. It pointed to lower 
marginal rates at the bottom of the earnings distribution. Means- 
testing should be less aggressive, at least for some key groups. Tax 
credits should be better targeted to lower incomes and to the families 
where labor supply is most responsive. We particularly stress reforms 
for lone parents, married parents, and older workers pre-retirement. 
From the examination of response elasticities we recommended ‘tag-
ging’ tax rates by age of (youngest) child for mothers/parents and also 
at pre-retirement ages.

When put together, this reform agenda can be interpreted through 
a lifetime view of taxation, implying a life cycle rearrangement of tax 
incentives and welfare payments to match elasticities and early years 
investments, effectively redistributing across the life cycle, distin-
guishing by age of (youngest) child for mothers/parents and at pre- 
retirement ages. The simulation results in Tax by Design suggested 
significant employment and earnings increases from such a reform 
package. The evidence on taxable income elasticities implies lim-
its to tax rises at the top of the income distribution. Tax reforms for 
this group are better directed towards base broadening to address tax 
avoidance and revenue shifting.

Finally, we noted how earnings taxation is also called on to undo 
the impact on distributional and work incentives of the rest of any tax 
reform package.
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2

Labour Supply and the Extensive  
Margin

Richard Blundell, Antoine Bozio and Guy Laroque

Forty years ago the Europeans (here French and British) used to work 
more than the Americans. They now work less. The aim of this paper 
is to provide a coherent picture of these changes. To do so we split the 
overall level of work activity into the number of individuals in work 
and the intensity of work supplied by those in work. This reflects the 
distinction between whether to work and how much to work at the 
individual level and is referred to, respectively, as the extensive and 
intensive margin of labour supply.

The difference between the extensive and intensive margins has 
been highlighted in recent research attempting to resolve differences 
between micro and macro responses of labour supply to tax reform. 
For example, Rogerson and Wallenius (2009), following the work of 
Prescott (2004), argue that the responsiveness of the extensive margin of 
labour supply to taxation plays a major role in explaining aggregate 
differences in total hours worked across countries. They show that 
an economy with fixed technology costs for firms and an inverted U-
shape life cycle productivity for workers can produce large aggregate 
extensive labour supply responses driven by movements in employment 
at either end of the working life. This, they argue, can reconcile the 

The original version of this chapter was published as: Blundell, R./Bozio, A./Laroque, G. (2011). 
Labor Supply and the Extensive Margin, in: American Economic Review, 101(3): 482–86. © 2011 
by American Economic Association. Blundell: University College London (UCL) and Institute for 
Fiscal Studies (IFS), 7 Ridgmount Street WC1E 7AE London United Kingdom, r.blundell@ucl.
ac.uk. Bozio: UCL and IFS, Antoine_b@ifs.org.uk. Laroque: UCL, IFS and CREST, g.laroque@ucl.
ac.uk. We thank Steve Davis and participants at the AEA session for comments, and the Data 
archive UK, INSEE and IUPMS for data access.
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small micro-based elasticities of hours worked with the large responses 
required if taxes and social security are to explain cross-country differ-
ences in total hours of work.

The distinction between the extensive and intensive margin has 
long been recognised in microeconometric studies of labour supply, 
especially for women with children (Heckman 1974; Blundell and 
 MaCurdy 1999), and in studies of older workers (Gruber and Wise 
1999). The relative size of labour supply responses at the intensive and 
extensive margin has also been a key parameter in the public economics 
literature on earnings tax design (Saez 2002; Laroque 2005, Brewer, 
Saez and Shephard 2010).

But what do we know about the importance of these margins for dif-
ferent types of workers? How well does the extensive margin explain 
changes in aggregate hours? In this paper we provide a decomposition 
of the evolution of aggregate hours of work into changes at the extensive 
and intensive margin. More details are available in the companion paper 
(Blundell, Bozio and Laroque 2011b), where we also develop a life cycle 
model that delivers an aggregate total hours elasticity in terms of the dis-
tribution of intensive and extensive elasticities at the micro level.

We examine three key countries, the US, the UK and France, over 
the forty year period up to 2008. These three countries stand respec-
tively at the top, middle and bottom of Prescott’s table of labour supply. 
The UK provides an interesting comparison with the polar cases of 
France and the US. They are also countries where we can access nation-
ally representative detailed microdata over a long period of time (see 
supplementary material) so as to examine the relationship between 
the extensive and intensive margin across different individual types.

Figure 2.1.a highlights the key piece of evidence used to motivate 
our analysis. It charts the evolution of the average annual hours of 
work per individuals aged 16 to 74 from 1968 to 2008. The pattern 
of total hours per individual shows evidence of a three way split after 
1980 in the evolution of total hours across the three countries, hiding 
different evolutions of employment and hours per worker.

Overall employment rates in the UK and the US have moved some-
what in line with each other showing an increase over this period. 
Employment rates in France have progressed very differently. Figure 
2.1.b shows a strong decline in employment in France until the mid-
1990s with recovery thereafter but leaving a large difference in cur-
rent employment rates.

Changes in hours per worker tell a different story. Figure 2.1.c shows 
the UK and France following each other with strong declines over 
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this period stabilizing somewhat in the 2000s. In contrast, the US has 
retained a stable pattern of hours per worker over the entire period 
apart from a dip in the late 1970s and early 1980s.

2.1  Bounding Changes at the Extensive  
and Intensive Margins

Our central interest is how the overall average hours worked per person 
in any year t,  H t , varies over time and across countries, in particular 
along the intensive and extensive margins. Of course, average hours 
worked differs across different people, by age and gender for instance. 
Suppose there are j = 1, ..., J such broad categories.  H t  is computed as 
the sum of average hours per person for each category,  H jt , weighted by 
their population shares  q jt . We decompose  H jt  as the product of hours 
per worker  h jt  and participation in the labour market  p jt .

When we observe a change in yearly hours worked per person,  
 H t  −  H t−1 , we would like to be able to know how much of the change is 
due to the intensive or extensive margins. To achieve this we propose 
a statistical decomposition: First we measure the change due to the 

1968
1,500

1,600

1,700

1,800

1,900

2,000

2,100

2,200

1973 1978 1983 1988 1993 1998 2003 2008

USFRUK

Figure 2.1. Measures of Market Work. c) Mean Annual Hours Per Worker

Source: Enquete Emploi, Labour Force Survey, Current Population Survey.



Labour Supply and the Extensive Margin

59

Dictionary: NOSD

OUP CORRECTED PROOF – FINAL, 02/23/2016, SPi

behavior of category j, holding the population structure constant as in 
date t − 1, as in a Laspeyres index 

 ∆ jt j t j j tq H H= − − −, , .1 1  (1)

The total change across all J categories of workers is simply

 ∆ ∆t jtj

J
=

=∑ 1
 (2)

and we have, by construction

 H H St t t t− = +−1 ∆  (3)

where  S t  is a structural effect due to the change in the composition of 
the population given by H q qjt jt jtj

J
− −=∑ 11

.
There is no obvious way to decompose the change in total hours expe-

rienced by category j into the sum of an extensive  E j  and an intensive  I j  
components. It is however natural to suppose that any plausible measure  
I j  of the intensive margin would have the same sign as the difference of 
the hours worked per worker at date t − 1 and t:  ∆ hj  = h_ jt −  h j,t−1 . Assuming 
linearity, we can then express the change  ∆  j  as the sum of an intensive 
component  I j  =  p Ij   ∆  hj  and an extensive component  E j  =  h Ej   ∆  pj . Supposing 
the fraction  p Ij  is in the interval [ p j,t−1 ,  p jt ], we get the intensive bounds

I p h h p h hj j t jt j t j t jt j t∈ − − − − −, , , ,( ), ( ) .1 1 1

From the identity  ∆ jt  =  I j  +  E j , the extensive bounds are given by

E h p p h p pj j t jt j t j t jt j t∈ − − − − −, , , ,( ), ( ) .1 1 1

At the limits, the change in total hours for any category of workers 
satisfies two polar exact statistical decompositions:

 ∆jt j t jt jt jt jt jt jtq h h p p p h= −  + − { }− − − −, ,1 1 1 1  (4)

 ∆jt j t j jt jt jt jt jtq h h p p p h= −  + − { }− − − −, .1 1 1 1  (5)

The first term on the right-hand side of both expressions is the in-
tensive margin, weighted in the top formula (4) with the final partici-
pation rate (as in a Paasche index) and in the bottom formula (5) with 
the initial participation rate (as in a Laspeyres index). The second term 
is the extensive margin (Laspeyres in (4), Paasche in (5)).

2.2 Decomposing Total Hours Worked

In this section we turn to the empirical analysis and first examine 
the evolution of  h jt  and  p jt  for different age and gender groups. We then 
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use (4) and (5) to provide bounds on the importance of intensive and 
 extensive margins in the evolution of hours worked across these vari-
ous groups. We focus on the comparison between 1977 and 2007, a 
period for which we are more certain of the reliability of our data.

The lines ∆ of Table 2.1 show the contributions of the categories and 
the effect of demographic structure, according to equations (1), (2) and 
(3). Two clear features emerge: First, for nearly all the categories the US 
and France are at the extremes with the UK in between. The contribu-
tion to the aggregate of the hours worked by the young and prime age 
men is negative in all countries. The decline in absolute value is smallest 
in the US, and increases when one goes from the US to the UK, and then 
to France. Second, the increased participation of women works against 
the general trend. This is particularly obvious for women aged 30–54, 
who all work more in 2007 than in 1977, but also for the old and young.

Using the statistical bounds framework developed in the previous 
section we can go further and, in Table 2.2, we examine what part of 
any overall change in hours is attributable to changes at the exten-
sive or intensive margin for any particular subgroup of the popula-
tion. The row [ I–L, I–P ] shows the bounds on the intensive margin, (L 
standing for Laspeyres, P for Paasche), while the row [ E–L, E–P ] shows 
the bounds on the extensive margin.

As a concrete example, examine the first entry in the top left of 
Table 2.2, French men aged 16–29. The impact on total hours for this 
group is −82. The I–L index of −37 tells us that the intensive margin 
does a good bit but not the majority of the work in explaining total 
hours changes for this group. The E–L estimate of −54 confirms the 
relative importance of the extensive margin for this group.

Table 2.1. The Evolution of Hours of Work Between 1977 and 2007 by Gender 
and Age Groups

Year Youth 
Men

(16–29) 
Women

Prime 
age Men

(30–54) 
Women

Old 
Men

(55–74) 
Women

Residual All 
(16–74)

FR 1977 1,402 871 2,010 951 827 367 1,148
2007 858 627 1,639 1,116 508 344 953
Δ −82 −38 −82 36 −36 −3 10 −195

UK 1977 1,707 938 2,117 873 1,107 323 1,212
2007 1,219 876 1,786 1,055 790 385 1,094
Δ −71 −9 −70 39 −42 10 25 −118

US 1977 1,344 835 2,018 947 1,025 447 1,156
2007 1,236 956 1,922 1,373 1,084 754 1,321
Δ −19 22 −19 90 6 38 46 165

Note: Δ are computed following equation (1).
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Turning first to prime-age workers, the steep decline at the intensive 
margin for prime-aged men in France and the UK relative to the US is 
striking. For this group the bounds are quite narrow and leave little 
room for ambiguity. These changes represent an enormous shift in 
the relative position of these countries. Increases in effective marginal 
tax rates and/or the regulation of working hours could explain these 
patterns. In terms of regulation Britain has seen fewer changes than 
France and yet has experienced similar changes.

Income effects could be part of the explanation. There are two po-
tential sources for these. First, as the economy grows individuals may 
prefer to take some of the gains in income in terms of increased lei-
sure, cutting back their hours of work. However, given overall growth 
has been somewhat similar across all three countries, it would have 
to be that Europeans take more leisure in response to rises in income. 
A second source of income effect for prime age men is the increased 
participation by women. This is often termed the added-worker ef-
fect. Prime-aged women have certainly seen a strong increase in par-
ticipation. Indeed, the bounds on the extensive margin changes in 
Table 2.2 for women aged 30–54 are the largest positive change to 
be found in any country-age cell and at any margin. But the largest 
overall increase, especially when the intensive margin is taken into 
account, is for US women. Yet the change in hours is the least for US 
men. Again responses would have to be different in Europe.

Table 2.2 tells us that the extensive margin for prime-age men in 
Britain and in France also falls more than in the US, although there 
are declines in the US too. Increases in relative employment costs or 
out-of-work benefits in France and Britain could explain such changes. 

Table 2.2. The Extensive and Intensive Margins between 1977 and 2007

Year Youth (16–29) Prime age (30–54) Old (55–74) All

Men Women Men Women Men Women (16−74)

FR Δ −82 −38 −82 36 −36 −3 −195
[I-L, I-P] [−37,−28] [−23,−19] [−59,−56] [−35,−49] [−11,−8] [−9,−10] [−185,−183]
[E-L, E-P] [−54,−45] [−19,−16] [−27,−23] [85,71] [−28,−25] [7,6] [−12,−10]

UK Δ −71 −9 −70 39 −42 10 −118
[I-L, I-P] [−42,−36] [−23,−26] [−48,−45] [−2,−3] [−22,−19] [−6,−8] [−161,−167]
[E-L, E-P] [−35,−29] [17,14] [−25,−22] [41,41] [−23,−20] [17,15] [50,43]

US Δ −19 22 −19 90 6 38 165
[I-L, I-P] [−6,−6] [1,1] [−5,−5] [14,19] [3,3] [3,5] [15,17]
[E-L, E-P] [−13,−13] [21,21] [−14,−14] [72,77] [3,3] [33,35] [148,150]

Note: I−P designs the Paasche measure of the intensive margin, I−L the Laspeyre measure, respectively, E−P 
and E−L for the extensive margin, as described by equations (4) and (5).
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Income effects may also play a role at the extensive margin as indi-
viduals cut back on their overall life cycle labour supply. However, this 
seems more likely at either end of the life cycle.

As we have noted, for prime age women it is the increase at the 
extensive margin that is so extraordinary, especially in the US and in 
France where the bounds in Table 2.2 suggest a very similar change 
and one that is nearly twice the size of that experienced in the UK. 
Intensive margins provide somewhat of a puzzle here, falling back 
strongly in France, staying put in the UK while growing in the US.

For older men and women there is a large decrease in hours per 
worker in France, similar in the UK, contrasting with an increase in 
the US. There are falls at the extensive and intensive margins for UK 
men but increases at the extensive margin for UK women. This surely 
is linked to the strong increase in women’s participation. This phe-
nomenon is replicated to some extent across all countries and offsets 
the stronger incentives to retire earlier in the UK and in France. The 
contrast with the US is stark, where at all margins and for both gen-
ders the bounds point to positive changes for older workers.

The changes among the young are sizable and predominantly nega-
tive. In France and the UK there are large falls for young men at both 
the extensive and intensive margin.

2.3 Conclusions

In this paper we have proposed a systematic way of examining the im-
portance of the extensive and the intensive margins of labour supply 
in explaining the overall movements in total hours of work over time. 
We have shown how informative bounds can be developed on each of 
these margins. We have applied this analysis to the evolution of hours 
of work in the US, the UK and France. We have shown that both the 
extensive and intensive margins matter in explaining changes in total 
hours.

An objective of this research is to link up the changes at the exten-
sive and intensive margins to movements in the distribution of taxes, 
relative wages, demographics and other incomes. This will allow us to 
draw implications for the aggregate hours elasticity. Davis and Hen-
rekson (2004) note the importance of household production in inter-
preting these effects. In Blundell, Bozio and Laroque (2011b), we de-
velop a life cycle aggregation framework and apply it to the UK using 
a consistent series on marginal taxes, incomes, hours of work, wages 
and consumption for a representative sample of households. We focus 
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on individuals aged 30 to 54. Following Blundell, Duncan and Meghir 
(1998), we use the large changes in relative growth of after-tax wages 
and other incomes across different education, age and gender groups 
over the years 1978, 1987, 1997 and 2007, to identify Marshallian and 
Hicksian elasticities. Frisch elasticities can also be estimated using 
consumption data.

In line with previous empirical studies we find that elasticities for 
women at both margins are larger than those for men. But we also 
note that the key determinant of these differences across gender is the 
age composition of children in the family. For this subpopulation, the 
median Marshallian extensive elasticity for women is .34, for men is 
.25, and the distribution has a large spread. The corresponding inten-
sive elasticity ranges between .09 and .23. Using the empirical distri-
bution of the wages and estimated unobserved heterogeneity, we find 
the aggregate total hours elasticity lies in the range .3 to .44.



Dictionary: NOSD

OUP CORRECTED PROOF – FINAL, 02/23/2016, SPi



65

Dictionary: NOSD

OUP CORRECTED PROOF – FINAL, 02/23/2016, SPi

Part III

Conceptual Contributions to Labor 
Supply Modelling

Introduction

The research in this part of the volume addresses some of the key 
aspects of labor supply modelling. It develops approaches to model-
ling family labor supply decisions and the interactions of these deci-
sions with consumption decisions in families. It provides a framework 
for placing these decisions in a life cycle setting. It extends the labor 
supply model to allow for unemployment and studies the process by 
which individuals actually make their hours of work adjustments. At 
all times an eye is kept on casting the empirical analysis in a robust 
setting, relying on only the minimum assumptions required to pro-
vide an economic interpretation of the parameter estimates. 

The first chapter “Modelling the Joint Determination of Household 
Labor Supplies and Commodity Demands,” recognizes that labor sup-
ply choices are not made in isolation. They are taken along with other 
labor supply and consumption choices in the family. Perhaps most im-
portantly these decisions interact in a relatively complicated way with 
some being complementary to each other while others are substitutes. 
Blundell, Chiappori and Meghir (2005) and Blundell, Chiappori, Mag-
nac and Meghir (2007) extend these family labor supply models to the 
collective framework with non-participation and with children. Using 
a sample of households from the UK Family Expenditure Survey this is 
shown to differ across households with different family composition – 
most notably the number and ages of children.

Children follow a life cycle pattern, and this naturally leads us to 
ask whether we can easily place these family labor supply and con-
sumption choices in a life cycle setting. In the second chapter “A Life 
Cycle Consistent Empirical Model of Family Labor Supply using Cross-
Section Data,” this is considered formally. Consumption data is shown 
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to allow the standard labor supply model to be framed in a life cycle 
consistent setting. Consumption is a sufficient statistic for expectations, 
assets and credit constraints. Consequently the use of consumption 
data together with employment and hours of work data permit us to 
study within period choices under quite general assumptions about 
life cycle behavior. 

Of course, this generalization to a life cycle setting does not come for 
free. Intertemporal weak separability is required. This life cycle consis-
tent framework therefore rules out habits and labor market experience 
dynamics. Nonetheless, the Marshallian elasticities derived are a key 
part of any tax policy analysis and allow us to study quite complicated 
interactions between consumption and labor supply behavior. It does 
allow us to study non-separability between consumption and family 
labor supply. These, in turn, provide a key input into the discussion of 
differential rates of commodity taxation. Moreover, Blundell, Meghir 
and Neves (1993) and Blundell, Browning and Meghir (1994) show 
how to extend this analysis to fully study life cycle decisions. 

One key assumption in these, and most other, labor supply models 
is a lack of frictions. That is, observed employment reflects a choice by 
each individual given their wages, their assets and their socio-demo-
graphic characteristics. In the chapter “Unemployment and Female 
Labor Supply” the life cycle consistent model of labor supply model 
is developed so as to formally incorporate unemployment. Here the 
decision to work not only results from a comparison of the reservation 
wage to the market wage but also to the probability of being offered 
that wage. 

Much of empirical labor supply analysis rests on strong functional 
form and exogeneity assumptions. This is largely unwarranted and 
leaves estimated elasticities, and the tax policy reform analysis based 
on them, subject to legitimate concerns about fragility. The chapter 
“Estimating Labor Supply Responses using Tax Reforms,” develops a 
robust grouping estimator that allows the estimation of life cycle con-
sistent labor supply models with theoretically interpretable param-
eters to be estimated in a robust way. It uses the differential growth 
in wages for different birth-cohorts and education groups of women 
to carefully pin down hours of work elasticities for married women, 
controlling for the endogeneity of wages, other income and selection 
into work. The grouping estimator controls for the endogeneity of 
selection into work, endogeneity of marginal (after tax) wages, and 
other income (and saving). It is implemented as a control function 
approach, developing on from the ideas in Blundell and Smith (1986; 
1994).
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These labor supply models estimate how much hours and employ-
ment adjust to wage and income incentives. In final chapter the process 
of adjustment is studied more precisely. How fast do adjustments take 
place and do they take place in the same job or do they require job 
changes? Entitled ‘Job changes, hours changes and the path of labor 
supply adjustment’ it constructs a robust grouping method applied to 
panel data to uncover female labor supply responses to a sequence of 
tax credit reforms in the UK. The period studied, the late 1990s and 
early 2000s, is a buoyant period in the labor market. It is found that 
adjustment of hours is fairly quick, within the year. Even so these 
adjustments in hours largely involve changing jobs. This suggests 
that although different workplaces organize labor supply with similar 
hours arrangements, differences in these arrangements across work-
places allowed the women subject to tax credit reforms to significantly 
change their hours in response to incentives. 
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3

Modelling the Joint Determination 
of Household Labor Supplies and 
Commodity Demands

Richard Blundell and Ian Walker

In addition to choosing the allocation of total expenditure between 
commodities, households may also be able to make decisions over 
the allocation of their time between market work and leisure. In both 
theoretical and empirical work it has often been the case that these 
decisions have been analyzed separately. In this paper we stress the 
theoretical attractions of considering the joint determination of the al-
location of time between work and leisure and the allocation of total 
expenditure between commodities in a utility maximizing frame-
work. Using a sample of individual households we attempt to evaluate 
the empirical importance of the joint determination model over the 
separate determination of labor supplies and commodity demands. 
Our approach follows that of Abbott and Ashenfelter (1976), Phlips 
(1978), Barnett (1979), Deaton and Muellbauer (1980), and Atkinson 
and Stern (1980). Here we pay particular attention to the following 
four important aspects of household decision-making over commodity 
demand and labor supply.

The original version of this chapter was published as: Blundell, R./Walker, I. (1982). Modelling 
the Joint Determination of Household Labour Supplies and Commodity Demands, in: The Eco-
nomic Journal, 92(366): 351–64. © 1982 by the Royal Economic Society. This work was partly 
supported by SSRC research grant HR 7456 for a project entitled ‘Equivalence Scales in Models 
of the Demand for Goods and Leisure’. We are grateful to the SSRC Survey Archive at Essex Uni-
versity and the Department of Employment for making the household data from the Family Ex-
penditure Survey available to us. The paper has benefited from helpful discussions with Charles 
Blackorby, Dave Ryan and Terry Wales, and from the comments of an anonymous referee and an 
editor of this JOURNAL. Responsibility for remaining errors rests with the authors.
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The first concerns the commonly assumed restriction on the house-
hold’s preferences of (weak) separability between goods and leisure. This 
assumption allows the estimation of commodity demand systems and 
Engel curves that exclude wage-rate variables. In cross-section house-
hold budget data with large variation in wage rates across the sample 
the invalidity of this assumption would involve a serious mis-specifi-
cation. Any correlation between the excluded wage variable and the 
included price, income and demographic variables would lead to biased 
parameter estimates and hence biased estimated elasticities. Similarly, 
this assumption allows the estimation of labor supply curves that ex-
clude relative price variables and its invalidity could produce biased 
labor supply elasticities.

A second aspect of household decision-making which we wish to 
highlight arises from the suspicion, commonly alluded to in labor eco-
nomics texts, that primary male workers may not be free to choose 
their hours of work. Thus we estimate a matched pair of rationed and 
unrationed systems following the work of Neary and Roberts (1980) 
and Deaton and Muellbauer (1981). The separability restriction is not 
unrelated to this point, since without it we will see that the rationed 
hours of work enter demand systems in a complex fashion. In effect, 
in the absence of separability, rationing has direct substitution effects 
in addition to the indirect income effects.

The third aspect we wish to emphasize concerns the leisure deci-
sion. Here female leisure is considered as distinct from male leisure 
both with respect to commodity consumption and to its response to 
changes in household composition. Moreover, if male labor supply is 
predetermined because of rationing, the household’s income will still 
be endogenous through its dependence on the female labor supply de-
cision. Thus we regard it as important to model female labor supply be-
haviour despite the fact that it complicates the econometric analysis.

Finally, we introduce demographic variables to capture the effects 
of household composition on both labor supplies and commodity de-
mands. We do this by extending the translation method of Pollak and 
Wales (1978), but other methods could equally be used, to incorpo-
rate the effect of household composition on leisure as well as com-
modity expenditures. The empirical significance of the effect of young 
children on female labor supply decisions has been demonstrated by 
Barton, Layard and Zabalza (1980) and here we attempt to distinguish 
between the number of children and their ages by allowing for econo-
mies of scale. Estimates of the effects of household composition on 
expenditure have often been used to compute a cost of living sub-
index defined over commodities alone and then used to make welfare 
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comparisons between households (see Blundell (1980) and Muellbau-
er (1974)). However, Pollak and Wales (1979) point out that such a 
comparison ignores the utility which children yield to their parents. 
Indeed, if composition is endogenous, the logic of their argument sug-
gests that children should leave the household’s cost of living unaffect-
ed since the equivalent income generated by their presence must be 
at least as great as the extra expenditure entailed. The empirical issue 
of endogeneity we leave for subsequent research but note that when 
making welfare comparisons within the traditional framework the cost 
in terms of foregone female time available for work or leisure is likely 
to be at least as important as the cost in terms of commodity expen-
ditures. In addition, a cost of living sub-index defined over commodi-
ties alone will only be defined when preferences are separable between 
goods and leisure (see Blackorby, Primont and Russell (1978: 327)).

Since the separability assumption is crucial to the purpose of this pa-
per, we choose a model which allows this assumption to be tested against 
the data. The a priori unreasonableness of the separability assumption 
can be demonstrated by noting that if all goods are normal and leisure 
is a substitute for at least one commodity then separability requires that 
it be a substitute for all commodities. This is an unattractive restriction 
to impose as a maintained hypothesis since at least some consumption 
activities are likely to be complementary to leisure. Thus, by choosing a 
model which does not impose separability we avoid these unattractive 
properties and we can discover which goods are complements to leisure 
and which are substitutes. The usefulness of such a classification stems 
from the role of complementaries between goods and leisure in optimal 
taxation theory. For example, if in a two good world, good 1 is a substi-
tute for leisure and good 2 is a complement to leisure and the tax rates 
are initially the same on both goods, then by decreasing the tax rate on 
good 1 and increasing the tax rate on good 2, holding tax revenue con-
stant, the supply of labor will increase. This is because taxing comple-
ments to leisure is effectively an indirect way of taxing leisure itself (see, 
for example, Atkinson and Stiglitz (1972) and Sandmo (1976)).

The assumption of separability has been rejected by Barnett (1979) 
using a time series of US data. However, separability is a hypothesis 
about individual preferences, so it is clearly preferable to test it against 
micro data rather than against aggregate time series data. In this study 
we utilise family budget and labor supply data and the consequent 
large variation in wage rates across households should give greater 
power to our separability test.

As we have suggested, it is not clear that all leisure decisions of the house-
hold are freely made. Hours worked may be determined by employer 
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preferences, union pressure, legislation or involuntary unemploy-
ment. Given the lack of information in our data set concerning the 
presence or absence of such constraints we allow for both possibilities 
in our estimation. When male labor supply is rationed all variability 
in household income arises from female labor supply behavior. This 
contrasts significantly to the leisure-goods model of Atkinson and 
Stern (1980) where male labor supply is assumed to be unrationed and 
female labor supply has no direct effect on leisure-goods decisions. To 
estimate both rationed and unrationed models on an equal footing we 
require a matched pair of leisure-goods demand systems. Our model 
is a generalization of the familiar Linear Expenditure System which, 
although implying quasi-homothetic preferences, no longer imposes 
the unrealistic additive separability restrictions and is the most gen-
eral specification for which a matched pair of demand systems is easily 
obtainable.

Our data is a sample of two adult manual worker families drawn 
from the UK Family Expenditure Survey of 1974. All households se-
lected contained married women and this raises the problem of mod-
elling the female participation decision. The decision to participate 
or not depends on the difference between the offered wage and the 
value of time spent at home. Obviously this difference will depend 
on the female’s personal characteristics, and on household composi-
tion, as well as on wages and prices. However, we cannot observe the 
offered wage for non-participating females so that our model is left 
with a limited dependent variable and lack of data on an explana-
tory variable when the limit is observed. Such a model is a generaliza-
tion of the limited dependent variable type of Tobin (1958). Wales and 
Woodland (1980) consider several possible estimation methods for 
such models. Since we are dealing with a system of utility maximizing 
consistent demand equations it proves too difficult to integrate out 
the unobserved female wage variable. Further, we have few variables 
with which to predict female wage and so we select households with 
a participating female only correcting for the resulting selectivity bias 
using a technique due to Amemiya (1974) and Heckman (1979).

The paper proceeds as follows. Section 3.1 sets up the problem using 
constrained and unconstrained household cost (expenditure) func-
tions in a way which emphasises the similarities between the problems 
of constraints on male leisure decisions and the implicit constraint on 
female leisure decisions due to their inability to choose more than T 
hours leisure, where T is the maximum number of hours available for 
work and leisure. That is, the participation decision is viewed as one of 
constrained decision making. A functional form is chosen for the cost 
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function which allows for non-separability and enables us to estimate 
demand equations for a sufficient number of goods to make non-sep-
arability a possibility. Section 3.2 outlines the technique used to cor-
rect for the selection bias caused by the exclusion of households with 
non-participating females from the sample. Section 3.3 describes the 
data, discusses some further estimation problems, and presents the 
estimates. We conclude with a discussion of the merits of the estimates 
and some comments on directions for future research in Section 3.4.

3.1 Specification of the Model 

We suppose that each household faces the same prices p = (     p 1  ..., p n ) 
for n goods q = ( q 1  ...,  q n ) and different marginal values w = ( w m ,  w 1 ) for 
their male and female leisure time l = ( l m ,  l f ). If T represents the total 
time available, and p' is unearned income, then the household budget 
constraint may be written as

′ + ′ = + + ′ =p q w l w T w Tm f µ µ,

where µ is known as full income.
Assuming that the utility function for each household, U(q, l), is 

strictly quasi-concave, then the minimised cost of attaining a given 
utility level U ̅ defines the full cost function.

 C p w U p q w l U q l Uq l( , , ) min | ( , ) .,= ′ + ′ ≥   (1)

The form of (1) chosen for our analysis is a generalization, due to 
Muellbauer (1981), of the Gorman Polar form given by

 C p w U a p w d p w d p b p w w Um m f f f m
f m f m( , , ) ( ) ( ) ( ) ( ) ,= + + + − −1 θ θ θ θ  (2)

where a(p) and b(p) are concave linear homogeneous functions and  
 d m (p) and  d l (p) are homogeneous of degree zero. The form of (2) is con-
venient since we can derive an explicit functional form for its rationed 
counterpart. In addition, the system of demand equations derived 
from (2) allows separability between goods and leisure to be tested. As 
with the Linear Expenditure System the interpretation of the first three 
terms in (2) is the necessary expenditures; in this case, necessary expendi-
tures out of full income on commodities, male leisure and female leisure 
respectively. Notice that the necessary quantities are not assumed to be 
constants as in the Linear Expenditure System but are allowed to be gen-
eral functions of prices. Since, however, our data are derived from a single 
cross section so that all commodity prices are constant the particular 
functional forms of a(p),  d m (p),  d f  (p) and b(p) are not important provided 
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they satisfy the homogeneity conditions. Indeed, they could be any 
general second-order flexible forms and therefore we are not imposing 
any separability restrictions between groups of commodities.

For purposes of exposition however, it is convenient to choose the 
following functional forms. We let the necessary costs of commodi-
ties, a(p), have the form

a p p mi i ii

n
( ) ,=

=∑ γ
1

where  m i  are the number of equivalent adults in each household with 
respect to good i. For necessary male leisure hours we specify

d p pm m ii

n

m mii
mi( ) , ,= > =

=∏ ∑γ γ δδ
1

0 0

and for necessary female leisure we add a term  m f  which captures the 
direct effect of household composition on female leisure. Thus

d p p m

d p d p m

f f ii

n

f f ii

f f f

fi( ) , ,

( ) ( ) .

= + > =

= +
=∏ ∑γ γ δδ

1
0 0

Finally, we write

b p p bi
b

i

n

ii
i( ) ,= =

=∏ ∑1
1

Notice that household composition enters only via necessary com-
modity expenditures a(p), and necessary female leisure time  d f (p) (we 
assume that there is no direct effect of composition on the necessary 
male leisure time requirement). This method of incorporating house-
hold composition is an extension of the translation approach of Pollak 
and Wales (1978) to the leisure-goods model, and is explored in more 
detail in Blundell (1980). The precise specification and interpretation 
of  m i  and  m l  are left until Section 3.3.

The compensated commodity and leisure demand equations are ob-
tained from the price and wage derivatives of (2). Eliminating U̅ from 
these equations using (2) yields both the system of uncompensated 
demand equations given by

 
p q p m w d w d b

T d w T d w
i i i i i mi m m fi f f m f i

f f m

= + + + − −

′ + − + −

γ δ δ θ θ

µ

( )

( ) ( )

1

mm a−  ,
 (3)

and, letting h = (T − l ) denote hours worked, the following labor supply 
equations

 w h w T d T d w af f f f f f m m= − − − ′ + − −[ ]( )( ) ( ) ,1 θ θ µ  (4)

 
w h w T d T d w am m m m m m f f= − − − ′ + − − ( )( ) ( ) .1 θ θ µ

 (5)
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Since prices are constant across households the terms  d m ,   
_
 d   l   and  b i   

can be estimated as single parameters.
Turning to the separability issue, the results of Goldman and Uzawa 

(1964: 392) imply that for a group of commodities I to be separable 
from good j ∉ I requires

C kC i Iij iu= ∈ for all ,

where k is some constant function for all i, and the subscripts refer to 
the derivatives of the cost function. In the context of our leisure-goods 
model, separability of goods from male leisure requires

 δmi i n= =0 1for all , , .  (6)

However, the restrictions ∑ b i  = 1 and ∑ δ mi  = 1 forces k to be zero so 
that (6) becomes

δmi i n= =0 1for all , , .

Similarly, separability of goods from female leisure requires

δ fi i n= =0 1for all , , .

Inspection of our commodity demand system given by (3) shows 
that the omission of  w m  and  w l  would imply separability of goods from 
both male and female leisure. Thus our chosen cost function allows 
a particularly simple test of separability and, moreover, the test is not 
data dependent. Turning now to the problem posed by constraints 
on male labor supply we write the cost minimizing problem for the 
household subject to a given male labor supply as

 C w p l U w l w l p q U UR
m q l m m f ff

( , , , ) min ( | ).,= + + ′ ≥  (7)

 C R  is the minimum cost of achieving U ̅ at prices  w m ,  w l  and p given that 
the male is constrained to take exactly lm̅  leisure hours. The properties 
of the rationed cost function (7) are described in detail by Neary and 
Roberts (1980) and Deaton and Muellbauer (1980). For our purposes it 
is sufficient to outline the relationship between the rationed and un-
rationed cost functions and to derive the system of rationed demand 
equations.

Since lm̅ is not a choice variable we can define the conditional cost 
function as

 C w p l U w l p q U U C l wf m q l f f
R

m mf

( , , , ) min ( | ) .,= + ′ ≥ = −  (8)

To relate the rationed and unrationed functions we define the vir-
tual wage,  w m , to be that wage which would just induce the ration to 
be freely chosen; that is
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 ∂

∂
=

c w w p U

w
lf m

m
m

( , , , )  (9)

As shown in Deaton and Muellbauer (1981) the convenience of our 
chosen cost function is that w̅m can be solved for explicitly from (9). At 
w̅m the minimum cost of achieving U ̅ is the same whether the ration is 
imposed or not; that is,

 C w w p U C w w p w Uf m
R

f m m( , , , ) ( , , , , ).=  (10)

We can rewrite (10) in terms of the conditional cost function,  
yielding

C w w p U C w lf m m m( , , , ) ,= +

which after eliminating 
~
C using (8) gives

C w w p U C l w wf m
R

m m m( , , , ) ( ),= − −

and rearranging gives

 C C l w wR
m m m= + −( ),  (11)

where C̅ is the unrationed cost function, C, evaluated at the virtual 
wage w̅m. From the unrationed cost function (2) we can use (9) to de-
rive the following expression for the virtual wage

 w
b w U

l dm
m f

m m

f m f
m

=
−













− − −
θ θ θ θ θ1 1 1/( )

  (12)

Substituting (12) into (11) gives our functional form for the rationed 
counterpart to (2) as

 C a d w l w b w l d UR
f f m m f m m m m

m= + + + − −− − −1 1 11 1 2 2 1ρ ρ ρ ρ θθ θ( ) ( ) ,/( )  (13)

where  ρ 1  =  θ f  /(I −  θ m ) and  ρ 2  =  θ m  /(I −  θ m ). The system of rationed demand 
equations are obtained from the derivatives of  C R  with respect to  p i  
giving

 
p q p m d w b d l d

w T d

i i i i i f fi f i m mi m m

f

= + + − + − 

× ′ + −

γ δ ρ ρ δ

µ

( ) / ( )

(

1 1 2

ff mwm T l a) ( ) .+ − − 

 (14)

Separability of goods from male and female leisures still requires that  
δ mi  = 0 and  δ fi  = 0 for all i. Notice that unless goods are separable from 
male leisure, the ration affects not only the level of full supernumer-
ary income (the final term in square brackets in (14)) but also each 
marginal propensity to consume (the first term in square brackets in 
(14)). Thus, for example, if a male worker is rationed to work less than 



The Joint Determination of Household Labor Supply

77

Dictionary: NOSD

OUP CORRECTED PROOF – FINAL, 02/24/2016, SPi

he desires, full income is reduced, ceteris paribus, which with constant 
marginal propensities would simply have income effects on expendi-
tures. But, in the absence of separability, the rationed worker will sub-
stitute away from substitutes to leisure into complements to leisure, 
that is he reduces his marginal propensities to consume substitutes to 
leisure and increases his marginal propensities to consume comple-
ments to leisure.

The problem of non-participating females is now easily incorporat-
ed into the analysis by regarding non-participation as the constraint  
 l f  = T. When  l f  = T we can write the rationed cost function corresponding 
to (11) as

C w w p T U C T w wR
f m f f( , , , ) * ( *),> = + −

where C* = C( w m ,  w f *, p, U ̅ ) is the unrationed cost function evaluated 
at  w f *, the virtual price of female leisure at which  l f  = T would be freely 
chosen. This wage is more commonly referred to as the reservation 
wage. Females will choose to participate if the cost of doing so is less 
than the cost of not participating; that is, if C* <  C R . Thus participa-
tion occurs when the offered wage,  w f , is greater than the reservation 
wage,  w f *.

3.2 Econometric Analysis

As is usually the case in demand analysis, all equations in either the 
unrationed or rationed system contain the same explanatory variables. 
In addition, since both systems satisfy the usual adding up restrictions 
exactly, we can delete one equation from each system without loss of 
information. To describe the estimation method used in this study we 
concentrate on the unrationed system (3) and (4) and delete equation 
(5), but exactly the same technique is used on the rationed system (14). 
We write a stochastic version of (3) and (4) as

 Y X i n fi i i= ′ + =β ε ( , , , ),1  (15)

where  ε i  is normally distributed with zero mean and constant variance  
σ i  

2 . Expression (15) is a system of n + 1 expenditure and female earnings 
equations where the  β i  terms are nonlinear functions of the underlying 
parameters and for i = 1,..., n,  Y i  =   p i  q i , while for i = f,  Y f  =  w f   h f . All depen-
dent variables in this, or any other, expenditure system are constrained 
to be non-negative but, as we will show, this is unimportant provided 
the probability of attaining the zero limit is very small. However, for fe-
male labor income  Y f , this is not the case since a zero dependent variable 
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will be observed whenever the offered wage is less than the reservation 
wage.

Estimating a system like (15) using joint least squares on a selected 
sample where  Y f  > 0 gives rise to inconsistency. This can be seen from 
examining the expectation of the disturbances given  Y f  > 0. For female 
participants we have

 E Y E Xf f f f f( | ) ( | ) ,ε ε ε β> = > − ′ ≠0 0  (16)

and similarly

 E Y E X i fi f i f f( | ) ( | )ε ε ε β> = > − ′ ≠ ≠0 0 for all  (17)

provided E( ε i   ε f  ) ≠ 0. Assuming normality for the disturbances the prob-
ability that  ε i  > −Χ' β f  is given by 1 − G(L), where L = −Χ' β f  / σ f  and G is the 
cumulative normal density function. Following Tallis (1961) the con-
ditional expectations in (16) and (17) can now be written as

E X i n fi f f if f( | ) / , , , ,ε ε β λσ σ> − ′ = =for all 1

where λ = g(L)/[1 − G(L)], g being the standard normal density func-
tion.

By including λ linearly in all equations in (15) we can obtain consis-
tent estimates using joint least squares. Unfortunately λ is unknown 
unless  β f  / σ f  is known. In this study we estimate λ by first estimating  
 β f  /  σ f  using an instrumental variable estimator due to Amemiya (1973).

This ingenious estimator is derived from squaring equation (15) and 
taking expectations conditional on the female participating to give

E Y X X E Y Xf f f f f f f f( | ) ( | ) .2 2ε β β ε β σ> − ′ = − ′ > − ′ +

Thus we estimate

Y Y Xf f f f
2 2= ′ + +β σ η,

where η =  ε  f  
2  −  σ f  L ε f  −  σ  f  

2 , using the instruments (XŶf  : 1), where Ŷf  is the 
least-squares prediction from (15). This consistently estimates  β f  and  σ   f  

2  , 
from which we can derive β̂ f /  σ̂f   and finally
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While it is true that the properties of this estimator are heavily de-
pendent on the normality assumption, this is also the case for all al-
ternative procedures such as the probit method of Heckman (1979).
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The introduction of ̂λ into each equation of the system (15) produces 
consistent estimates of all parameters when joint least squares is used 
on the selected sample.

The variance-covariance matrix for the resulting estimates of the 
underlying preference parameters can be obtained from an extension 
of the results of Lee, Maddala and Trost (1980) and its derivation is 
available from the authors on request.

3.3 Empirical Results 

Only households containing two married adults of working age with 
the head of household a male manual employee were selected. Choos-
ing a sample with working wives reduced the number of households 
from 208 to 115 implying a participation rate (in this sample of work-
ing age females) of a little over 55%. Following the procedure of At-
kinson and Stern (1980) the marginal wage rates were calculated by 
multiplying the normal gross hourly earnings by one minus the basic 
tax rate which includes an adjustment for national insurance con-
tributions. Unearned income was then defined simply by the linear 
budget constraint. In order to reduce the importance of unexpected 
fluctuations in hours worked, normal rather than actual hours worked 
were used for both males and females.

The form of our cost function (2) assumes quasi-homothetic prefer-
ences and in order to make this assumption more palatable we made 
a further selection of households, choosing those with total weekly 
expenditure (on all goods except housing) in the range of £35 to £55 
per week, the pre-selection sample average being £42.60. The resulting 
sample contained 103 observations. This selection on the basis of a sum 
of dependent variables will, in general, lead to inconsistent parameter 
estimates. However, as 90% of the sample fell within this expenditure 
range the resulting inconsistency is likely to be small, and for this rea-
son we only correct for the selection bias caused by the selection of fe-
male participants. Finally to reduce the possibility of heteroscedasticity 
all dependent variables were defined as expenditure shares.

The effect of household composition on the leisure-goods choices 
of the household was entered via the necessary expenditure terms of 
our cost functions as described in Section 3.1. The commodity specific 
composition effects,  m i , were allowed to be general continuous func-
tions of household age structure and size, the estimated parameters of 
which give the underlying continuous commodity equivalence scales 
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as discussed in Blundell (1980). These commodity specific effects have 
an indirect effect on labor supply through the function a(p) which en-
ters the supernumerary full income terms in the labor earnings equa-
tions. An increase in the number or age of children tends to increase 
a(p) and have a positive effect on both male and female labor supply 
(if male and female leisure are normal goods). We also allow composi-
tion to enter female labor supply decisions directly through the term  
m f  in the  d f (p) equation. Although there are many possible ways of 
entering composition, this is not the primary aim of this paper and 
we choose a particularly parsimonious form which allows for age and 
scale effects. In particular we write

m n nf a b= +γ γ 2 ,

where n =  ∑t=0  
18

   α t  n t   and where  n t  is the number of children of age t and 
α is a parameter which captures the depreciating effect of age of child 
on  female labor supply. The parameter α was estimated by grid search 
across the range 0.5–1.0. While we recognize that a continuously de-
clining age effect will not capture perfectly the structural changes 
due to children attending school with varying day lengths as they get 
older, we feel that it should act as a good approximation.

This direct influence of composition on female labor supply will tend 
to counteract the indirect expenditure effect that enters through a(p). 
We would expect the direct (indirect) effect to dominate for households 
with younger (older) children and hence lead to a decrease (increase) in 
female labor supply. The interplay between these composition effects is 
obviously of some interest for horizontal equity and provides another 
reason for analysing expenditure and leisure decisions simultaneously.

The estimates of the unrationed model with the correction for selec-
tion bias are given in Table 3.1. The nonlinear routine RESIMUL of 
Wymer (1978) was used to generate the parameter estimates having 
deleted the male labor supply equation in order to remove the sin-
gularity of the system. Since all parameters automatically satisfy the 
adding-up restrictions across equations the estimates are invariant to 
the equation deleted.

Overall the parameters look plausible. We note that the crucial re-
striction of separability between goods and leisure, for which Wald 
test statistics are given by  χ  f

2  and   χ  m
2  , can be rejected.1 To consider the 

importance of complementarities between goods and leisure it is use-
ful to note that for our cost function the compensated substitution 
effects between good i and, say, female leisure is given by 

C d C Uif if f f iu= +δ θ .
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Since  θ f , and   
_
 U   are both positive, as is  C iu  if female leisure is a normal 

good, a strongly negative estimate of  δ if   d f  indicates complementarity, 
while a positive  δ if   d f  indicates substitutability. Services and transport 
are strong substitutes for male leisure, whereas clothing, food, energy 
and our definition of durables tend to be complements to male lei-
sure.2 As might be expected these goods do not necessarily have the 
same relationships with female leisure. Services tend to be comple-
mentary to female leisure, clothing is a substitute and energy tends 
to be a complement. The presence of children in the household has 
a pronounced effect on female labor supply, since  γ a  is highly signifi-
cant and large, the birth of a first child reducing the time available for 
female work by nearly 14 hours per week.  γ b  is significantly negative 
indicating economies of scale in the care of children.

The estimates of the parameters of the rationed model are presented 
in Table 3.2. Again the Wald tests indicate the rejection of separability 
which implies that even if labor income is given it is not sufficient to 
let leisure time effect commodity demands simply through the income 
term. The estimate of the labor time available for females, T−d ̅ f , has in-
creased over the unrationed estimate such that now all females in the 

Table 3.1. Parameter Estimates of the Unrationed Leisure-Goods Modela

Commodity 
group

γi (1 − θm − θf)bi dmδmi δfi σfi/σf

Food 4.8198 0.0613 −0.7809 −1.1603 0.0484
(0.9261) (0.0401) (1.2011) (1.7758) (0.0458)

Energy 0.9261 0.0021 −0.6302 1.4301 0.0251
(0.2311) (0.0148) (0.7491) (0.7654) (0.0182)

Clothing 0.9721 0.0813 −0.9496 2.5208 −0.0201
(0.3628) (0.0357) (1.1666) (1.0566) (0.0408)

Durables 1.3857 0.0628 −2.8993 −0.8381 0.0817
(0.6243) (0.0312) (1.0681) (1.2879) (0.0357)

Transport 2.0103 0.0621 2.6688 1.3184 0.0853
(0.7285) (0.0373) (1.2011) (1.8795) (0.0542)

Services 2.6200 0.1465 2.5914 −4.9470 −0.0306
(1.0586) (0.0472) (1.2684) (2.1302) (0.0466)

T df f a− = = = =
36 585

2 4952

0 2212

0 0177

13 9176

2 9591
0

.

( . )

.

( . )

.

( . )
.θ γ α 99 19 16

47 6861

3 1185
1

0 4159

0 0586

3

2χ

θ θ γ

m

m f m bT d

=

− = − − = =
−

.

.

( . )

.

( . )

..

( . )

.

( . )
.^

1871

1 0407

0 1070

0 0465
22 132

2σ χf f= =

Note: aAsymptotic standard errors in parentheses. The critical χ0 01
2
.  value for 5 degrees of freedom 

is 15.09.
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sample work less than this maximum. The relationships between goods 
and female leisure remains unchanged, but transport now tends to be a 
complement to male leisure. The effect of children on female labor sup-
ply is now even more pronounced and economies of scale are greater.

Finally it is important to note that the unrationed and rationed 
models cannot be compared statistically since the two systems con-
tain different numbers of dependent variables and have quite differ-
ent stochastic specifications.3 Without further information on the 
degree of rationing in the sample (see, for example, Ham (1982)) it is 
difficult to test the rationing hypothesis. The most that can be said 
from a comparison of Table 3.2 with Table 3.1, is that there are no 
indications that rationing is not at work. More positive conclusions 
await improved data.

Since we are working with a single cross-section exhibiting no price 
variation, we are unable to identify the own price elasticities for goods. 
However, wages do vary across the sample and we are able to identify 
the labor supply elasticities and evaluate these at the average hours 
worked (39.6 per week for males, 20.2 for females). For the unrationed 
case these are given by

w

h

h

w

T d

h
j m fj

j

j

j

j j

j

∂

∂
=

− −
− =

( )( )
( , ),

1
1

θ

Table 3.2. Parameter Estimates of the Rationed Leisure-Goods Modela

Commodity 
group

γi (1 − ρ1)bi ρ2dmδmi d ̅
fδfi σfi/σf

Food 3.3696 0.1512 −0.1076 −0.1842 −0.0976
(0.6032) (0.0313) (0.0567) (0.4641) (0.0516)

Energy 0.7109 0.0150 −0.0233 0.8247 0.0148
(02.551) (0.0129) (0.0164) (0.6107) (0.0216)

Clothing 0.7777 0.1114 0.0137 1.3065 −0.2117
(0.6266) (0.0284) (0.0401) (0.6015) (0.0499)

Durables 1.4496 0.0976 −0.0263 −1.1148 0.0244
(0.4560) (0.0258) (0.0521) (0.2435) (0.0446)

Transport 2.0420 0.1821 −0.0800 0.9311 −0.0289
(0.9602) (0.0307) (0.0454) (1.5401) (0.0521)

Services 1.3911 0.2491 0.2195 −1.7633 −0.1265
(0.8649) (0.0366) (0.0852) (1.0613) (0.0620)

T df a− = − = =
40 8869

2 7300
1

0 8066

0 0410

20 7869

3 63081

.

( . )

.

( . )

.

( . )
ρ γ α ==

= =

0 9

18 65 21 012 2

.

. .χ χm f

Note: aAsymptotic standard errors in parentheses. The critical χ0 01
2
.  value for 5 degrees of freedom 

in 15.09.
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Table 3.3 presents these elasticities for no children, for one child 
aged 3 years, and for two children aged 3 and 6 years. Notice that for 
zero children the data here are consistent with much previous evi-
dence of backward bending male labor supply and forward sloping 
female labor supply. As we would intuitively expect the labor supply 
of a female with a small child becomes more inelastic as it becomes 
more difficult to substitute into market time. But with two children 
the income effect begins to dominate the substitution effect and the 
female labor supply elasticity becomes negative. Contrasting the ra-
tioned and unrationed elasticities we can see some evidence that, in 
the presence of constraints on male labor supply, female labor supply 
becomes more responsive to changes in the female wage.

3.4 Conclusions

This paper has attempted to analyze the interactions between house-
hold decisions over labor supplies and commodity demands in a utili-
ty maximizing framework. These decisions have been modelled under 
the assumptions that either male labor supply is freely chosen or the 
observed male hours of work are exogenously determined so effec-
tively imposing a ration on the household. We demonstrated the im-
portance of the separability assumption in this framework and tested 
the restrictions implied by separability using data from the UK Family 
Expenditure Survey. Under both the unrationed and rationed assump-
tions these restrictions were rejected.

The incorporation of female labor supply into the analysis required 
that we face the important problem of non-participation. For estima-
tion purposes we selected a sample of households with participating 

and for the rationed model, the female labor supply elasticity is given by

w

h

h

w

T d

h
f

f

f

f

f

f

∂

∂
=

− −
−

( )( )
.

1
11ρ

Table 3.3. Labor Supply Elasticities

No. of children Unrationed Rationed

Male −0.2863
2 0.4274 0.6489

Female 1 0.1074 0.0889
0 −0.1926 −0.3010
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females only and then corrected for the resulting selectivity bias. We 
found evidence of strong household composition effects on female 
labor supply entering both through necessary female leisure time and 
through necessary commodity expenditures. These effects would typ-
ically result in higher (lower) levels of participation for females with 
older (younger) children compared with a household with no chil-
dren. We also found evidence of economies of scale in the rearing of 
children.

The results of this work suggest a number of interesting avenues for 
further research. The implications of rejecting separability for optimal 
taxation theory are clear, but the computation of an optimal taxation 
system requires estimates of all the parameters of the model which 
needs data from at least two cross sections for identification. Sec-
ondly we have shown that rationing may be important for household 
decision-making through its income effects, and, given the rejection 
of separability, through its effects on marginal propensities to consume. 
Our empirical work has been only suggestive and further information 
on labor supply constraints will facilitate the pooling of our rationed 
and unrationed models. In principle, for example, our methods could 
be used to analyze involuntary unemployment along the lines pur-
sued by Ashenfelter (1980) using times series data. Finally, we noted 
the importance of household size and composition for expenditure 
and leisure decisions. It would be particularly useful to attempt to in-
corporate composition and size effects into a life cycle model since, if 
intertemporal separability is not true, our estimates may be picking up 
life cycle phenomena. Moreover, we have assumed that children are 
exogenous and we may have overestimated the ‘cost’ of children to 
the extent that fertility decisions are part of a life cycle plan.
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4

A Life-Cycle Consistent Empirical Model 
of Family Labor Supply Using  
Cross-Section Data

Richard Blundell and Ian Walker

4.1 Introduction

Although the empirical study of labor supply has generally been cast 
in a static framework, a number of important results have recently 
been obtained within an explicitly intertemporal decision-making 
model (see, for example, Heckman 1974b; Ghez and Becker 1975; Smith 
1977; Heckman and MaCurdy 1980, MaCurdy 1981; 1983; Browning, 
Deaton and Irish 1985 and Ham 1986). However, underlying each of 
these studies are implicit restrictions on within period preferences, 
which are usually associated with the empirical approach adopted 
rather than with the life cycle theory itself. For example, the empirical 
framework chosen by Heckman and MaCurdy (1980) and MaCurdy 
(1981) imposes within period additivity which clearly implies strong 
restrictions on behaviour (see Deaton 1974). In view of the variety of 
labor supply behavior observed in micro-data it is particularly impor-
tant to allow a flexible representation of preferences as simple labor 

The original version of this chapter was published as: Blundell, R./Walker, I. (1986). A Life-Cycle 
Consistent Empirical Model of Family Labour Supply Using Cross-Section Data, in: Review of Eco-
nomic Studies, 53(4): 539–58. © 1986 by Oxford University Press. This paper estimates a utility 
maximising model of the joint determination of male and female labor supplies using a sample 
of married couples from the UK Family Expenditure Survey. The emphasis is on the estimation 
of within period preferences that are consistent with intertemporal two-stage budgeting under 
uncertainty. However, the approach we adopt provides an alternative method of estimating certain 
aspects of life-cycle behaviour to the fixed effects λ-constant approach of Heckman and MaCurdy 
(1980), MaCurdy (1981) and Browning, Deaton and Irish (1985). Moreover, it relaxes some of the 
underlying restrictions that are implicit in these λ-constant models under uncertainty.
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supply models often impose quite implausible restrictions on within 
period behaviour (see Stern 1986).

Through the combination of intertemporal two stage budgeting and 
a dual representation of within period preferences, we generate a family 
labor supply model which is consistent with the life cycle theory and 
nevertheless relaxes a number of the important underlying restrictions 
on within period preferences inherent in previous empirical models. 
Using a single cross-section of data we can only retrieve intertemporal 
elasticities with the addition of some identifying assumptions on inter-
temporal preferences (see MaCurdy 1983), but these assumptions are 
common to a number of the models referred to above. Moreover, our 
estimates of within period preferences are invariant to such assump-
tions. In an intertemporal context the static specification, which has 
current labor supplies determined by the current marginal real wages 
and the current level of unearned income, is incorrect unless asset lev-
els are planned or constrained to stay constant throughout the life 
cycle. Current labor supply will depend not only on current assets and 
current real wages, but also on all future real wages. Thus the measure-
ment of unearned income, which is a problem for the static model, 
does not arise directly in the intertemporal model. What is a problem, 
however, is the definition of a life cycle consistent model in a form 
suitable for econometric estimation using available data. The source of 
this problem is that the whole life cycle of real wages and their expec-
tations is not available.

Ghez and Becker (1975) and Smith (1977) attempt to overcome the 
missing data problem by constructing synthetic cohorts using esti-
mated life cycle wage profiles from cross-section data on individuals 
of different ages. The synthetic cohorts are assumed to depict the life 
cycle of a representative individual. The major difficulty with this ap-
proach is that it tends to suffer from cohort bias and hence confounds 
cohort effects with true life cycle effects. Many of the problems asso-
ciated with the use of synthetic cohorts can be overcome by exploit-
ing the repeated observations available in panel data, together with 
the important theoretical insights of Heckman (1974a), Heckman and 
MaCurdy (1980) and MaCurdy (1981). They show that under certain 
assumptions the individual’s marginal utility of money (or λ) is, after 
suitable discounting, constant over the life cycle, and that labor sup-
ply functions which condition on λ provide a suitable framework for 
both interpretation and estimation of life cycle behavior. The wage 
derivatives of such functions, for example, pick out exactly the re-
sponses to anticipated wage changes. Although unobservable, λ can be 
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eliminated in estimation with panel data using the repeated observa-
tions available on each individual.

In all these models preferences are assumed intertemporally sepa-
rable, so that individual decision-making can be viewed as a two-stage 
budgeting process, which makes the intuition behind the λ-constant 
approach clear. In the first stage the household allocates full life cycle 
wealth across the lifetime so as to equalise the marginal utility of (suit-
ably discounted) money in all periods of the life cycle. At the second 
stage, the current period’s allocation of full income out of life cycle 
wealth is distributed between consumption and non-market time de-
pending on the level of the current real wages – the influence of all 
past and expected future variables is captured by the level of λ deter-
mined at the first stage.

This approach has been further developed by Browning, Deaton and 
Irish (1985) who consider the theoretical background to this λ-constant 
specification by relating it to the derivatives of the profit function rep-
resentation of household preferences described in Gorman (1976). The 
attractions of their study are the generation of functional forms that 
break the within period additivity of the Heckman-MaCurdy specifi-
cation and the use of pseudo panel data constructed from age cohort 
means across successive random cross-sections. This procedure avoids 
the cohort bias inherent in synthetic cohorts and has an advantage 
over true panel data to the extent that pseudo panels do not suffer 
attrition. However, averaging across cohorts inevitably reduces the un-
derlying variation in dependent and explanatory variables as well as 
causing some difficulty in appropriately capturing the participation 
decision, especially important in the labor supply of married women 
which is a vital element of our family labor supply model.

As a vehicle for interpreting life cycle labor supply behavior the 
λ constant (or Frisch) framework is clearly very appealing. However 
in the estimation of life cycle decisions under uncertainty or with 
replanning ln λ follows a random walk and is eliminated from the 
labor supply equation by first differencing. The way in which λ is al-
lowed to enter the labor supply equation is consequently restricted. 
As a result not only are limitations imposed on the form of within 
period preferences, but also on the form of the “cardinalization” of 
utility. Indeed the estimates of within period preferences from the 
first differenced model will not be invariant to the form of the cho-
sen cardinalization. Furthermore all current explanatory variables 
not fully anticipated become correlated with the stochastic error term 
and some instrumental variable procedure is required for estimation. 
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Despite the relaxation of the within period additivity restriction of 
the Heckman-MaCurdy specification that is achieved in Browning, 
Deaton and Irish (1985) there remains some strong restrictions on 
within period preferences.

These points are developed in Section 2 along with an alternative 
approach which uses a flexible model imposing few restrictions on 
preferences and yet is consistent with the same underlying life cy-
cle optimizing model described above. The specification is generated 
from a dual representation of within period preferences allowing a 
general structure for wage and demographic variables. Household 
 labor supplies that condition on the current period allocation out of 
life cycle wealth, rather than on the marginal utility of money, are 
derived. Given the intertemporal separability assumptions this turns 
out to be a natural conditioning variable under two-stage budgeting 
and can easily be seen to capture all future anticipations and past de-
cisions just as λ does in the λ-constant specification.

A similar approach is adopted by Altonji (1986) in his study of male 
labor supply where current food consumption is used to replace the 
unobservable marginal utility of money. Food expenditure then ef-
fectively summarizes all future anticipations. MaCurdy (1983), using 
an additive specification for within period preferences, exploits ex-
penditure in the DIME panel data to estimate a male marginal rate of 
substitution function which is consistent with life cycle planning. In 
our study we use the consumption expenditure data available in the 
UK Family Expenditure Survey.

In Section 4.3 the precise specification of our empirical application 
is described with particular attention to female participation, demo-
graphic variation and cohort effects. In Section 4.4 we consider the 
appropriate econometric estimation strategy and the results of apply-
ing it to a sample of married couples from the 1980 UK Family Expen-
diture Survey.

4.2  Two-Stage Budgeting and λ-constant 
Frisch Demands

A principal objective of this section is to compare the various alter-
native empirical parameterizations of the life cycle decision making 
model and point to their implicit assumptions. In order to do so we 
employ a common optimising framework. Initially we shall assume 
that households have perfect foresight and choose current labor sup-
plies and commodity demands so as to maximize discounted lifetime 
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utility subject to budget, time and asset accumulation constraints. Fol-
lowing previous empirical studies in this area (see for example Heck-
man and MaCurdy 1980 and Browning, Deaton and Irish 1985) we 
shall also assume intertemporal additive separability of life cycle util-
ity. Although additivity is not necessary for the application of two 
stage budgeting, it is invaluable when we come to relax the perfect 
foresight assumption. Separability of current from future decisions, 
on the other hand, is crucial throughout, enabling the influence of all 
past decisions over labor supply and commodity consumption to be 
summarized through the current level of assets.

Defining  x s  to be the choice vector in period s, containing female 
and male non-market time ( l fs ,  l ms ) and commodity consumption  q s , 
lifetime utility viewed from period t is written as the following dis-
counted sum of concave and twice differentiable period by period util-
ity indices  U s ( x s ),

 V U xs t
s

s

s t

L

t = −
=∑ δ ( )  (1)

where L is the lifetime horizon and δ represents a subjective time dis-
count factor. The direct dependence of period by period utility on “s” 
reflects the influence of predetermined taste shifter variables, such as 
family size and composition variables, on life cycle preferences.

Corresponding to  x s  there is a price vector containing female wage  
(w fs ) , male wage ( w ms ) and a commodity price index (  p qs ) which define 
a within period budget identity

 p x ys s s=  (2)

where full income  y s  has the form

 y w T w Ts js f ms m s= + + µ  (3)

with  T f  and  T m  as the total hours of market and nonmarket time avail-
able for women and men respectively. The variable  µ s  is a measure 
of end of period s net dissaving and provides the crucial connection 
between current decisions and those in other periods. This point is 
easily seen by defining  A s−1  to be the level of assets at end of period 
s−1 which earn interest at a rate  r s  paid at end of period s and writing

 µs s s sr A A= −−1 ∆  (4)

where ∆ A s  is the additional asset allocation to period s. A negative value 
for ∆ A s , for example, reflects a movement of income out of period s and 
only for the case where ∆ A s  = 0 is the usual unearned income measure 
appropriate. This observation provides the important distinction be-
tween “static” and “dynamic” models under intertemporal separability. 



A Life-Cycle Consistent Empirical Model of Family Labor Supply

90

Dictionary: NOSD

OUP CORRECTED PROOF – FINAL, 02/23/2016, SPi

Clearly, where ∆ A s  ≠ 0 the use of unearned income in the within pe-
riod budget constraint is incorrect and can lead to a misinterpretation 
of within period behaviour (see MaCurdy 1985).

The two constraints (2) and (4) are usefully combined into a lifetime 
wealth constraint 

 p̂ x Ws s

s t

L

t⋅ =
=∑  (5)

where p̂  s  =  ρ s  p s  and  ρ s  is the following market discount factor

ρ ρs
s s t

sr r r
s t s t=

+ + +
> = =

− +

1
1 1 1

1
1 1( )( )( )

.for all and for all

Similarly total life cycle wealth at end of period t,  W t  is given by1

 W r A yt t t s t

L

s
= + +− =∑( ) .1 1

  (6)

In addition to (5) there are inequality constraints on time: the upper 
bound of  T f  on  l fs  merits particular attention as a binding constraint in 
any period reflects female nonparticipation in market work.

The form of (1) and (5) is ideal for the application of two stage bud-
geting results (see Blackorby, Primont and Russell (1978), or Gorman 
1968) where at a first stage y, is chosen so as to equalize the marginal 
utility of money in each period and at the second stage  x t  is chosen 
conditional on  y t . These second stage demands can then be compared 
directly with the corresponding λ-constant Frisch demands of Heck-
man and MaCurdy (1980) and Browning, Deaton and Irish (1985) 
which condition on the marginal utility of money  λ t  rather than on  y t . 
Although each is simply a reparameterization of the same underlying 
optimizing model described above, their corresponding empirical rep-
resentations will be shown to differ in important ways especially when 
the perfect foresight assumption is relaxed.

Under two-stage budgeting the allocation of  y t  is given by

 y p p p Wt t
t t L

t= ( )+φ , , , ,ˆ ˆ1
  (7)

where  ϕ t  is homogeneous of degree zero in discounted prices p̂   s  and 
wealth  W t . It is clear from (7) that  y t   summarizes the influence of all 
future economic and demographic variables on current period deci-
sions as well as the influence of past decisions through  A t−1  in  W t  . The 
second stage allocation then determines within period demands ac-
cording to

 x g p yt
t t

t= ( , )  (8)

where  g t  is a vector of demand equations homogeneous of degree zero 
in the price vector  p t  and the conditioning variable  y t .
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The forms of (7) and (8) are only correct if there are no binding 
constraints on  x t  in period t. Should, for example, the upper bound on 
female time bite, the form of  g t  will generally change. This switch in 
preferences has been considered in Blundell and Walker (1983) and will 
be discussed further in Section 4.3 below. It is sufficient to note that 
the effect of this corner in the budget constraint is precisely the same 
as that observed in the standard static female participation model so 
long as the conditioning variables  y t  is correctly measured irrespective 
of the regime. Binding constraints on  x s  where s > t will simply alter 
the form of (7) and will have no direct impact on (8). In each of these 
cases the measurement of  y t  is crucial and where consumption data is 
available this can be achieved through the within period budget con-
straint without direct knowledge of the form of (7). Since the emphasis 
here is on estimating within period preferences and as we are able 
to measure  y t  directly, the precise form that (7) takes across regimes 
is unimportant. Moreover, we shall see that under certain conditions 
intertemporal substitution elasticities can be recovered without know-
ing the future variables in (7).

As an alternative parameterization consider the familiar first order 
conditions (see Heckman and MaCurdy 1980) for the maximization 
of (1) subject to (5)

 
∂
∂

=
U
x

pt
t t

tλ ,  (9)

and

 λ
δ

λs
s

sr
s t L+

+

=
+

=1
1

1
1( )

, , , .  (10)

The relationship (10) between the marginal utility of money in each 
period provides the link between the current and other period deci-
sions analogous to (7). The variable  λ t  acts as a summary of between 
period allocations and is a suitable conditioning variable for λ-constant 
demands which can be viewed as a rearrangement of (9) generating

 x f pt t t
t

= ( , ),λ  (11)

which are homogeneous of degree zero in  p t  and  λ t .2 The general prop-
erties of demand equations (11) are described in detail in Browning, 
Deaton and Irish (1985) and clearly provide a useful interpretation of 
life cycle behavior. For example, the wage elasticities identify the ef-
fect of (fully anticipated) movements along the household’s lifetime 
wage profile. The drawback of working with (11) directly is that  λ t , 
is unobservable and therefore information in (10) has to be exploited 
for empirical implementation. Once perfect foresight is relaxed this 
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approach can generate implicit restrictions on the type of within pe-
riod preferences that are permitted.

To illustrate these various points and to motivate our own empirical 
illustration consider representing within period preferences by the fol-
lowing general Gorman Polar Form indirect utility function

 V F y
a p
b pt t t
t

t

t
t

= −










( )
( ( )

 (12)

where  F t  is some concave transformation and the functions  a t ( p t ) and  
b t ( p t ) are linear homogeneous functions of  p t . Assuming there are no 
binding constraints the allocation of life cycle wealth described by (7) 
may now be written as

 y a p b p b p b p W pt
t

t
t t

t
t

t
L

L
t s

s

s t

L
= + −

 +
+

=∑( ) ( ), ( ), , ( ), ( )θ 1
1ˆ ˆ ˆ
 a 

  (13)

where  a s (  p s ) and  b s (  p s ) act as price aggregators for across period allo-
cations. From the application of Roy’s identity to (12) within period 
demands will have the form

 x a p
b p
b p

y a p i f m qit it
t it

t

t
t t t

t= + −  =( )
( )
( )

( ) , , ,  (14)

where  a it  and  b it  are the derivatives of  a t  and  b t . The particular forms 
of  a t (  p t  ) and  b t (  p t  ) will be given in the next section where empha-
sis is placed on their flexibility and the way in which they depend 
on demographic variables. However, it is worth pointing out that by 
choosing  a t (  p t  ) to contain linear wage terms the  T f  and  T m  parameters 
can be subsumed into estimated parameters of the labor supply equa-
tions avoiding the need to choose them arbitrarily. While estimates of 
the parameters of (14) are independent of the choice of  F t  in (12), in 
order to generate the corresponding λ-constant demands a particular 
cardinalization must be chosen. For example if  F t  is chosen to be log 
linear and independent of t the marginal utility of income from (12) 
is simply

 λt
t t

ty a p
=

−
1

( )
,  (15)

and the λ-constant demands corresponding to (14) take the form3

 x a p
b p
b pit it

t it
t

t
t

t

= +( )
( )
( )

.
1
λ

 (16)

Thus all λ-constant elasticities can be retrieved from the estimation 
of (14) given the choice of  F t . Clearly as  λ t  is unobservable, (16) cannot 
be estimated directly but if panel data were available then  λ t , could 

a ps
s

s t

L
( � )

=∑
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be written in terms of  λ 0  from (10) which becomes a fixed effect for 
each household over the panel. Where panel data are not available 
but consumption data are, the alternative parameterization (14) be-
comes invaluable. Indeed, when perfect foresight is relaxed the use of 
λ-constant demands for estimation can become quite restrictive.

The introduction of replanning or uncertainty leaves the  y t -con-
ditional model almost unchanged since all uncertainty is captured 
through  y t  in (14). For any choice of  F t  the λ-constant wage elasticities, 
now reflecting fully anticipated movements along the wage profile, 
can be derived from (16). However, the evolution of  λ s  in (10) is re-
placed by the following stochastic specification which ensures that  λ s  
is positive for all s,

 λ
δ

λ εs
s

s sr+
+

+=
+

+1
1

1

1
1

1
( )

( )  (17)

where  ε s+1  reflects all unanticipated “news” gathered in period s + 1 
which, if exploited rationally, satisfies the condition4

 Es s( ) .ε + =1 0  (18)

Rewriting (2.17) as

 ln ln ln
( )

λ λ
δ

ξs s
s

sr+
+

+− =
+









 +1

1
1

1
1

 (19)

allows  λ s  to be differenced out of λ-constant demands provided they are 
written linear in the logarithm of  λ t . Alternatively the left-hand side of 
(19) may be expressed as the marginal rate of intertemporal substitu-
tion as in Hansen and Singleton (1982). A general form for  λ t  could be 
derived from (12) and estimation using (19) could proceed by general-
izing the approach of MaCurdy (1983). However, in order to generate 
the more popular linear differenced models restrictions have to be 
imposed on the form of  F t  and the form of within period preferences.

Working with direct within period utility, the λ-constant linear dif-
ferenced model requires that within period preferences be explicitly ad-
ditive (see Heckman and MaCurdy 1980; MaCurdy 1981). Browning, 
Deaton and Irish (1985), on the other hand, working with indirect 
preferences (12) generates a λ-constant linear differenced model that 
allows within period additivity to be relaxed. However the price aggre-
gator,  b t ( p t ) is required to be Leontief restricting substitution possibili-
ties for those with a high  y t  −  a t ( p t ), and once again the form of  F t  is cho-
sen prior to estimation. In these λ-constant models  ξ t+1  becomes part 
of the disturbance term in the differenced demand equations so that 
all anticipated components of price, wage and demographic variables 
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dated t + 1 become correlated within the disturbances and suitable 
instruments for consistent estimation are required.

The alternative  y t -conditional parameterization adopted here, over-
comes a number of these problems since within period separability 
can be relaxed quite generally. Moreover, in our random effects mod-
els, specified in Section 4, there is no theoretical implication that any 
of the explanatory variables, in particular  y t , be correlated with the 
disturbances. Indeed, even though  y t   is a choice variable, it may be rea-
sonable to assume that disturbances on (8), (relating to choices within 
a period) are independent of those on (7) (relating to allocations across 
time), although clearly it would be desirable to test this assumption. 
The problem with developing such a test, as the discussion following 
(7) and (8) indicates, is that the form for  y t  in (7) not only depends 
on future unobservable variables but also switches in the presence of 
binding current or future period constraints. From (15) it can be seen 
that the form of  λ t  switches in a similar manner. Since the decision 
not to participate in the labor market can be represented by a binding 
constraint on available time, the form of  y t  in (17) will exhibit an en-
dogenous switching reduced form. Although some progress has been 
made in testing the independence assumption in the standard limited 
dependent variable model (see Smith and Blundell 1983), the switch-
ing reduced form further complicates both testing this hypothesis and 
estimation under dependence.

4.3  An Empirical Specification of Family Labor Supplies

For the empirical work presented here it is most convenient to work 
with the household’s cost function which can be derived for our speci-
fication of preferences by inverting the indirect utility function (12). 
Dropping the time subscripts and ignoring for the moment the taste 
shifter variables, this is given by

 C w W p U a w w p b w w p G Uf m q f m q f m q( , , , ) ( , , ) ( , , ) ( ),= +  (20)

where U =  F −1 V, G(0) = 0 and C( ) = y at the optimum.
For interior solutions, where both partners choose positive hours of 

work the cost function is of the above form with the usual properties 
(see Deaton and Muellbauer 1980). The wage derivatives of (20) yield 
Marshallian male and female labor supply equations on substituting 
the indirect utility function for U. However, should the female not 
participate in the current period then the household is at a corner 
solution with  l f  =  T f  and the cost function takes on its “rationed” form. 



A Life-Cycle Consistent Empirical Model of Family Labor Supply

95

Dictionary: NOSD

OUP CORRECTED PROOF – FINAL, 02/23/2016, SPi

Following the literature on household decision-making under ration-
ing (see, for example, Latham 1980; Neary and Roberts 1980 and Dea-
ton and Muellbauer 1981) the relationship between the rationed and 
unrationed cost functions is given by

 C w w p T U C w w p U w w TR
f m q f f m q f f f( , , , , ) ( , , , ) ( )* * *= + −  (21)

where C( ) is (20) evaluated at the female reservation wage  w f * at which 
the female would just choose to work. In Blundell and Walker (1983) 
we demonstrated that only when current female time is separable from 
other current choice variables is it the case that the functional form of 
the cost function does not change when a corner solution is attained. 
In the absence of within period separability, the cost function switch-
es to its rationed form when nonparticipation occurs, even when the 
time path of  w f  has been perfectly anticipated. Since the cost function 
switches at a corner solution, so too will the form of the male labor 
supply equation. That is, the derivatives of (21) with respect to  w m  gen-
erates a male labor supply equation subject to the constraint that  h f  = 0 
which is different from that obtained from the derivative of (20) for  
 h f  > 0. However, under both behavioral regimes the use of the condi-
tioning variable y to produce labor supply equations that are consis-
tent with life cycle optimization remains legitimate. Thus the model is 
effectively one of switching regimes where female labor supply, itself 
an endogenous variable, acts as an indicator variable determining the 
sample separation.

A similar problem arises in Hausman and Ruud (1984) in the context 
of male and female labor supply with nonparticipation, and in Blundell 
and Walker (1982), in the context of labor supply and commodity ex-
penditures. In Blundell and Walker (1982), rationing on male labor 
supply is analyzed and the problem is simplified by using a preference 
specification that allows the virtual or reservation wage to be solved 
explicitly. In Hausman and Ruud (1984) rationing takes the form of 
female nonparticipation and the preference specification is such that 
the reservation wage,  w f *, is defined implicitly by a quadratic equation 
which permits a relatively simple solution. Here rationing also occurs 
through nonparticipation but the preference specification is such that 
the reservation wage is defined by an implicit equation. However, our 
estimation technique is to select a sample of households for which  
h f  > 0 and use only the unrationed cost function to represent prefer-
ences. The resulting sample selection bias is then overcome through 
the appropriate sample likelihood outlined in Section 4.4. This avoids 
the need to estimate a matched pair of rationed and unrationed male 
labor supply equations and yet still identifies all the parameters of the 
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model. It also has the advantage that it does not invoke in estimation 
the assumption that nonparticipation occurs purely because the (pre-
dicted) wage is less than the reservation wage. The form of the cost 
function (20) used here corresponds to a flexible version of Gorman 
Polar Form preferences (see Blackorby, Boyce and Russell 1978) where 
quasi-homotheticity is imposed but not within period separability. The 
specification of a( w f ,  w m ,  p q ), the cost of living at U = 0, is chosen to be 
second-order flexible but also allows for the possibility of fixed coef-
ficients or zero substitution, and takes the generalized Leontief form

a w w p w w p w w

w p
f m ff f mm m qq q fm f m

fq f q

( , , ) ( )

( )

/

/

= + + +
+ +
γ γ γ γ

γ
2

2 2

1 2

1 2 γγ mq m qw p( ) ./1 2

In contrast, the form of b( w f ,  w m ,  p q ) is chosen to be second order 
flexible nesting the substitution possibilities of the Cobb-Douglas 
case, and has the following Translog form
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where  β f  +  β m  +  β q   = 1. The γ and β coefficients are preference parameters, 
some or all of which may depend on taste shifter variables. The forms 
for a( ) and b( ) are such that the resulting y-conditional demand sys-
tem nests the familiar Linear Expenditure System (by setting  γ ij  for i ≠ j 
and all  β ij  to zero), yet retains its convenient linearity in transformed 
variables. Written as labor supply equations, the system has the form
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Since µ is directly observable through the budget identity (22) can 
be estimated. Moreover estimation of (22) can proceed without mak-
ing any assumptions about the values of  T f  and  T m . Indeed if values 
for  T f  and  T m  are assumed, the estimated preference parameters will be 
independent of those assumptions.

Following the procedure in Section 4.2 the λ-constant labor supply 
functions corresponding to (16) are given by 
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Under the particular choice of F in (12) the elasticities of the 
λ-constant functions are those with respect to evolutionary wage 
change over the life cycle and are of the form
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These correspond to male and female labor supply intertemporal 
substitution elasticities which theory dictates should be positive. The 
parameters required for the computation of (24) can be obtained from 
the estimation of (22), the Marshallian labor supply equations.

The deterministic specification of (22) is completed by allowing 
for the effects of taste shifter variables. The fact that our cross sec-
tion consists of individuals of different ages suggests that some allow-
ance should be made for different cohorts. That is, for instance, older 
women in the sample may have different leisure preferences simply 
because they were brought up at a time when female participation was 
less common than during the formative years of younger women in 
the sample. This suggests that  β f  should be allowed to vary with female 
age, A. The role of dependent children is inevitably more complicated. 
The age of dependent children is likely to be extremely important as 
well as the number of children. Moreover it seems likely that there 
may be some economies of scale involved especially in their effect on 
the allocation of female time. With these aspects in mind, and with a 
view to economizing on parameters while attempting to capture the 
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wide variety of behavior in the data we allow  β f  to depend linearly on 
A,  A 2 , and dummy variables indicating the presence of the youngest 
child in each of three age groups; 0 to 4, 5 to 10, and 11 to 18. Thus 
we have

β β β β β β βf f f f f f
A

f
AAD D D A A= + ′ ′ + ′′ ′′ + ′′ ′′ − + −0 240 40′ ′ ( ) ( )

where D' = 1 if n', the number of children in the youngest group, is 
positive, D" = 1 if n''> 0 and n' = 0, D''' = 1 if n''' > 0 and n'' = n' = 0. Such 
a specification ought to allow us to separate the cohort effect of female 
age from the effect of children on the marginal value of time. The role 
of the taste shifter variables in the γ parameters is given by
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Such a specification allows for the possibility of economies of scale 
on male and female time but not directly on consumption. Further 
details of this demographic specification can be found in Blundell and 
Walker (1984).

4.4 Estimation, Data and Results

4.4.1 A Maximum Likelihood Estimator

For estimation purposes, a sample of families with working wives was 
selected and additive disturbances (random effects) assumed for the 
earnings and expenditure equations derived in Section 4.3. As these 
disturbances will very likely be heteroskedastic with a variance related 
to the overall level of income in the household, each equation was 
deflated by full income so that the dependent variables become bud-
get shares. As is usual in demand analysis the system of estimating 
equations is overdetermined and all information on preferences can 
be recovered after the arbitrary deletion of one equation. However, 
the selection rule for households invalidates the use of seemingly un-
related estimation procedures since such estimators would suffer from 
selectivity bias as described in Heckman (1979). Indeed, the adding-up 
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condition implies that selectivity bias will affect equations other than 
the female time equation over which the selection takes place (see 
Blundell and Walker 1983).

Estimation methods that correctly account for selectivity fall into 
two categories. The first are the two-stage methods of Heckman (1979), 
Lee, Madalla and Trost (1980) and Hanoch (1980). These are inefficient 
in comparison with full maximum likelihood procedures and require 
reasonably complicated algebraic manipulation to derive asymptotic 
covariances. Given that our system contains only two equations (af-
ter deletion), full maximum likelihood estimation which comprises 
the second group of estimators is feasible. The form of the likelihood 
for truncated samples is described in Hausman and Wise (1977), and 
Wales and Woodland (1980). It is a mixture of density and distribution 
functions with similar properties to the Tobit likelihood described in 
Tobin (1958) and Amemiya (1973).

If we let ϕ > ( u fh ,  u mh ) represent the joint density of the disturbances 
on the female time and male time equations in share form, then the 
likelihood for a sample of H households is given by:

 φ( , ) / ( )u u l Tfh mhh

H

fh f=∏ <
1

Pr  (25)

where Pr( l fh  < T) is the probability that household h is selected. To 
maximise the log of (25) a nonlinear iterative technique is required: 
the method adopted here is a version of the quasi-Newton algorithm, 
E04JBF from the NAG Fortran Library, described in Gill and Murray 
(1972). As the truncated likelihood (25) cannot be made globally con-
cave, particular care was taken to ensure that a global maximum was 
attained in all cases.

4.4.2 Data

In order to implement the specification outlined in Section 4.3 we 
require a source of data that contains hours worked, wages and either 
consumption expenditure directly or saving so as to construct con-
sumption expenditure via the budget and asset accumulation con-
straints. Such information is available from the UK Family Expendi-
ture Surveys and here we use a subset from the 1980 FES. The subset 
was chosen so that all households consisted of two married working 
employees (FES code A201 = 1) with the head of household either a 
manual worker (code A210=6, 7 and 8), a shop assistant (A210 = 5) or a 
clerical worker (A210 = 4). The resulting sample contained 1378 house-
holds giving a female participation rate of around 64%. The hourly 
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gross wages, assumed exogenous, for both husband and wife were 
constructed as the gross earnings to hours ratio where the “normal” 
definitions of these variables were used in an attempt to minimise 
the measurement error problem.5 The method used to calculate the 
households’ marginal (aftertax) hourly wage rates is briefly described 
in the Data Appendix along with summary statistics for each variable 
in the sample.

4.4.3 Empirical Results

The parameter estimates, their standard errors and corresponding log 
likelihood values for two models of particular interest are presented 
in Tables 4.1a and 4.1b. Model 1(a) refers to the preferred specifica-
tion chosen by the usual asymptotic likelihood ratio criterion from 
among those that adopt a Cobb-Douglas form for the price index  
b( w f ,  w m , p) while Model 1(b) is the preferred specification from among 
those that adopt a Translog form. From the log likelihood values it is 
clear that Model 1(b) is the overall preferred specification. However, 
it is clear from both specifications that certain behavioral features of 
the household allocation of time and goods are robust to the change 
in specification.

Table 4.1. a) Model Estimates with b(p) Cobb-Douglas

Female time Male time Goods expenditure

βi
0

0.122 (0.021) 0.089 (0.008) 0.789 (0.021)
′βi 0.191 (0.039) 0 −0.191 (0.039)′′βi 0.160 (0.037) 0 −0.160 (0.037)
′′′βi 0 0 0

βi
A 0.00067 (0.001) 0 −0.0067 (0.001)

βi
AA 0.0001 (0.0001) 0 −0.0001 (0.0001)

βfi 0 0 0
61.52 (1.472) 0 −8.48 (1.894)

γ ij
0

49.47 (0.249) 0
50.64 (2.489)

9.70 (1.400) 0 3.25 (1.964)
′γ ij 0 0

7.77 (2.974)
4.59 (2.480) 0 8.15 (2.747)

′′γ ij 0 0
1.62 (1.783)

8.73 (1.701) 0 0.72 (1.663)
′′′γ ij 0 0

11.84 (1.546)
0.0028 (0.0001) 0.0003 (0.00006) −0.0025 (0.0001)

σ ij 0.0015 (0.00006) −0.0012 (0.00009)
0.0037 (0.0001)
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Turning first to the β coefficients which determine the marginal 
values of time and goods we found that the  β m  coefficients are not 
 significantly sensitive to composition and cohort changes and are 
therefore restricted to zero in these preferred specifications. Thus, the 
strong positive effects of the presence of pre-school and junior school 
children in the household on the marginal value of female time is 
reflected in the marginal value of goods expenditure. Similarly, the 
strong, almost linear, positive effect of female age on the marginal val-
ue of female time is reflected in its negative effect on the marginal value 
of goods. Thus, a 60-year old female will have a marginal value of time  
of approximately 0.26 in excess of that for an otherwise identical  
20-year old; a difference which we interpret as a reflection of the change 
in tastes across cohorts but could also be attributed to vintage effects. 
Strong cohort effects on female labor supply are no surprise and have 
been reported elsewhere; for example in Greenhalgh (1977). In Table 
4.1b the index b( w f ,  w m ,  p q ) takes the Translog form and the coefficient 
of 0.249 is that on ln( w f  / w ̅f) so as to maintain the comparability of the 
β coefficients. This coefficient implies a large wage impact on the mar-
ginal value of time; for example, a wage of 10% above the mean would 

b) Model Estimates with b(p) Translog

Female time Male time Goods expenditure

βi
0 0.144 (0.022) 0.089 (0.009) 0.767 (0.022)
′βi 0.198 (0.039) 0 −0.198 (0.039)
′′βi 0.162 (0.038) 0 −0.162 (0.038)
′′′βi 0 0 0

βi
A 0.0064 (0.001) 0 −0.0064 (0.001)

βi
AA 0.001 (0.0001) 0 −0.0001 (0.0001)

βfi 0.249 (0.031) 0 −0.249 (0.031)
52.03 (2.477) 0 2.33 (2.641)

γ ij
0

49.47 (0.247) 0
41.25 (5.092)

13.10 (3.519) 0 2.88 (4.296)′γ ij
0 0

12.02 (6.540)
6.88 (2.630) 0 3.67 (2.542)

′′γ ij 0 0
0.52 (2.445)

7.62 (2.645) 0 0.93 (2.383)
′′′γ ij 0 0

11.90 (2.319)
0.0026 (0.0001) 0.0003 (0.00006) −0.0023 (0.0001)

σ ij 0.0015 (0.00006) −0.0012 (0.00009)
0.0035 (0.0002)
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add almost 0.1 to the marginal value of time. The most important dif-
ferences between the two specifications lies in the contrasting ways in 
which the female real wage enters the equations. In Table 4.1b with 
the Translog specification,  w f  enters via both the a( w f ,  w m ,  p q ) and b( w f ,   
w m  ,  p q ) functions, while in Table 4.1a  w f  enters only via the a( w f ,  w m  ,  p q ) 
function. Both specifications imply that preferences between goods 
and female time are non-separable. Notice that the inclusion of ln( w f ) 
in the marginal budget shares of Table 4.1b appears to be strongly sig-
nificant while the  γ fq

0   parameter is small and insignificant. Thus, the 
Translog specification rejects separability through the significance of  
(ln  w f  /   w  ̅ ) 2  in b( w f ,  w m ,  p q ) while the Cobb-Douglas specification rejects 
separability through the significance of  w f  in ∂a( w f ,  w m ,  p q )/ ∂p q . Since 
the inclusion of ln( w f ) in the consumption function turns  γ fq

0  from 
being significantly negative to insignificantly different from zero the 
diagonal elements  γ ff

0 and  γ qq
0  are correspondingly smaller.

The specification of the male equation is, in both tables, such that 
male time is additively separable from goods and female time so that 
this is essentially a Linear Expenditure System form. Thus, the inter-
pretation of  γ mm  0   is the usual one of subsistence leisure time. Since there 
is little variation in male labor supply to be explained such a simple 
specification does not seem inappropriate.

Analogous to the Linear Expenditure System we can evaluate sub-
sistence quantities. Each row or column of the  γ 0  matrix can, after 
suitable weighting, be summed to give the predicted expenditure on 
female time, male time and goods evaluated at U = 0 for households 
with no children. Thus, using Table 4.1a and mean wages, a two adult 
household subsistence female time is 54.2 hours ( T f  = 90), subsistence 
male time is 49.5 hours ( T m  = 90) and subsistence goods expenditure 
is £40.80. 

Male labor supply is restricted to be independent of the presence 
and number of children except to the extent that they affect super-
numary income, y – a( w f ,  w m ,  p q ). The effect of children on subsistence 
costs is allowed through the γ', γ'', and γ''' matrices which show that 
the number of children have a large effect on ‘necessary’ expendi-
ture and that the presence of children has a large effect on ‘necessary’ 
female time. These have an unambiguously positive effect on male 
hours of work indirectly through increasing a( w h ,  w m ,  p q ). However, the 
effects of children are more complicated in the consumption and fe-
male time functions. The positive effect of the increase in subsistence 
goods expenditure on female labor supply tends to be offset by nega-
tive effects of the increase in subsistence female time. The net effect 
is likely to be negative for a young child and positive for an old child, 
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and the negative effect of a young child is reinforced by its large effect 
on the marginal value of female time.

Finally, Tables 4.1a and 4.1b include the estimated variance-covariance 
matrices. Both sets of covariances indicate that given the underly-
ing distributional assumption the selection bias in the female equa-
tion significantly affects the male and goods equations. Although 
these models were selected on the basis of the standard likelihood 
ratio criterion after appropriately adjusting for selectivity, the statisti-
cal properties of our estimated parameters depend critically on the 
appropriateness of the stochastic assumptions in our random effects 
specification. In particular, the joint normality of the error distribu-
tion across the equation system and the independence of explanatory 
variables with these errors. Thus an important area for future research 
is the development of reliable diagnostics for these assumptions in 
systems of this type.

Turning to the underlying properties of the models it is clear that 
the interactions in the models are complicated and since the elastici-
ties are sensitive to the points at which they are evaluated we have 
selected a number of subsamples from the full sample (the means of 
the subsamples data are presented in Table 4.2a). The subsamples were 
selected in an attempt to represent a typical life cycle by selecting suc-
cessively older women with a time path of fertility involving two chil-
dren born five years apart, the first in her mid-twenties. The children 
grow older and eventually leave the household when the mother is in 
her early fifties. Since the households conforming to the snapshots of 
such a life cycle profile were selected from the single cross section the 
subsamples inevitably confound life cycle and cohort effects; and since 
many households do not conform to such a profile the subsamples 
do not exhaust the complete sample used in estimation. Nevertheless, 
this procedure is useful to check the predictive performance of the 
estimated equations and to examine the sensitivity of elasticities. In 
Table 4.2b the predicted hours of males and females are both corrected 
for the selectivity bias in the female equation, the predicted consump-
tion figures are derived from the budget constraint. All predictions 
were obtained by calculating them for each relevant data point and 
taking the mean, rather than calculating them for the mean of the rel-
evant subsamples. In general both sets of estimates tend to underpre-
dict hours and hence underpredict consumption also. For the mean 
of the whole sample the error is greatest for female hours, but this is 
not surprising given the larger variation compared with male hours 
and consumption. Since there are relatively large changes in µ and  w m  
as well as female age across the subsamples it is difficult to conclude 
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from the relative sizes of the errors that the model is misspecified in 
any particular systematic way, and the fact that our predictions are 
at most 8% low is reassuring. The male equation does not seem to 
track the variation in actual hours particularly well but this is not too 
important given the limited variation in the data. The consumption 
equation seems to capture the subsample data reasonably well except  
that it doesn’t entirely capture the large increases for groups 4 and 5. 
Table 4.2b also presents labor supply and expenditure elasticities for 
the various samples using both specifications. The elasticities were 
calculated by computing the elasticities at each relevant data point 
and taking means. The full income elasticities confirm previous work 
and show that male time is a normal good, and female time more 
strongly so except where the female is young and without children, 
when the two elasticities take broadly similar magnitudes. The com-
pensated own price/wage elasticities take the appropriate sign when 
averaged over the whole sample but occasionally contradict economic 
theory when averaged over the subsamples. The compensated cross 
elasticities are negative except for  e fq  which change sign across subsam-
ples for both sets of parameter estimates. Thus male and female time 
are complements while female time and consumption as one would 
expect are often substitutes. Such a pattern of substitution could not 
arise for normal goods if separability were a maintained hypothesis. 
Through the Slutsky equation we can retrieve the uncompensated elas-
ticities which hold  µ t  constant. The female labor supply elasticity is 
generally positive for both specifications.

Given a particular choice of the cardinalization, F, in the indirect 
utility function (12) we can recover λ-constant intertemporal substitu-
tion elasticities from the estimated y-conditional equations. For ex-
ample, choosing F to be log linear generates the elasticities in Table 
4.2b. Under the assumptions of a perfect credit market and rational 
expectations the λ-constant labor supply elasticities are required to be 
positive and the λ-constant consumption elasticity is required to be 
negative. Unlike intertemporal elasticities derived in the λ-constant 
approach of Heckman and MaCurdy (1980) and MaCurdy (1981) our 
specification allows intertemporal substitution effects to be data de-
pendent. The variations in the data across the subsamples results in 
quite large variations in the elasticities. Again, the female own inter-
temporal elasticity violates economic theory for some subsamples, but 
otherwise the elasticities take the appropriate sign.

Finally, in Table 4.3 we provide the comparative statics of a large 
change in net dissaving on the behavior of six hypothetical households. 

A Life-Cycle Consistent Empirical Model of Family Labor Supply
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One interpretation of the table is the effects of a decrease in unearned 
income of £50 in the static model – that is, the model with perfect 
credit rationing. In this case the behavioral changes given by the pre-
dicted hours, consumption, and female participation  ̂     ϕ f   are the result 
of pure income effects. The life cycle model offers two alternative 
interpretations. Low net saving in Table 4.3a may arise from either 
high initial assets or in anticipation of high future wage growth. Thus, 
under the life cycle interpretation the households in Table 4.3a are 
currently identical to the corresponding households in Table 4.3b but 
differ in respect to either their pasts or their anticipated futures. In 
the first case the behavioral responses are the result of pure property 
income effects. In the second case, where the households in Table 4.3a 
anticipate high future wages relative to the current wage and those in 
Table 4.3b anticipate low future wages, the behavioral effects are the 
result of both intertemporal substitution and wealth effects. Under 
additive intertemporal separability such substitution effects are pro-
portional to income effects.

Table 4.3. Model Simulation for Hypothetical Households
a) wf = £1.00, wm = £2.00, μ = −£10.00

Age Composition Selectivity adjusted 
 predictions

n' n'' n''' ^ hf
^ hm

^ q β ̂f β ̂q y − a ̂ ᵩ ^
f

25 0 0 0 34.2 37.6 99.17 0.05 0.87 65.85 0.99
25 1 0 0 16.3 38.3 79.70 0.24 0.68 31.88 0.80
30 1 1 0 16.2 38.4 79.63 0.26 0.66 30.26 0.79
35 0 1 1 19.4 38.6 84.58 0.25 0.66 31.49 0.88
40 0 0 1 23.7 38.3 89.33 0.12 0.79 43.83 0.95
50 0 0 0 25.1 37.4 89.04 0.20 0.71 65.85 0.96

b) wf = £1.00, wm = £2.00, μ = −£60.00

Age Composition Selectivity adjusted 
 predictions

n' n'' n''' ^ hf
^ hm

^ q β ̂f β ̂q y − a ̂ ᵩ ^
f

25 0 0 0 36.3 39.8 55.88 0.05 0.87 15.85 1.00
25 1 0 0 23.8 41.3 45.95 0.24 0.68 −18.12 0.98
30 1 1 0 24.5 41.3 46.87 0.26 0.66 −19.74 0.99
35 0 1 1 29.0 41.3 51.55 0.25 0.66 −18.51 0.99
40 0 0 1 28.4 40.8 49.86 0.12 0.79 −6.17 0.99
50 0 0 0 33.8 39.8 53.45 0.20 0.71 15.86 1.00
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A Life-Cycle Consistent Empirical Model of Family Labor Supply

4.5 Summary and Conclusion

This paper presents estimates of a model of family labor supply which 
allows for quite general effects of relative wages and demographic vari-
ables on within period behaviour and yet is consistent with life cycle 
optimising behavior under intertemporal separability and uncertainty. 
Furthermore, providing some identifying assumptions are made on 
the cardinalization of utility, certain useful intertemporal substitution 
elasticities can be retrieved. These identifying assumptions turn out 
to be no more restrictive than those imposed in many of the popular 
λ-constant life cycle labor supply models. Moreover, our model relaxes 
a number of the underlying restrictions on within period preferences 
implicit in the empirical formulation of these alternative specifications 
and our estimates of within period preference parameters are invariant 
to the chosen cardinalization. Indeed, one of the motivations for this 
study was to highlight the importance of allowing for general substitu-
tion and demographic effects in the within period allocation of time 
and goods. These effects were found to be critically important in the 
analysis of family labor supply presented here.

For our empirical application we chose a large sample of working 
couples from the 1980 UK Family Expenditure Survey. The advantage 
of this survey is that it not only has reliable earnings and hours data 
but also collects information on commodity expenditures which, fol-
lowing the important work of MaCurdy (1983; 1985), allow the unob-
servable marginal utility of wealth in the λ-constant formulation to be 
replaced by an observable full-income variable. It is this replacement 
that permits the relaxation of the implicit restrictions on within period 
preferences underlying the empirical formulations of the λ-constant 
model. The estimated models confirm the need for a flexible represen-
tation of preferences over time and goods. As one would expect, the 
hours of work of women in the sample appear to be much more re-
sponsive to changes in marginal wage and income variables than is the 
case for men. Simple models such as the Linear Expenditure System, 
which implies linear earnings equations, are easily rejected by the data 
as are models that restrict the interaction of demographic and eco-
nomic variables. The resulting estimates for our preferred models were 
found to track the large variety of observed behaviour across different 
subsamples relatively well, and the estimated elasticities were generally 
found to be consistent with economic theory.
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Data Appendix

Gross wages were calculated from the ratio of normal earnings (A080) 
to normal hours (A220). The amount of taxable income was deduced 
from: the date of interview (since tax allowances varied across the 
year), interest payments on mortgages (code 130 or 150), life insurance 
premium (codes 196 and 199) and superannuation (pension) contri-
butions (code 318). National insurance contributions were calculated 
from the date of interview and individual earnings. Entitlement to 
Family Income Supplement was calculated from the date of interview, 
the number of children and gross household income excluding child 
benefit. The appropriate marginal deduction rate was then applied to 
the gross hourly wage as described in Blundell et al. (1986). On the 
accuracy of the FES data on earnings and hours see Atkinson, Mickle-
wright and Stern (1981; 1982). On the overall degree of nonresponse, 
see Kemsley (1977). Total household expenditure is defined as expen-
diture on energy, food, clothing and footwear, services and other goods 
(the sum of codes 368P, 369P, 376P, 372P and 374P), which excludes 
housing, alcohol, tobacco, durables, transport and vehicles, and mis-
cellaneous. Finally, since the data are drawn from households surveyed 
throughout the year, expenditure and the marginal wages were adjust-
ed for inflation over the year using a price index constructed from the 
relevant components of the retail price index.

Mean Standard 
deviation

Female leisure share Sf 0.328 0.102
Male leisure share Sm 0.397 0.098
Female hours of work per week hf 26.64 11.575
Male hours of work per week hm 39.79 4.771
Female net marginal wage (£) wf 1.384 0.791
Male net marginal wage (£) wm 2.081 0.853
Energy expenditure (£/week) 6.51 6.44
Food expenditure (£/week) 29.55 11.22
Clothing and footwear expenditure (£/week) 11.73 14.25
Services expenditure (£/week) 14.58 32.10
Other goods expenditure (£/week) 10.61 10.15
Number of children, 0–4 n' 0.182 0.461
Number of children, 5–10 n'' 0.463 0.737
Number of children, 11–18 n''' 0.458 0.779
Female age A 37.11 10.48
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5

Unemployment and Female Labor 
Supply

Richard Blundell, John Ham and Costas Meghir

In the basic empirical model of female labor supply (see Heckman 
1974; Hausman 1981; Layard, Barton and Zabalza 1980, for example) 
any woman reporting zero hours of work is assumed not to want to 
work. Labor supply parameters are estimated from a likelihood func-
tion where the probability of an individual recording zero hours is 
equivalent to the probability of her not having positive desired hours 
of work. All non-participants in this ‘Tobit’ model are assumed not to 
want work.

The assumptions of the Tobit model stand in sharp contrast to those 
made in calculating the labor force statistics. In particular, those re-
porting zero hours of work but seeking work are considered to be labor 
market participants, and a measure of the unemployment rate is often 
formed from data on such individuals. Our purpose in this paper is to 
modify the standard model of female labor supply to allow for unem-
ployed workers who want to work at their perceived market wage but 
cannot find a job.

We believe this extension to the standard labor supply model is impor-
tant for two reasons. First, it provides a more realistic model of the labor 
market. Second, in the presence of unemployed workers, the standard 
Tobit model produces inconsistent estimates of labor supply parameters, 
since these individuals are mis-specified as non- participants. Thus our 

The original version of this chapter was published as: Blundell, R./Ham, J./Meghir, C. (1987). 
Unemployment and Female Labour Supply, in: The Economic Journal, 97(388a): 44–64. © 1987 
by the Royal Economic Society. We should like to thank George Jakubson, Ian Walker and a refer-
ee for helpful comments. Javad Emami provided excellent research assistance. Finance for this re-
search was provided by the ESRC under project B0023 2060. All errors remain our responsibility.
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work is a natural complement and extension of previous work on un-
employment and labor supply, which has focused on prime aged males 
(e.g. Ham 1982; 1986) or utilized aggregate data (e.g. Ashenfelter 1980).

In any labor supply study, assumptions concerning functional form 
and the distribution of unobservables play a critical role. In this paper, 
we are careful to specify a general functional form for preferences and 
to employ diagnostic tests for distributional assumptions. We do this 
to minimize the possibility that differences between our model and 
the standard model represent mis-specification in the standard model 
unrelated to unemployment.

We should note that the fixed cost literature developed by Cogan 
(1981) and Hausman (1980) provides an alternative mechanism for 
relaxing the Tobit model. Thus both the model presented here and 
the fixed cost model provide an explanation for the results reported 
in Mroz (1987), who finds that the Tobit model is rejected in favour of 
a model with an unrestricted specification for the participation deci-
sion.1 In principle, fixed costs can be incorporated into the unemploy-
ment model estimated in this paper. This would provide an extremely 
useful extension for future work. However, combining fixed costs and 
unemployment in one model is a difficult task, and here we concen-
trate solely on the unemployment issue.

Allowing for unemployment provides a natural mechanism for the 
introduction of demand side variables which vary across time and 
 regions.2 Moreover, the use of such demand side variables generates 
a fairly direct link between observables and the economic model; 
this link appears much closer than that between the theory and the 
variables that we usually have to proxy fixed costs. Finally, the in-
troduction of unemployment into our labor supply model offers the 
potential to increase considerably the stability of our estimates across 
different years of data, since the demand variables provide a natural 
means of controlling for a changing economic environment.

Our application is to a sample of women in the UK Family Expen-
diture Survey. This survey has the distinct advantage of allowing 
 regional and time variation in the date of interview. It also has been 
subjected to a number of favorable reliability checks (Atkinson, Mick-
lewright and Stern 1982).

The paper proceeds as follows. In Section 5.1 we review the standard 
Tobit model of labor supply and participation. In Section 5.2 we gen-
eralize the Tobit model to allow for unemployment. Section 5.3 con-
tains our empirical results. We find that the Tobit model is decisively 
rejected by the data. In Section 5.4 we conclude the paper and discuss 
topics for further research.
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5.1 The Standard Labor Supply Model 

In this subsection we briefly review the standard labor supply model 
where an individual ‘i’ is assumed to be able to work as many hours as 
is desired at her market wage  w i . Given other income  y i , demographic 
characteristics  d i  and unobservable characteristics  u i , desired hours of 
work are described by some function

 h g w y d ui i i i i= +( , , ; )b  (1)

derived from the first order conditions for utility maximization. In 
(1) β represents the vector of unknown preference parameters and  u i  
represents unobservable taste variation.

In this model anyone with positive desired labor supply works. It is im-
portant for the analysis that follows to note that conditional on the wage 
there are no ‘demand side’ variables entering the hours or participation 
decision. Hence the probability of observing zero hours of work is

 
Pr h h

F
i i

i

( ) ( )

.

£ = - ³
= -

0 1 0

1

Pr 
 (1a)

In order to define (1) and (1a), one needs to choose an explicit form 
for  h i  and a distribution for  u i . It is quite common (see Heckman 1974; 
Hausman 1980, for example) to adopt the following normal linear 
specification

 h x w ui i i i= + +b b1 2  (2)

where  u i  ~ N(0,  σ 2 ) and  x i  = (1,  y i ,  d i )'. Although convenient for estima-
tion purposes, the linear model rules out some quite plausible types 
of labor supply responses (see Stern 1986). In particular, the linear 
model excludes the joint occurrence of forward sloping and backward 
bending labor supply behavior. In our empirical work we utilize a 
more general specification which is consistent with life cycle utility 
maximization and which allows for considerably greater flexibility in 
substitution behavior.

Given a general functional form for g(·) in (1), and making a normal-
ity assumption on  u i , the probability of observing a woman not work-
ing in this model is simply
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 (3)

where F(·) is the cumulative normal distribution function. We show 
below that our choice of preference structure and the random taste 
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interpretation of  u i  implies a particular form of heteroscedasticity in  
σ i . In what follows below we shall simply write the probability of an 
individual not wanting to work as

 Pr( ) ( , ; , ),h F w xi i i i£ = -0 1 b s  (4)

where F(·) will depend on the particular functional form chosen for g(·).
When  w i  is known for all individuals, or when the decision to work 

is made on the basis of an expected wage which can be predicted per-
fectly, the likelihood for a random sample is described by the standard 
Tobit model. Identifying the workers by ‘+’ and the non-participants 
by ‘0’, the Tobit likelihood is

 L f h w x F w xi i i i
R

i i i1 0 1= + -P P( | , ; , ). [ ( , , , )],b s b s  (5)

where f( ) is the normal density for  u i . 
Consider, as an alternative, the case where individuals recording 

zero hours of work know their market wage but the analyst does not. 
The parameters of a wage equation are now required to specify the 
sample likelihood. Assume that the wage equation takes the form

 log( ) . ,w r ri i i= +d  (6)

where  r i  represents a vector of individual characteristics, 0 represents 
the corresponding unknown parameters and  T i  ~ N(0,  σ 2 ). For simplicity 
we assume  T i  to be independent of  u i . The likelihood function is now

 
L f h w x q w r

F x r
i i i i i i

R
i i i

1

0 1

* ( | , ; , ) . ( | ; , )

[ ( , , , ,

= +
´ -
P
P

b s d s
d s s

t

t ))],
 (7)

where q(·) is the density of  w i  and  F R (·) is the cumulative distribution 
function of the reduced form equation for  h i  given  x i  and  r i . In the 
linear labor supply model with a linear wage equation  F R (·) represents 
the cumulative normal distribution of  u i  +  β 2  τ i , and (7) involves ex-
plicit restrictions between the parameters of f(·), q(·) and  F R (·). For the 
non-linear labor supply function, such as that considered here, im-
posing such cross equation restrictions is, as a practical matter, com-
putationally infeasible. Thus in our empirical work we maximize the 
likelihood (5) using predicted wages for the non-workers from a wage 
equation based on (6).

5.2 Unemployed Workers

In Section 5.1 we made the standard labor supply assumption that an 
individual can find employment at her market wage with certainty. 
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In this section we relax this assumption and consider the case where 
some individuals who want to work at their market wage do not find 
employment. We introduce an index function, depending on a vari-
ety of macroeconomic and microeconomic factors  z i , that determines 
whether an individual who wishes to work is in employment. If

 E z vi i i= + >q . 0  (8)

the individual would obtain employment whereas if

 E z vi i i= + £q . 0  (8')

she would not. The probability of finding employment is then simply

 P z v z v zE
i i i i i( ; ) ( . ) ( . )q q q= > - = <Pr Pr  (9)

assuming  v i  is drawn from a symmetric distribution with mean zero. 
Since the time at which individuals are interviewed varies (by year or 
month), elements of  z i  representing demand factors in the economy 
also will vary over time.

It is worth noting that  P E (·) is a reduced form equation and does not 
represent explicitly a layoff rate or a rate of job arrivals. To see this, con-
sider a simple example of an individual who leaves school at the end 
of period t − 2. Assume that a represents the probability of receiving an 
acceptable job offer in a given period, that y represents the probability 
of being laid off from a job in a given period and that if the individual 
is laid off in a period she must stay unemployed for at least that period. 
Then there are two ways in which this person can be employed at the 
end of period t. The first possibility occurs if she finds a job in period  
t − 1 and is not laid off in period t. This event has probability α(1 − γ). 
The second possibility occurs if she does not find a job in period t − 1 
but does find one in period t. This event has probability (1 − α)α. (This 
assumes that you cannot be laid off in the same period that you ac-
cept a job.) Then in period t the probability  P E  equals α(1 − y) + (1 − α)α 
which is a combination of both the lay-off and job arrival rates.

In the presence of unemployment, two groups of individuals will 
record zero hours of work. The first group consists of those who do 
not want to work at their market wage. The second group consists of 
those who want to work but remain unemployed. The first event has 
probability (1 −  F i ) while the second event has probability (1 −  P i 

E ) F i . 
The probability of an individual reporting zero hours is then given by

 ( ) ( ) .1 1 1- + - = -F P F P Fi i
E

i i
E

i  (10)

In writing down this probability we have assumed a normal dis-
tribution for  v i  and  u i  and independence between their distributions. 
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However, in our empirical application we test this assumption as well 
as the other assumptions that affect the consistency of our results. The 
likelihood for a random sample is the following generalization of the 
Tobit model

 L P f P Fi
E

i i
E

i2 0 1= + -P P. ( ).  (11)

This model relates directly to Cragg’s Double-Hurdle model (Cragg 
1971) and has been considered by Atkinson, Gomulka and Stern (1984) 
and by Deaton and Irish (1984) in the context of modelling individual 
household commodity expenditures.

When  L 2  is the correct model specification, the standard Tobit 
model  L 1  attributes the wrong probability to unemployed and work-
ing women. This will generate inconsistent labor supply parameters. 
Moreover, by modelling  P   i  

E  it is possible to introduce aggregate and 
local demand factors directly into the labor market model. The impact 
of these factors over time and regions provides us with potentially 
useful information on the degree to which zero hours of work reflect 
unemployment as opposed to desired non-participation. It is interest-
ing to note that under independence of  v i  and  u i  the truncated model 
(Blundell and Walker 1986; Meghir 1985; Blundell and Meghir 1986), 
which considers positive hours of work only, provides consistent esti-
mates of the labor supply parameters whether  L 1  or  L 2  is the appropri-
ate likelihood for the full sample.

It is useful to contrast the probability defined in (10) with that in a 
standard probit equation for participation, and in particular the influ-
ence of demand variables in the respective probabilities. The probit 
equation implicit in (11) takes the form

 L P F P F P Pp i
E

i i
E

i i i= + - = + -P P P P0 01 1( ) ( )* *  (12)

where  P i * =  P   i  
E  F i  = Pr( h i  > 0). Demand variables will affect  P i * directly 

through  P  i  
E , and indirectly through their effect on the wage rate. For 

example, a negative demand shock may reduce market wages and de-
crease the probability that a woman has positive desired hours. Sec-
ondly, it will reduce the probability that she finds a job. Thus dropping 
the subscript i, we know that
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,  (13)

where  x k  is a demand variable that influences labor supply only 
through the wage. A standard probit equation on participation which 
includes demand variables captures both effects in (13) and does not 
allow one to separate these effects. Equations (11) and (12), because 
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they incorporate labor supply behavior conditional on market wages, 
allow one to estimate the two effects in (13) separately. Thus use of (11) 
allows one to assess the impact of demand variables on the probability 
of working, above and beyond that due to changing wages. Further, 
the presence of significant demand effects in  P E (·) is not (at least to a 
first approximation) compatible with using a fixed cost model to relax 
the Tobit specification since demand variables should enter P* in a 
fixed costs model only through the wage effect on labor supply.

5.3 Empirical Results

The empirical results presented here refer to a sample of 2011 married 
women from the 1981 UK Family Expenditure Survey. Precise details 
of the sample selection and information on each of the variables used 
are provided in the Data Appendix. The sample split is 1076 recording 
positive hours and 935 recording zero hours.

As noted above we believe that it is crucial to provide a general 
specification of preferences. Otherwise, one faces the problem that 
allowing for unemployment ‘makes a difference’ simply because the 
assumed hours equation is too restrictive. The overall specification of 
the hours of work equation is taken from Blundell and Meghir (1986). 
That study was concerned only with individuals currently in work and 
used the truncated model. The labor supply model is a generalization 
of the Linear Expenditure System that possesses a number of desirable 
features. In particular, it allows for quite general substitution effects 
and demographic interactions. The specification is derived from the 
following indirect utility function defined over wages (w), prices (p), 
other income (y) and is conditional on several demographic (and taste 
shifter) variables (d)

 V w p y d
y a w p d

b w p d
( , , ; )

( , ; )
( , ; )

.=
+

 (14)

Wage rates for participants refer to marginal rates after accounting 
for the impact of the tax and benefit system using the procedure de-
scribed in Blundell et al. (1986). Wage rates for nonparticipants are 
derived from the wage equation presented in Appendix A.3 The other 
income variable y is defined as the difference between expenditures 
and net earnings to ensure the life cycle consistency of the estimated 
labor supply model (see Blundell and Walker 1984). This variable may 
be negative or positive although y + a(·) is strictly positive for all indi-
viduals in our estimated model. Choosing the form for a(w, p; d) to be
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 a w p d d w d w p d pff fc cc( , ; ) ( ) ( ) ( )= - -a a a2 ½ ½  (15)

and by writing

 ln ( , ; ) ( ) ln [ ( )] lnb w p d d w d pf f= + -b b1  (16)

we ensure the zero homogeneity of V(·) in w, p and y. As economic the-
ory tells us very little about the way demographic characteristics affect 
preferences over paid work and consumption, we shall allow the param-
eters of V(·) to depend fairly generally on the demographic variables d.

Using Roy’s identity, the corresponding hours of work equation 
takes the form

 h d d p w d y a w p d wff fc f= - - +[ ]a a b( ) ( ) / ( ) ( , ; ) /½ ½  (17)

The specifications of a(w, p; d) and b(w, p; d) in (15) and (16) ensure a 
wide variety of shapes for this function. For example, when  α fc  is zero, 
preferences are represented by the popular Stone-Geary utility func-
tion and generate a linear earnings function corresponding to the Lin-
ear Expenditure System. The Stone-Geary model provides a useful il-
lustration of the restrictiveness of simple models of labor supply since 
the sign of the wage coefficient (somewhat crucial in policy analysis) is 
determined by the signs of (y −  α cc p) and  β f . If leisure is a normal good,  
β f  is positive, the labor supply curve is forward sloping everywhere for 
y >  α cc p and backward bending everywhere for y <  α cc p. Our more gen-
eral specification allows for both forward and backward bending labor 
supply to coexist independently of y. The flexibility of our general 
form is probably best illustrated through the wage derivative

 ¶
¶

= µ - + -
h
w

p w y p wfc f f cc

1
2

1 2
1
2

3
2 2( ) / ( ) / .b b a  (18)

In the additive Linear Expenditure System specification, the wage 
derivative consists only of the second term.

In order to allow a random preference interpretation to the stochas-
tic specification of the labor supply model derived in the previous sec-
tion, we introduce random variation in the  β f  parameter. This param-
eter represents the marginal budget share of non-market time or the 
marginal value of time. We assume that a normal distribution approxi-
mates unobservable taste variation; this assumption is tested below. In 
modelling unobservable random preference errors, we cannot simply 
add a homoscedastic error to (17), since the model will no longer inte-
grate back to the underlying indirect utility function. After suitable re-
arrangement, our labor supply function for individual i corresponding 
to (1) with random unobservable taste errors may be written
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 h d d p w d y a w p d wi ff i fc i i f i i i i i i i= - - -éë ùû +[ ]a a b m( ) ( ) / ( ) ( , ; ) / ,½ ½  (19)

where  µ i  ~ N(0,  σ 2 ). Hence  u i  in (1) takes the form  µ i  [  y i  + a(·) ] / w i .
It is important to subject the distributional assumptions on  µ i  (the 

labor supply disturbance) and  v i  (the disturbance on the employment 
equation) to diagnostic testing. Following Bera, Jarque and Lee (1984) 
and Blundell and Meghir (1986), we use the Pearson family to derive 
score tests against skewness and kurtosis. These are equivalent to the 
score tests using generalized residuals developed in Chesher and Irish 
(1984) and Gourieroux et al. (1984).4 A similar score test based on gen-
eralized residuals is used to test independence between  u i  and  v i .

As described above demographic characteristics are allowed to enter 
through both the α and β parameters. That is, we specify
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where   n 1  = number of children with 0 < age < 2,
  n 2  = number of children with 3 ≤ age < 10,
  n 3  = number of children with 11 ≤ age < 18,

and where  D i  are conditional dummies such that

 D 1  = 1 if  n 1  > 0, zero otherwise,
 D 2  = 1 if  n 2  > 0, and  n 1  = 0, zero otherwise,
 D 3  = 1 if  n 3  > 0, and  n 1  =  n 2  = 0, zero otherwise.

As described in the data appendix, age is the female age while educa-
tion is her age at the end of schooling. The conditional dummies  D 1 ,  D 2  
and  D 3  are used in some parts of the specification rather than the ac-
tual number of children to account for economies of scale in the time 
requirement of children.

Given the specification of the hours equation, we can turn to the es-
timation of the standard Tobit model  L 1  described in Section 5.1. This 
model does not allow for the possibility of unemployment and there-
fore does not require a specification for the employment probability 
index function  P E (·). Model  L 1  is simply based on the desired hours 
equation of (19) and the reservation wage condition. The wage equa-
tion is provided in Appendix A and the model estimates are  presented 
in Table 5.1.
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On the whole the α and β estimates appear quite plausible. The  β f  
parameters are generally well determined and show an expected (albeit 
quite large) increase in the value of female time with age and young 
children. However, turning to the diagnostic tests we see that normality 
is very strongly rejected through the skewness test. From the results in 
Blundell and Meghir (1986), it is interesting to note that skewness often 
picks up general model mis-specification. To provide an insight into 
which directions this standard labor supply model may be misleading 
we turn next to the general ‘unemployment’ specification based on (11).

The labor supply estimates in Table 5.2a refer to this more general 
unemployment or ‘Double-Hurdle’ model and stand in contrast to 
the simple Tobit model estimates. The estimates of the parameters of 
the employment probability index function  P E (·) are provided in Table 
5.2b. In specifying the arguments of this probability function we have 
tried to allow for both individual and demand side characteristics. 
Precise definitions of the variables are given in the Data Appendix.

Turning first to the parameters of this probability index in Table 
5.2b, we find a strong impact of the demand side characteristics direct-
ly related to the female both through the age specific unemployment 

Table 5.1. Parameter Estimatesa and Diagnostics for the Tobit Model  L 1 

a
ff

0 38.466 (2.878) b
f
AA ´100 0.046 (0.008)

a
ff

1 11.296 (13.978) b
f
1 0.544 (0.079)

a
ff

2 −4.929 (4.677) b
f
2 0.219 (0.044)

a
ff

3 −1.147 (3.997) b
f
3 0.086 (0.043)

a
fc

0 −8.909 (3.403) b
f

ed −0.014 (0.004)

a
fc

1 1.037 (11.821) bf
servs 0.093 (0.018)

a
fc

2 −6.803 (3.345) b
f

manu −0.025 (0.017)

a
fc

3 −2.720 (2.249) σ 0.274 (0.012)

a
cc

0 31.065 (3.134) Log L −5201.68

a
cc

1 −6.383 (10.218) Skewness (I)a 85.345

a
cc

2 2.199 (2.170) Kurtosis (I) 2.547

a
cc

3 10.017 (1.242) − −

bf

0 0.338 (0.0318) − −

b
f

A ´10 0.054 (0.0085) − −

Note:  a Standard errors in parentheses throughout the following Tables.
b Under the null hypothesis all test statistics are distributed as  χ 2  with degrees of freedom as 
indicated in parentheses.
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Table 5.2. a) Labor Supply Estimates and Diagnostics for Model  L 2 

a
ff

0 29.328 (2.104) b
f
AA ´100 0.013 (0.005)

a
ff

1 −20.112 (7.495) b
f
1 0.256 (0.067)

a
ff

2 −15.441 (4.677) b
f
2 0.095 (0.032)

a
ff

3 −2.838 (3.997) b
f
3 0.079 (0.033)

a
fc

0 −16.242 (3.403) b
f

ed −0.007 (0.003)

a
fc

1 −27.527 (11.821) bf
servs 0.082 (0.011)

a
fc

2 −16.591 (3.345) b
f

manu 0.059 (0.011)

a
fc

3 −6.342 (2.249) σ 0.156 (0.008)

a
cc

0 29.206 (3.134) Log L −4835.760

a
cc

1 26.630 (10.218) Skewness (I)a 5.267

a
cc

2 4.520 (2.170) Kurtosis (I) 9.192

a
cc

3 11.968 (1.242) − −

bf

0 0.161 (0.0318) Independence (I) 20.896

b
f

A ´10 0.025 (0.0085)

Intercept 3.3372 (0.8467)
Education (female) −0.0249 (0.0291
Age (female) −0.0319 (0.0068)
Regional unemployment −0.0132 (0.0249)
Unemployment by age (female) −0.0675 (0.0197)
Unemployment by industry (female) −0.3218 (0.0206)
Vacancy by region −0.0591 (0.1162)
Redundancy by region −0.0030 (0.0284)
Vacancy by industry (female) 0.9149 (0.0722)
Redundancy by industry (female) 0.0055 (0.0031)
D1 −1.5060 (0.1495)
D2 −0.5869 (0.1162)
London 0.2241 (0.2450)
Other south 0.1050 (0.1673)
Manual worker (female) −0.5466 (0.1467)
Services industry (female) −5.2387 (0.3856)
Unemployment by industry (male) 0.0217 (0.0090)
Manual worker (male) −0.0932 (0.1099)
Services industry (male) 0.1461 (0.1240)
Skewness (i) 41.086
Kuirtosis (I) 14.479

b) Estimated Parameters of the Employment Probability Index 
for Model  L 2 
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rate, the industry specific unemployment rate and the industry specif-
ic vacancy rate. Among those non-participants that record an industry 
(the majority of these also report that they are actively seeking work) 
the vacancy rate is on average 20% lower and the redundancy rate is 
50% higher than that for participants. Interestingly, there is also a sig-
nificant direct effect of young children ( D 1  and  D 2 ) possibly reflecting 
the importance of fixed costs associated with child care (not observed 
in our data) or alternatively the impact of recently having been out of 
the labor market. Both age and the industry and occupation specific 
dummies are significant.5 The range of  P E (·) for non-working women in 
the sample is 0.031-0.993 with a mean and standard deviation of 0.313 
and 0.236 respectively while for workers the corresponding figures are 
0.003-0.999, 0.822 and 0.254 respectively. The standard ‘Tobit’ labor 
supply model assumes that this probability is identically unity for all 
individuals and on the basis of a likelihood ratio test (−2 log ( L 1 / L 2 ) = 
732.26) the Tobit model is strongly rejected. In Table 5.2c, a classifica-
tion of individuals according to whether their predicted probability 
is higher as a non-participant or participant points also to a superior 
performance from the Double-Hurdle model. In this classification an 
individual is predicted to work if  P i * from (12) exceeds 0.5. For the 
Tobit model this reduces to exceeding 0.5.

The impact of introducing this employment probability function 
on the determination of hours of work and desired participation is 
quite dramatic. Many of the labor supply parameters in Table 5.2a 
have changed significantly from those reported for the Tobit model in 
Table 5.1. The additivity assumption behind the LES preference specifi-
cation (measured by non-zero  β  f  

1  terms) is now more strongly rejected. 
Moreover, the impact of young children, although still very important 
on participation through a combination of effects on  F i  and  P i  

E , has 
reduced its impact through the  β  f  

1  term from the rather large figure 

c) Predictive Performance

(i) Tobit

Predicted

Actual

Non-workers Workers

Non-workers 601 210
Workers 335 866

(ii) Double-Hurdle

Non-workers 822 203
Workers 114 873
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in Table 5.1. The diagnostic tests now appear more reasonable - the 
skewness test statistic has fallen dramatically. The independence test 
on the stochastic processes determining the two hurdles is quite large 
and would suggest re-estimation under dependence.

Estimates for the Double-Hurdle under dependence are presented in 
Appendix B and display broadly similar properties to those in Table 
5.2. The likelihood ratio test and the Wald test for a zero correlation  
( p = 0) between the stochastic terms in the two hurdles takes the values 
20.14 and 22.79 respectively. As in the case of the score test this im-
plies a rejection of independence. If the two latent variables underly-
ing the Double-Hurdle model were both continuously observed then a 
non-zero correlation would only affect the efficiency of the estimates. 
However, in this model with the two hurdles jointly determining the 
observability of working hours, consistency will be affected. Despite 
this, it is apparent from Appendix B that the labor supply parameters 
change only marginally moreover, the significant parameters of the 
employment probability index remain of the same sign and display a 
similar pattern to those reported in Table 5.2b.6

In Table 5.3 we present a description of the distribution of the wage 
elasticities (for non-market time) over the whole sample in the esti-
mated Tobit and Double-Hurdle models from Tables 5.1 and 5.2a. Par-
ticipants are evaluated at their actual labor supply hours by including 
the estimated random preference error in the marginal value of time  
β f  For non-participants a random preference error is drawn from the 
appropriately truncated normal distribution.

Despite the fact that we use the same flexible preference structure in 
each case, the Double-Hurdle model displays considerably more back-
ward bending behaviour, denoted by a positive elasticity in Table 5.3. 
These results could have important implications for policy analysis in 

Table 5.3. Wage Elasticities (None Market Time)a

Participants Non-Participants

Tobit Double-Hurdle Tobit Double-Hurdle

Mean 0.040 0.087 −0.207 −0.095
S.D. 0.147 0.125 0.116 0.123
Minimum −1.299 −1.937 −0.671 −0.593
M25 −0.045 0.013 −0.270 −0.151
M50 0.40 0.096 −0.189 −0.095
M75 0.122 0.155 −0.128 −0.038
Maximum 1.254 0.541 0.180 1.460
Proportion positive 0.610 0.784 0.010 0.153

Note: a Mi is the ith percentile.
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general and in particular for the analysis of the incentive effects of 
reforms to the tax and benefit system. These differences occur because 
the Tobit model forces the reservation wage to exceed the market wage 
for all non-participants and misallocates the observations on non- 
participants.

We also can contrast the Tobit and Double-Hurdle models through 
the effect that demand side variables have on actual employment. 
While the Tobit model accounts for demand side effects only via their 
influence on the wage rate, in the Double-Hurdle model these variables 
also have a direct impact through the first hurdle employment prob-
ability index  P E . The effects may counteract or reinforce each other, 
and thus it is of some interest to consider the two effects explicitly and 
analyze their relative size and magnitude. Noting that log [pr(h > 0)] = 
log[ P E (·)] + log[F(·)] the elasticity of the positive hours probability with 
respect to some demand side variable  z k  can be conveniently decom-
posed as

 
¶ >

¶
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¶
¶

¶
¶

+
¶
¶

log ( )
log

log
log

log
log

log
log

,
pr h

z
F
w

w
z

p
zk k
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k

0
 (20)

where the first term on the right hand side is the elasticity of participa-
tion while the second term is the elasticity of the employment prob-
ability index. The Tobit model sets this second term to zero. Rewriting 
the labor supply model (1) as

 h g w y d y a wi i i i i i i= + + ×( , , ; ) [ ( )]/b m  (21)

allows the desired participation probability to be expressed as

 F w g w y d y ai i i i i( ) ( , , ; ) /[ ( )]× = < + ×{ }Pr m b  (22)

Consequently, the derivative of this participation probability is 
 given by

 
¶ × ¶ = × ¶ × ¶ + × - × + × ¶ × ¶-F w w g w g w g y a a wi i i i i i( ) / ( ) ( ) / ( ) ( )[ ( )] [ ( ) /f 1 ]]

[ ( )]

{ }
+ × -y ai

1
 (23)

Here ϕ(·) is the standard normal density function evaluated at the 
same point as F(·) and ∂g(·)/∂ w i  is defined by the labor supply derivative 
(18). From (23) it is clear that the sign of the first term on the right-
hand side of (20) is not necessarily positive for those with positive 
desired hours, giving rise to the possibility that the wage derivative of 
the participation probability is negative for some workers.7

In Tables 5.4a,b we present a description of the distribution of these 
elasticities over all participants and non-participants in our sample for 
two important demand side variables: female unemployment by age 
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a) Female Unemployment by Age

Participation pE Total

(i) Participants
Double−Hurdle
Mean −0.003 −0.148 −0.151
S.D. 0.039 0.247 0.252
M25 −0.001 −0.172 −0.175
M50 0.000 −0.047 −0.049
M75 0.000 −0.014 −0.016

Tobit
Mean −0.009 0 −0.009
S.D. 0.041 0 0.041
M25 −0.010 0 −0.010
M50 −0.001 0 −0.001
M75 0.000 0 0.000

(ii) Non Participants
Double-Hurdle
Mean −0.003 −0.680 −0.682
S.D. 0.007 0.508 0.508
M25 −0.004 −0.951 −0.951
M50 −0.001 −0.525 −0.530
M75 0.000 −0.291 −0.293

Tobit
Mean −0.037 0 −0.037
S.D. 0.041 0 0.041
M25 −0.052 0 −0.052
M50 −0.021 0 −0.021
M75 −0.008 0 −0.008

b) Female Unemployment by Industry

Participation pE Total

(i) Participants
Double-Hurdle
Mean −0.005 −0.985 −0.990
S.D. 0.071 2.084 2.087
M25 −0.003 −1.048 −1.043
M50 0.000 −0.220 −0.227
M75 0.000 −0.072 −0.075

Tobit
Mean −0.016 0 −0.016
S.D. 0.074 0 0.074
M25 −0.018 0 −0.013
M50 −0.001 0 −0.001
M75 0.000 0 0.000

Table 5.4. Employment Elasticities With Respect to 
 Demand Side Variables.

(continued )



Unemployment and Female Labor Supply

125

Dictionary: NOSD

OUP CORRECTED PROOF – FINAL, 02/23/2016, SPi

and female unemployment by industry. The effect of the demand side 
variables on the wage rate was obtained by a regression of the (gross) 
wage rate which controls only for the variables appearing in the em-
ployment probability index  P E . The column ‘participation’ refers to 
the first term on the right hand side of (20), the column  P E  refers to 
the second term on the right hand side of the column ‘Total’ to the 
left hand side of (20). In the Double-Hurdle model most of the impact 
of the demand side variables comes through their direct effect on the 
first hurdle probability  P E . The indirect effect which works through 
the wage rate is quite small. In contrast the Tobit model sets the di-
rect effect to zero and forces the demand variables to work entirely 
through the wage rate. For this reason the Tobit model gives a mislead-
ing picture of both the channels through which demand side vari-
ables affect the number of people in employment and the magnitude 
of these effects. The Double-Hurdle model allows us both to obtain a 
more accurate picture of the total effect of a change of a macro variable 
on the expected numbers of people in work as well as to decompose 
the effect into a direct one via the employment probability index and 
an indirect one via the wage in the labor supply function.

5.4 Conclusions

In this paper we discuss ways of extending the standard model of la-
bor supply and participation. In particular we introduce the possibil-
ity that zero hours of work represent unemployment and not simply 
non-participation. This was achieved by modelling the probability  

Participation pE Total

(ii) Non Participants
Double-Hurdle
Mean −0.007 −3.346 −3.853
S.D. 0.014 1.633 1.632

M25 −0.010 −5.227 −5.237
M50 −0.003 −3.654 −3.671
M75 0.000 −2.942 −2.951

Tobit
Mean −0.068 0 −0.063
S.D. 0.062 0 0.062
M25 −0.100 0 −0.100
M50 −0.050 0 −0.050
M75 −0.022 0 −0.022

Table 5.4. (b) (Continued)
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that a particular individual obtains a job at his/her perceived market  
wage. The resulting Double-Hurdle model offers a framework for study-
ing the effects of macroeconomic variables on labor force participa-
tion. Moreover, the model tests the traditional Tobit model and hence 
the hypothesis underlying the basic labor supply model can easily be 
tested using the likelihood ratio test.

We apply our proposed methodology to a sample of married wom-
en drawn from the UK Family Expenditure Survey of 1981. We find 
that demand variables have an important impact in the  P E  function, 
which in turn plays a role in determining the probability of working. 
Moreover, the Tobit model is strongly rejected using a likelihood  ratio 
test and the non-normality diagnostics for the labor supply model im-
prove considerably when this model is generalized.

Although the Double-Hurdle model presented here seems to offer 
an improved framework over the Tobit model for analyzing both par-
ticipation and hours of work, there is room for improvement in future 
research. Firstly, the model would benefit from qualitatively better in-
formation relating to demand side constraints. This is suggested by the 
relatively large normality statistic reported in Table 5.2 (b) that points 
to some remaining mis-specification. Secondly, in future, it would be 
fruitful to exploit the information separating the non-workers into 
job seekers and non-seekers and explicitly accounting for discouraged 
workers. Thirdly, our approach may offer a useful framework for ana-
lyzing the stability of the parameter estimates from several years of FES 
data. Finally, we could investigate the challenging problem of incorpo-
rating fixed costs and unemployment in a single model.

Data Appendix

The data were drawn from the Family Expenditure Survey 1981. The 
following sample selection was applied:

(a) Occupation: FES variable A2I0 with value 2, 3, 4, 5, 6, 7, 8.
(b) Age: women with 16 ≤ Age < 60 men with 16 ≤ Age < 65.
(c) Hours: female hours ≤ 80, male hours ≤ 80.
(d)  Two adult households with the two adults being a married 

 couple.

Sample Size:
Households with working women 1076 (A201 = 1).
Households with non-working women 935 (A201 = 2, 3, 4, 5, 7).
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Analysis for Households with Working Women

Variable Mean Standard 
deviation

Minimum Maximum

Female hours 25.961 11.835 1 80.00
Male hours  
Children

38.762 3.939 9.00 77.00

0–2 0.068 0.269 0 2
3–4 0.064 0.259 0 2
5–10 0.437 0.709 0 3
11+ 0.474 0.767 0 4
Female wage 1.363 1.206 0.012 10.817
Male wage 2.022 0.747 0.295 5.392
Expenditure 71.601 34.307 18.748 331.093
Other Income 39.292 34.682 −37.025 232.761
Female age 36.930 10.554 17.000 59.0
Education (female) 15.674 1.959 14.000 24.0

Note: Wages are in £/hour. This unit of measurement was used in  estimation. The low minimum wage 
reflects the impact of the tax and benefit system. Education: Female age at the end of education (FES 
Variable A010).

Age Number of children

0 1 2 3 4

0−2 1008 63 5 0 0
3−4 1011 61 4 0 0
5−10 735 219 114 8 0
11+ 728 205 125 17 1

Breakdown of Households by 
Numbers and Age of Children

Female hours
Children (age < 3) 1−10 11−20 21−30 31−40 41+
0 115 265 178 426 24
1 21 30 5 5 2
2 1 4 0 0 0

Female hours
Children (age 3−4) 1−10 11−20 21−30 31−40 41+
0 113 276 178 421 23
1 20 23 5 10 3
2 4 0 0 0 0

Female hours
Children (age 5−10) 1−10 11−20 21−30 31−40 41+
0 59 151 129 373 23
1 45 97 35 41 1
2 31 47 18 16 2
3 2 4 1 1 0

Female hours
Children (age > io) 1−10 11−20 21−30 31−40 41+
0 1001 116 114 327 20
1 20 86 39 57 3
2 14 41 28 40 2
3 1 6 2 7 1
4 1 0 0 0 0

Breakdown of Households by Number of Children and Female Hours
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Female Occupation

Occupation Frequency

Clerical & Professional 510
Shop Assistants 79
Skilled Manual 60
Semi-Skilled Manual 278
Unskilled Manual 149

Female Industry by 32 FES Sub Grouping

FES Code Frequency FES Code Frequency

1 6 17 5
2 3 18 27
3 37 19 9
4 2 20 16
5 13 21 10
6 5 22 1
7 13 23 41
8 3 24 179
9 24 25 84
11 20 26 245
12 9 27 18
13 14 28 170
14 2 30 33
15 32 31 5
16 7 32 40

Regional Breakdown

Region Frequency

Northern 67
Yorks 103
East Midlands 91
East Anglia 43
Greater London 115
South East 196
South West 61
Wales 48
West Midlands 117
North Western 130
Scotland 105

Unemployment and Female Labor Supply
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Analysis for Households with Non–working Wives (A201 = 2, 3, 4, 5, 7)

Variable Mean Standard 
deviation

Minimum Maximum

Male hours  
Children

35.906 14.065 0 80

0–2 0.475 0.635 0 4
3–4 0.251 0.465 0 2
5–10 0.525 0.786 0 4
11+ 0.344 0.711 0 4
Female wage 1.254 0.389 0.339 5.307
Male wage 2.227 1.040 0.149 6.294
Expenditure 65.398 36.175 14.817 390.631
Female age 34.667 10.853 16.0 59.0
Education 15.634 2.177 14.0 24.0

Breakdown of Households by Numbers and Age of Children

Number of children

Age 0 1 2 3 4

0–2 560 308 66 0 1
3–4 713 209 13 0 0
5–10 588 227 100 16 4
11 + 722 123 74 13 3

Regional Breakdown

Region Frequency

Northern 68
Yorks 105
East Midlands 75
East Anglia 42
Greater London 61
South East 163
South West 54
Wales 59
West Midlands 91
North West 99
Scotland 18

Unemployment and Female Labor Supply
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Unemployment and Female Labor Supply

Appendix A

Dependent Variable: Log (gross wage rate in tenth of pence/hour)

Variable Parameter S.E.

1. Intercept  
Children

5.271 0.903

2. (0–2) −0.182 0.132
3. (3–4) −0.101 0.077
4. (5–10) −0.069 0.026
5. (11+) −0.036 0.019
6. Regional unemploymenta 0.052 0.030
7. London 0.596 0.217
8. South East 0.485 0.241
9. Yorkshire 0.260 0.122

10. East Midlands 0.360 0.192
11. East Anglia 0.407 0.240
12. South West 0.340 0.180
13. Wales 0.008 0.052
14. West Midlands 0.184 0.86
15. North West  

Tenure
0.063 0.061

16. Dummy 1b −0.024 0.023
17. Dummy 2 −0.019 0.043

Male occupation
18. Dummy 1c −0.045 0.036
19. Dummy 2 −0.083 0.028
20. Dummy 3 −0.061 0.032
21. Male age 0.026 0.012
22. Male age squared −0.00028 0.0001
23. Male education 0.00074 0.0262
24. Male education squared −0.00023 0.0008
25. Female education −0.087 0.032
26. Female education squared −0.002 0.001
27. Female age −0.043 0.019
28. Female age squared  

Conditional child
0.00016 0.0002

29. Dummy 1d 0.064 0.151
30. Dummy 2 −0.109 0.099
31. Dummy 3 −0.037 0.049
32. Dummy 4 −0.086 0.042

Male industry
33. Dummy 1e 0.0503 0.0307
34. Dummy 2 0.0119 0.068
35. Dummy 3 0.0396 0.031
36. Dummy 4 0.016 0.032

Female industry
37. Dummy 1f 0.069 0.075
38. Dummy 2 −0.072 0.085
39. Dummy 3 −0.036 0.053
40. Dummy 4 −0.484 0.079

(continued )
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Unemployment and Female Labor Supply

Dependent Variable: Log (gross wage rate in tenth of pence/hour) (Continued)

Variable Parameter S.E.

Female occupation
41. Dummy 1g −0.333 0.032
42. Dummy 2 −0.398 0.052
43. Dummy 3 −0.514 0.034
44. January 0.045 0.090
45. February −0.023 0.086
46. March 0.046 0.079
47. April −0.025 0.075
48. May −0.019 0.067
49. June −0.039 0.056
50. July −0.075 0.048
51. August −0.091 0.041
52. September −0.063 0.040
53. October −0.013 0.042
54. Female unemployment by age −0.011 0.008
55. Female unemployment by industry −0.015 0.005
56. Vacancy (region) 0.162 0.073
57. Redundancy (region) 0.026 0.014
58. Vacancy (industry/female) 0.052 0.013
59. Redundancy (industry/female) −0.001 0.001
60. Male unemployment (age) −0.006 0.004
61. Female age x education 0.002 0.001

Definitions:
Vacancy (redundancy) by region: Proportion of vacancies (redundancies) to regional population 
per/1000.
Vacancy (redundancy) by Industryh: Proportion of vacancies (redundancies) to the employee 
in industry per/1000.
Source for population: Annual Abstract of Statistics (1984).
Source for vacancies & redundancies: Employment Gazette (1983).

Notes:
a Male unemployment by region and month.
b  Tenure dummy 1: council rented accommodation.
 Tenure dummy 2: other rented accommodation.
c Occupation dummy 1: clerical workers and shop assistants.
 Occupation dummy 2: skilled manual worker.
 Occupation dummy 3: semi-skilled and unskilled manual worker.
d Conditional child dummies constructed as described in the text for the four age groups.
e Male industry dummies:

1. FES (1981) industry codes 3–12.
2. FES (1981) industry codes 13–15.
3. FES (1981) industry codes 16–23.
4. FES (1981) industry codes 24–28.

f Female industry dummies as in footnote e above.
g Female occupation dummies as in footnote c above.
h For those non-workers where industry was not recorded the weighted average figure was 

used.
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Appendix B

b) Estimated Parameters of the Employment Probability Index For 
Mode L2 With Dependence

Intercept 3.0344 (0.8163)
Education (female) −0.0156 (0.0274)
Age (female) −0.0304 (0.0067)
Regional unemployment −0.0089 (0.0238)
Unemployment by age (female) −0.0646 (0.0194)
Unemployment by industry (female) −0.3189 (0.0199)
Vacancy by region −0.0406 (0.1109)
Redundancy by region 0.0110 (0.0268)
Vacancy by industry (female) 0.8568 (0.0705)
Redundancy by industry (female) −0.0079 (0.0030)
D1 −1.4534 (0.1550)
D2 −0.5338 (0.1165)
London 0.2951 (0.2348)
Other south 0.1033 (0.1608)
Manual worker (female) −05015 (0.1446)
Services industry (female) −4.8604 (0.3830)
Unemployment by industry (male) 0.0203 (0.0087)
Manual worker (male) −0.0964 (0.1053)
Services industry (male) 0.1331 (0.1186)

Table B. a) Labor Supply Estimates and Diagnostics For Mode L2 with Dependence
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6

Estimating Labor Supply Responses  
Using Tax Reforms

Richard Blundell, Alan Duncan, and Costas Meghir

6.1 Introduction

The large number of tax policy reforms in the UK over the 1980s pro-
vides an ideal opportunity to evaluate labor supply responses. Indeed, 
since some working individuals will have been exempt from any di-
rect impact of these reforms due to the progressive nature of the tax 
system, it may be thought that a control group suitable for evaluating 
reforms over time could be constructed.

Labor supply effects have been notoriously difficult to estimate in 
a robust and generally accepted way.1 The difficulties that research-
ers typically face relate to the treatment of (non-linear) tax schedules, 
the fact that individuals have different tastes over non-market time 
and consumption for reasons that cannot be controlled for using 
observable information, and the fact that individuals’ observed de-
cisions represent intertemporal allocations as well as within period 
allocations. These issues lead to difficult simultaneity problems with 
the wage rate and other household income. Thus for example, all else 

The original version of this chapter was published as: Blundell, R./Duncan, A./Meghir, C. (1998). 
Estimating Labor Supply Responses Using Tax Reforms, in: Econometrica, 66(4): 827–62. © 1998 
by the Econometric Society. We thank two anonymous referees and a co-editor for detailed com-
ments. We are grateful to Joe Altonji, Andrew Dilnot, Amanda Gosling, James Heckman, Paul 
Johnson, Tom MaCurdy, Thierry Magnac, Ian Preston, John van Reenen, and seminar partici-
pants at Berkeley, Chicago, Harvard, INSEE, Northwestern, Stanford, and Warwick for useful 
comments. This study is part of the research program of the ESRC Centre for the Microeconomic 
Analysis of Fiscal Policy at the IFS. Data from the FES made available from the CSO through the 
ESRC Data Archive has been used by permission of the controller of HMSO. We are responsible 
for all errors and interpretations.
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being equal, “hard workers” will be facing higher marginal tax rates 
and hence lower hourly wages. This biases wage effects downwards. 
Instrumental variables based on arbitrary exclusion restrictions (such 
as excluding education) may provide no solution since these variables 
are probably correlated with tastes for work. However, tax reform can 
lead to exogenous changes in after-tax wages and incomes. Thus, the 
potential for direct evaluation of labor supply effects based on a com-
parison of responses over time by groups of individuals affected dif-
ferentially by the reforms is evident. 

Our analysis concerns the labor supply responses of married or co-
habiting women. In the UK, the weekly hours of work distribution for 
this group is very dispersed with individuals observed working any-
thing from 1 to over 60 hours a week. Individuals in this group may 
be expected, more than any other group, to be able to change hours 
of work in response to changing economic conditions or to changes 
in household composition. Our idea is to combine a structural ap-
proach together with instrumental variables, exploiting the variabil-
ity induced by the tax reforms and the changing wage structure in 
order to circumvent the simultaneity problems mentioned above. The 
structural side of the analysis is crucial; this allows us to distinguish 
between income and substitution effects which are at the center of 
the policy debate on incentives and on welfare effects of taxation. Our 
model will be consistent with life cycle behavior and the estimation 
method will allow for the presence of fixed costs of work.

Thus in this paper we derive the conditions on grouping estimators 
required for the identification and estimation of wage and income elas-
ticities. We relate this to the standard difference of differences approach 
and consider whether grouping according to tax status itself is likely to 
provide a reliable guide to labor supply responses. For these purposes the 
UK tax system has the advantage that it is quite simple, with most people 
being either basic rate taxpayers or non-taxpayers (because their earnings 
are below an exogenously given threshold). We argue that composition 
changes between these two groups, partly induced by the changes in tax 
policy itself, invalidate grouping according to taxpayer status.

Our identification strategy relies on comparing the labor supply re-
sponses over time for different groups defined by cohort and education 
level. Thus our approach exploits the differential growth of marginal 
wages between these groups. These differential changes reflect both 
the differential impact of the reforms on these groups as well as the 
differential growth in real wages; the latter is due to the well docu-
mented increases in the returns to education and to the cohort effects 
on the wage distribution.
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Hours of work is just one aspect of work behavior. Another one is, 
of course, labor force participation, on which the tax reforms and the 
change in wage structure are likely to have important effects. Thus, in 
the presence of fixed costs of work or other factors that differentiate the 
participation model from labor supply, our behavioral elasticities cannot 
give the complete picture of the incentive effects of changes in taxes.

The data used in our empirical analysis come from the repeated 
cross-sections of the UK Family Expenditure Survey over the period 
1978 to 1992. The FES data provide detailed information on wages, 
hours, consumption, and household composition. Although not panel 
data, they provide consistent and accurate micro level information 
over a long period of time. These data have also been the subject of 
considerable empirical application to date and have the distinct ad-
vantage of collecting accurate information on hours worked, earned 
income, and consumption expenditures across all household mem-
bers, consumption data being particularly important in placing the 
labor supply decision in a life cycle context. The data also contain 
detailed information on the demographic structure of the household.

We begin in Section 2 with a description of the tax reforms of the 
1980s. Section 3 discusses the identification of labor supply effects us-
ing tax reforms. In this context we develop suitable difference of dif-
ferences estimators. Section 4 contains the empirical results. It begins 
with a description of the data. We provide a contrast between the re-
sponse parameters estimated using our grouping estimator and those 
using taxpayer status as a grouping instrument. Our estimates provide 
small but positive uncompensated wage elasticities with income elas-
ticities that are also small. These are shown to differ by household 
composition, but the general picture remains the same. In contrast, 
grouping by taxpayer status gives negative uncompensated wage elas-
ticities. This is shown to result from the systematic change in compo-
sition in the taxpayer groups over time. Section 5 concludes. Further 
information on the data and intermediate results are presented in Ap-
pendix A. In Appendix B we present the way we estimate the covari-
ance matrix of our estimator.

6.2 The UK Tax Policy Reforms

In the UK all individuals, irrespective of the total level of household 
income or consumption, have a tax allowance. Tax is paid only on 
earnings above this allowance. This aspect of the British tax system 
implies that about 30% of working married women do not pay tax 
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on earnings. We refer to this group as non-taxpayers. Although this 
allowance has in the past been different for married men than for 
(married or single) women, it is totally independent of expenditures; 
this makes it known to the researcher and the individual very clearly. 
Beyond this allowance a basic rate of tax is paid. Almost always taxes 
are collected at source through the Pay as You Earn (PAYE) system. 
Over this period, reforms announced on budget day and implemented 
immediately. Any changes to the tax system were widely publicized.

Beyond a certain level of income a higher rate of tax is paid. In addi-
tion to income tax, individuals also pay national insurance contribu-
tions (NI). These are paid on the entire income by individuals earning 
above a threshold, the lower earnings limit (LEL). No national insur-
ance contributions are payable over the “upper earnings limit.” This 
system creates a discontinuity in the budget set. To obtain a correct 
measure of the marginal tax rate for individuals earning more than 
the tax allowance, we need to add the income tax and NI rates. The 
budget constraint for British workers over most of our sample period 
had the form shown in Figure 6.1, where we have omitted the higher 
rates, which are faced by practically no women in our sample. The NI 
kink and the tax kink are very close to each other in practice.

Finally almost all goods are subject to indirect tax (VAT). Thus, for 
example, in a partial equilibrium setting and on the assumption that 

Figure 6.1. The Budget Constraint (illustrated for NI rate 9%, tax rate 25%, 
pre-tax wage £5)
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an extra pound of earnings is spent on the consumption good, the 
marginal tax rate for a taxpayer is (income tax + NI + VAT)/(1 + VAT).

Table 6.1 presents the main changes to the tax system that are rel-
evant for the marginal wages of married women: The overwhelming 
majority of taxpaying women face the “basic rate” (plus the NI rate). 
Nevertheless, there has been more reform activity, which has been 
affecting mainly incomes earned by men, who face higher rates more 
often. These reforms are important for our study since they affect 
what is other (or unearned) income for the wife. The reforms greatly 
simplified the tax system. In 1978 there were 12 tax bands (a “lower 
rate” 25%, the “basic rate” 33%, and the “higher rates” 40–75% in 5% 
steps and 83%). In 1979–1980, the basic rate was reduced to 30% from 
33% and all rates higher than 60% were abolished. In 1980/81 the 
lower rate of 25% was abolished. In 1988 the basic rate was reduced to 
25% and rates higher than 40% were abolished. Nevertheless it must 
be stressed that the earnings threshold for 40% has been falling in real 
terms and certainly not keeping up with earnings growth. As a result 
while only 3% of taxpayers (male and female) in 1978 were facing a 
rate higher than 33%, the equivalent figure now is 10% (at 40% rate). 
The other important aspect of the reforms has been the phasing out 
of the NI kink discontinuity. Since 1989 the drop in income at the NI 
kink is only 2% as opposed to 6.5% and 9% up until then. Neverthe-
less, the 9% contribution rate for earnings above the LEL remains.

Although the reform agenda can be summarized by saying that 
there was an overall restructuring with a shift away from direct and 
towards indirect taxation, the timing of the individual reforms has 
been such that effective tax rates have been increasing as well as de-
creasing over this time period. In addition the tax base, as defined  
by the size of the non-taxable allowances, has both increased and de-
creased over the sample period (1978–1992). This is evident in Table 6.1,  
where the allowance changes are given in real terms. Table 6.2 pres-
ents the average marginal rates faced by our sample of women mar-
ried to employed men from the UK Family Expenditure Survey broken 
down by cohort and level of education. The tax rates change differen-
tially across groups. In fact about 33% of the variation in the table is 
explained by cohort/education/time interactions, the remaining be-
ing explained by the primary cohort/education effects and the time 
effects.

Households where the husband is out of work will typically be en-
titled to means-tested benefits, which implies that the wife will face 
marginal tax rates close to 100% and a highly non-convex budget set. 
We decided to simplify the analysis by concentrating on women with 
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Table 6.2. Marginal Tax Rates by Financial Year, Education, and Cohort

Compulsory Education Post-compulsory Education Total

<1940 1940–49 1950–59 1960+ <1940 1940–49 1950–59 1960+

Financial  
Year
1978/79 0.29 0.25 0.31 — 0.37 0.31 0.35 — 0.29
1979/80 0.28 0.24 0.26 — 0.32 0.29 0.32 — 0.27
1980/81 0.29 0.24 0.27 — 0.30 0.26 0.34 — 0.28
1981/82 0.29 0.24 0.28 0.31 0.33 0.28 0.33 — 0.28
1982/83 0.27 0.23 0.25 0.36 — 0.30 0.33 — 0.27
1983/84 0.26 0.23 0.24 0.32 — 0.29 0.29 — 0.26
1984/85 0.28 0.21 0.22 0.31 0.30 0.29 0.31 — 0.26
1985/86 0.29 0.24 0.21 0.32 — 0.26 0.30 0.37 0.27
1986/87 0.27 0.23 0.23 0.31 — 0.27 0.30 0.35 0.27
1987/88 0.24 0.23 0.22 0.28 — 0.30 0.30 0.31 0.26
1988/89 0.23 0.22 0.20 0.24 — 0.25 0.26 0.31 0.24
1989/90 0.23 0.25 0.21 0.23 — 0.29 0.26 0.29 0.25
1990/91 0.24 0.25 0.22 0.24 — 0.27 0.26 0.30 0.25
1991/92 0.24 0.26 0.22 0.24 — 0.29 0.27 0.29 0.25
1992/93 0.25 0.27 0.23 0.25 — 0.27 0.26 0.28 0.26
Total 0.27 0.24 0.24 0.27 0.33 0.28 0.30 0.30 0.26

Note: Cells with a hyphen denote either empty cells or cells that were excluded because the number of 
observations was less than 50.

employed husbands only. For them the budget set is much simplified. 
Given that most married men are employed, the potential selection 
bias is likely to have a minor impact on the results.2

In summary the large number of policy reforms over this same peri-
od have provided shifts in the tax system, sometimes increasing taxes 
and sometimes decreasing them, that enhance our ability to identify 
labor supply responses to tax reform. Tax reform is not the unique 
source of identifying information. There has been a large increase in 
wage dispersion mainly due to the increase in the returns to educa-
tion and to increases in wage dispersion across cohorts (see Gosling, 
Machin and Meghir (2000) and Schmitt (1993)). Such variation will be 
a source of identifying information.

6.3  Identifying Labor Supply Responses From Tax Policy 
Reforms

6.3.1 A Specification for Labor Supply

We specify the equation for weekly hours of work (h) to be

 h w= + +α β γµln  (1)
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where w is the post-tax hourly wage rate and µ is other income defined 
by the difference between consumption (c) and wh, i.e. µ = c − wh. This 
definition of other income is consistent both with intertemporal two-
stage budgeting in the absence of liquidity constraints and with the 
presence of liquidity constraints (MaCurdy 1983; Blundell and Walker 
1986; Arellano and Meghir 1992). Given that expenditures are collect-
ed using diary records, this is a good way of reducing measurement er-
ror in the computation of other income in any case. Unobserved taste 
variation can be introduced by allowing a to vary in the population.

6.3.2 A Grouping Estimator

To see the issues involved in estimating labor supply responses using 
tax reforms, we simplify the notation and use a labor supply equation 
with no income effect. Suppose this takes the form

 h a b w uit it it= + +ln  (2)

where  h it  are hours of work and  w it  is the post-tax hourly wage rate for 
individual i in financial year t. The error term  u it  in general will be seri-
ally correlated, correlated with the observables, and may be dependent 
across individuals, reflecting common (macroeconomic) shocks.

The presence of common shocks have a number of implications. 
First, tax reforms may no longer be exogenous for labor supply: Gov-
ernments may time their reforms based on their predictions on how 
the aggregate labor supply is likely to shift over time. Second, even if 
this were not the case, the mere fact that the number of time periods 
we have is fixed will imply that the aggregate shocks do not average 
to zero and hence are a potential source of bias. With a large number 
of time periods, if tax reforms were predictable by instrumental vari-
ables exogenous to labor supply, we could use time series methods 
on the aggregated data to estimate the wage effects. In general this is 
not the case; data will consist of a number of repeated cross sections 
over a relatively small number of time periods. In order to control for 
the presence of common shocks in this context we need to use some 
cross section variation. Estimation will have to rely on comparing 
otherwise similar groups of individuals who have been affected in 
different ways by the reform, for reasons that are exogenous to labor 
supply.

The problems in estimating the wage effect b in (2) are the follow-
ing. We need to control for (i) the common shocks, (ii) for the correla-
tion of  w it  with  u it , and (iii) for self selection into employment.
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Suppose individuals can be categorized in one of, say, two groups, 
g = {u, d}, each sampled for at least two time periods.3 For any variable  
x it , define

 D E x P g t E x P g E x P tx
gt

it it it it it it= − −( | , , ) ( | , ) ( | , ),  (3)

where  P it , indicates that the individual is observed working. We start 
by making the following assumptions:

Assumption A1.1: E u P g t a mit it g i( | , , ) .= +

Assumption A1.1: E Dw
gt[ ] .2 0↑ ≠ 0.

Assumption A1.1 summarizes the exclusion restrictions for identifi-
cation; it states that the unobserved differences in average labor sup-
ply across groups can be summarized by a permanent group effect ( a g ) 
and an additive time effect ( m t ). In other words differences in average 
labor supply across groups, given the observables, remain unchanged 
over time. It also says that any self selection into employment (the 
conditioning on  P it  ) can be controlled by group effects and time ef-
fects additively. Assumption A2.1 is equivalent to the rank condition 
for identification; it states that wages grow differentially across groups; 
this is because the assumption requires that after we have taken away 
time and group effects there is still some variance of wages left. If 
there is a tax reform between two periods, affecting the post-tax wages 
of the two groups in different ways, and assuming that tax incidence 
does not fully counteract the effects of the reforms, identification of 
the wage elasticity will be guaranteed.

With these assumptions we can implement a generalized Wald es-
timator (see Heckman and Robb (1985) for an extensive discussion 
of grouping estimators). Defining the sample counterpart of Dx

gt  as
x x x xgt gt g t= − − , i.e. the time-group cell mean minus the overall mean 
for group g over time and minus the mean at time t over all groups (all 
defined over workers only), we can write the estimator as

 ˆ
[ ][ln( )]/

(ln( )) /
b

h w n

w n
gt gt gttg

gt gttg

=
∑∑
∑∑






2
 (4)

where  n gt  is the number of observations in cell (g, t). The implementa-
tion of this estimator is simple; group the data for workers by g and 
by time and regress by weighted least squares the group average of 
hours of work on the group average of the log wage, including a set of 
time dummies and group dummies. An alternative that gives numeri-
cally identical results is as follows: regress using OLS the log after-tax 
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wage rate on time dummies interacted with the group dummies, over 
the sample of workers only and compute the residual from this re-
gression. Then use the original data to regress hours of work on the 
individual wage, a set of time dummies and group dummies, and the 
wage residual. The t value on the coefficient of the latter is a test of 
exogeneity, once the standard errors have been corrected for gener-
ated regressor bias (see Pagan 1986) and intra-group dependence. This 
is the approach that we follow. Finally note that for two time periods 
and two groups equation (4b) is the difference of differences estimator.

A potential problem with the approach above is that it assumes that 
the composition effects from changes in participation can be fully 
accounted for by the additive time and group effects,  a g  +  m t . Firstly 
changes in  m t  will cause individuals to enter and leave the labor 
market. Second, with non-convexities, tax reforms beyond the non-
taxable allowance may lead to changes in participation. This will be 
particularly true if fixed costs are large relative to the non-taxable al-
lowance.4 The presence of composition effects is equivalent to saying 
that E( u it  |  P it , g, t) is some general function of time and group and does 
not have the additive structure assumed in A1.1.

To control for the possibility that E( u it  |  P it , g, t) may vary over time, 
we require structural restrictions. A parsimonious specification which 
we will use is to make the assumption of linear conditional expecta-
tion. We now extend A1.1 and A1.2 by assuming the following.

Assumption A1.1: E u P g t a mit it g t gt( | , , ) .= + + δλ

Assumption A1.2: [ ] .D gw t w gt− ≠δ λ 2 0

Here,  λ gt  is the inverse Mill’s ratio evaluated at  ϕ −1 ( L gt ),  ϕ −1  being the 
inverse function of the normal distribution and  L gt  being the propor-
tion of group g working in period t.5  δ w  is a fixed but unknown param-
eter and  δ w  is the (population) partial regression coefficient defined  

by  δ λ λw w
gt gt gtE D D E D=    /

2
. Since we now have an extra parameter to 

estimate, we need an extra reform. Assumption A1.2 models the way 
composition changes affect differences in the observed labor supplies 
across groups. It implies that

 E h P g t bE w P g t a mit it it it g t gt( | , , ) (ln | , , )= + + + δλ   (5)

where all expectations are over workers only. Assumption A2.2 states 
that wages must vary differentially across groups over time over and 
above any observed variation induced by changes in sample composi-
tion. We have also implicitly assumed that E [ D  λ  

gt ] 2  ≠ 0. If this is not the 
case, there is no selection bias on the coefficients of interest (here the 
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wage effect) and we can simply use (4). Otherwise we can now estimate 
the wage effect using a generalization of (4), i.e.

 ˆ
[ ˆ ˆ ][ln( ) ˆ ˆ ]/

(ln( ) ˆ ˆ
b

h w n

w

gt h gt gt w gt gttg

gt w

=
− −

−

∑∑ 





δ λ δ λ

δ λggt gttg
n) /2∑∑

 (6)

where λ̂gt  is an estimate of  λ gt  and where the partial regression coeffi-

cients ˆ ( , )δx x h w=  are defined by ˆ ˆ / / ˆ /δ λ λx gt gt gttg gt gttg
x n n= ( ) ( )∑∑ ∑∑ 2  

where  n gt  is the number of observations in cell (g, t). As before this es-
timator can be implemented using a residual addition technique. We 
can add an estimate of  λ gt  as well as the residual of the wage equation 
estimated on the sample of workers (with no correction for sample se-
lection bias as implied by (5)) to an OLS regression of individual hours 
on individual wages, time dummies, and group dummies.

To determine whether (6) or (4) should best be used, we can test the 
null hypothesis that E Dgt[ ]λ

2 0= , which implies that the group effects 
( a g ) and the time effects ( m t ) adequately control for any composition 
changes (given our choice of groups). If we do not reject this we can 
use (4).

The assumption in A1.2 is worth some discussion. First note that 
where all regressors are discrete and a full set of interactions are in-
cluded in the selection equation, use of the normal distribution to 
compute λ̂gt  , imposes no restrictions. However, the linear conditional 
expectation assumption implies that a term linear in λ̂gt  is sufficient 
to control for selection effects and is potentially restrictive. Using the 
results in Lee (1984) in general we have that

 E u P g t a mit it g t K gt
k

k

K
( | , , ) ( )= + +

=∑ δ λ
1

 (7)

where  λ gt  
(k)  are generalized residuals of order k. The linearity reduces 

the number of parameters to be estimated and hence the number of 
periods over which we require exogenous variability in wages. If it is 
found that E Dgt[ ]λ

2 0≠ , then one can experiment by including higher 
order generalized residuals after checking that they display sufficient 
independent variability.

6.3.2.1 ALLOWING FOR INCOME EFFECTS

In general, income effects are important for labor supply and we need 
to take them into account for at least two reasons. First, the wage elas-
ticity cannot in general be interpreted as an uncompensated wage elas-
ticity, unless we control for other income. Second, income effects are 
important if we wish to compute compensated wage elasticities for the 
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purpose of evaluating the welfare effects of tax reforms. It is straightfor-
ward to extend the estimator in (6) to allow for extra regressors, such as 
other income. This involves regressing hgt w gt− ˆ ˆδ λ on ln( w̃gt )– δ̂ h λ̂gt and


µ δ λµgt gt− ˆ  where µ is households’ other income. The rank condition  
for identification is now more stringent: It requires that the covari-
ance matrix V Ez tzg gt= ′ has full rank, where Z D Dgt w

gt
w gt

gt
gt= − −[ , ].δ λ δ λµ µ  

This is equivalent to requiring that the matrix of coefficients on the 
excluded exogenous variables in the reduced forms of log wage and 
other income, after taking into account composition effects, has rank 
2. A necessary but not sufficient condition for this to be true is that 
these coefficients be non-zero in each of the reduced forms – i.e., that
E Dw

gt
w gt( )− δ λ 2 and E Dgt

w gt( )µ δ λ− 2 be nonzero. As before if we accept 
the hypothesis that E(Df)2 = 0 we need to consider whether the rank of  
V Ez zgt gt* * *= ′  is two, where z D Dgt w

gt gt* [ , ]= µ . In this case we estimate the 
model sing the sample counterparts of zgt

* as regressors.

6.3.3 Discontinuities in the Budget Set

The budget set in the UK up to 1989 had a major discontinuity at 
the level of earnings where individuals must start paying national in-
surance contributions. The contributions are payable on all earnings, 
leading to a drop in income at that point. In addition there is a kink in 
the budget set at the level of earnings beyond which individuals must 
start paying tax. Other kinks are unimportant for our sample. Both the 
tax kink and the NI discontinuity are close to each other in terms of 
earnings. The basic structure of the tax system is depicted in Figure 6.1. 
In the data there is evidence of bunching at the discontinuity.

There is a close link between the statistical coherency of labor sup-
ply models with non-linear taxes and the integrability conditions (see 
Heckman 1978; Gourieroux, Laffont and Monfort 1980; MaCurdy, 
Green and Paarsch 1990). Nevertheless, imposing the integrability 
condition at the kinks within the context of a model with a limited 
number of parameters risks distorting the effects elsewhere in the 
budget constraint. Ignoring the issue is also a problem since the results 
may be uninterpretable from a preference point of view. Moreover, the 
wage effects would probably be biased downwards since for people on 
the kink we would attribute their inertia to preferences rather than to 
the structure of the budget constraint. To overcome the problem we 
need to increase the flexibility of the model (by adding extra param-
eters); the easiest way to achieve this is to condition out observations 
close (in a range of 5 hours) to the kink.6 To correct for this potentially 
endogenous selection we include an additional selectivity term. This 
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is the first order generalized residual from an ordered probit with three 
groups: the working non-taxpayers, those close to the kink, and those 
above the kink. Taking the  λ gt  terms in (6) to be a vector associated 
with two stepwise regression coefficients, nothing else changes. We 
discuss the identification issues that arise and implementation of the 
extended estimator below.

6.3.4 The Identifying Assumptions

To identify our model we need to define the groups whose post-tax 
wages and other income have changed differentially over time. One 
might be tempted to split the sample up into taxpayers and non- 
taxpayers. However, this separation is probably invalid because under 
very general conditions the composition of the two groups will change 
over time in a non-random way, in response to tax reforms. In an in-
teresting paper, Eissa (1995) applies the difference of differences esti-
mator and compares the behavior of wives married to high earning 
husbands to that of wives of lower earning husbands. The two groups 
were affected differentially by the 1986 tax reform she was analyzing. 
Her approach requires that the composition of the two groups vis a vis 
preferences for work not change as a result of the reform. This imposes 
implicitly restrictions on behavior, since the household’s position in 
the income distribution is to an extent endogenous.

We group the data based on the year of birth and the age the person 
left full-time education, both interacted with the tax year. To make 
sure that the number of observations is large enough in each group/
year cell we take four cohorts, each born in a ten year interval and 
only two education groups: Those who left education at the minimum 
legal age and those who continued beyond the minimum. The four 
cohorts consist of individuals born in 1930–1939, 1940–1949, 1950–
1959, and 1960–1969 respectively. This defines eight groups. Our data 
extends over 15 financial years. Hence there are substantially more 
groups than parameters to estimate; this will allow us to construct 
a test of overidentifying restrictions. The identifying assumption we 
make is that the average differences in labor supply (given the wage, 
other income, and demographics) between the groups we defined 
above be constant over time, as implied by Assumptions A1.1 or A1.2.7

Hence, the identifying assumption does not require that the educa-
tion choice be unrelated to preferences for hours of work or unrelated 
to the economic environment facing a cohort. It requires (i) the rela-
tionship of the unobservables and education can be described by a 
fixed group effect depending on education and cohort only and a time 
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effect which is the same across groups; this is the meaning of equation 
(5); (ii) once 20 years old (when we start including individuals in the 
sample) individuals with just the statutory level of education cannot 
switch groups by returning to full-time education. The proportion of 
workers who left school after the minimum age has increased over 
time. This is a cohort effect and partly reflects the increase in the 
statutory years of education. Within a cohort our education measure 
remains constant apart from sampling variability. To illustrate this we 
take a ten year cohort of individuals born from 1945 to 1954, which 
is observed over the entire sample time period and we regress the pro-
portion of those in the cohort who had post-compulsory education 
(post 16 years of age) on a linear trend increasing by one each year. 
The coefficient is -0.0016 with a standard error of 0.0034. Hence our 
measure of the education level used for grouping did not change over 
the 15 year period for this cohort. This does not mean that workers do 
not join any training courses, only that these do not imply a change 
in group vis-à-vis our education classification; these courses are part 
time or, when full time, they are attended by individuals with post-
compulsory education. Evidence from the 1958 NCDS cohort con-
firms this (see Blundell, Dearden and Meghir 1996).

The reason we expect the groups by which we classify individuals 
to be affected differentially by the tax reforms is because the cohort/
experience effects on wages and other income (essentially husbands’ 
earnings) and the returns to education ensure that the wage and other 
income distribution will be different across groups. Moreover, the sub-
stantial increase in the education returns over these years provides 
another important source of identifying information.

Finally it is possible that the government was targeting taxation so 
as to exploit the increased returns to education. If this did happen, it 
could reduce the explanatory power of the instruments since the two 
effects would counteract each other. This does not seem to be the case, 
since taxation at the top of the income distribution fell relatively to 
the bottom, rather than increased.

In any case all these arguments call for a careful evaluation of the 
relevance and validity of our instruments. We discuss the way we do 
this below.

At this point, however, it is worth considering what distinguishes 
equation (1), a within period marginal rate of substitution equation, 
from an intertemporal Euler condition once we include a full set of 
time dummies, given the latter will be collinear with a common real 
interest rate. In this case identification requires that interest rates dif-
fer across individuals as well as time and that this variation is cor-
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related with the education/cohort indicator. This will be true both 
because the relevant after tax interest rates are different and because 
of liquidity constraints. Thus the exclusion restriction distinguishing 
equation (1) from an intertemporal Euler condition can be thought of 
as the average group interest rate; this is assumed to vary over time 
and across groups. Such variation in the interest rate can be induced 
by the tax system as well as by liquidity constraints.

6.3.5 Household Composition and Labor Supply

In the labor supply model we include household composition vari-
ables. These are dummies that point to the age band of the youngest 
child in the family. The age bands for the children are 0–2 (DK02), 3–4 
(DK34), 5–10 (DK510), and 11 + (DK11 + ).

Potentially, demographics could be used like the other grouping 
instruments; the discrete demographic variables could be interacted 
with the other group indicators to form cells of data. The resulting 
cells would be too small; i.e., we would have an excessively large num-
ber of instruments relative to sample size, which would lead to over-
fitting in the reduced forms. Thus we restrict the reduced forms to 
include the set of demographic characteristics linearly. This is equiva-
lent to imposing cross cell restrictions in computing the grouped av-
erages. Finally, we assume that the relationship of demographics and 
labor supply is constant over time.

6.3.6 The Relevance and Validity of the Instruments

A number of recent papers have discussed the adverse effects of using 
weak instruments (see Staiger and Stock 1997; Bound, Jaeger and Baker 
1995) as well as invalid exclusion restrictions. Thus, we need to evaluate 
whether indeed the post-tax wages and other incomes of the various 
groups (defined by cohort and education) do change differentially over 
time. In practice this amounts to evaluating the rank of the matrix of 
reduced form coefficients on the excluded cohort/education/time inter-
actions. This is after accounting for the time effects, group effects, and 
demographics that are included in the labor supply equation. We also 
need to evaluate the validity of these overidentifying restrictions.

To evaluate the rank of the coefficient matrix on the excluded instru-
ments in the reduced form, we use the extension of Anderson’s (1951) 
eigenvalue-based test provided by Robin and Smith (2000). That is,  
let ∏̂  be a consistent and asymptotically normal estimator of a p × k  
(p ≥ k) reduced form parameter matrix ∏ on the excluded instruments 
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(i.e. there are k endogenous variables and p excluded instruments). Let 
Ω, be the covariance matrix of √Nvec(∏̂ ) where N is the sample size. 
Assume that Ω, is full rank. Define ˆ ˆτ1 ≥ ≥ tk

 to be the eigenvalues of 
^̂∏ ' ^̂∏  . Under the null hypothesis that the rank of the matrix ∏ is r, the 
smallest k – r eigenvalues should be zero. Robin and Smith show that 
under this null, N

i r

k
τ̂11= +∑  has for limiting distribution a mixture of  

(p – r)(k – r) one-degree-of-freedom chi-square distributions. The 
weights can be computed as the non-zero ordered characteristic roots 
of the matrix  ( ) ()′ ⊗ ′− −D Ck r p r  where  D k−r  (respectively  C p−r ) is a k × (k – r) 
matrix (respectively p × ( p – r)) formed by the eigenvectors correspond-
ing to the k lowest eigenvalues of ∏̂ ' ∏̂   (respectively ∏̂   ̂̂∏  ').

We first evaluate whether the effects of changes in participation and 
selection away from the NI kink can be explained individually and 
jointly by the group and time effects. To preempt, we find that this is 
the case for participation, while for the selection away from the kink 
the test is borderline. We then evaluate whether the matrix of reduced 
form coefficients on the excluded interactions in the log wage and 
other income equations is rank two. We then add the term relating to 
the selection away from the kink and consider the case for rank three, 
in the reduced form coefficient matrix for the log after-tax wage, other 
income, and the ordered probit.

This rank test procedure can also be used to construct a test of overi-
dentifying restrictions: Suppose there are k + 1 endogenous variables, 
including the left-hand side. If we add to the set of endogenous vari-
ables the “left-hand-side one” (labor supply here), then the rank of 
the reduced form coefficients on the excluded instruments must be 
no more than k. A test of the null hypothesis that the rank is in fact 
k against the hypothesis that it is k + 1 is the test of overidentifying 
restrictions that we present. We present the most stringent version of 
the test where we test for rank two against rank three in the reduced 
form labor supply, other income, and log wage equations.

6.3.7 Implementation of the Estimator

First the four reduced forms are estimated on the individual data. In 
the reduced forms the right-hand-side variables include a complete 
set of group and time interactions as well as linearly the demographic 
variables  DK it . The estimation sample for the log wage and other in-
come equations excludes non-workers and those working within five 
hours from the NI or “basic rate of tax” kink. The participation probit 
is estimated on the entire sample. Finally an ordered probit is used to 
correct for selection away from the tax and NI kink. This is estimated 
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on the entire sample of workers. For this reduced form, workers are 
classified as those below the kink, those in close range to the kink, and 
those above. The reduced forms are used to evaluate the relevance of 
the instruments.

The labor supply equation is then estimated using OLS on

 h a m DK w v v

v v
it g t it it it

w
it
w

it
P

it
P T

i

= + + ′ + + + +
+ +

θ β γµ δ δ
δ δ

µ µln ˆ ˆ

ˆ ˆ tt
T

ite+ ,

 (8)

where  a g  are group dummies,  m t  are time dummies,  DK it  are the de-
mographic variables, and ln w it  and  µ it  are the individual level of log 
after-tax wages and other income ( consumption it  −  w it  h it ). The v̂ are the 
residuals from reduced forms to control for the endogeneity of wages 
(v̂  it  

w ), other income (v̂  it  
µ ) participation (v̂  it  

p  an inverse Mill’s ratio), and 
 selection away from the tax and NI kink (v̂  it  

T ) a generalized residual 
from an ordered probit). This computational approach gives identical 
results to grouping but provides directly tests of exogeneity; these are 
the t statistics on the δ parameters (see Smith and Blundell 1986).

We estimate a version of the model that allows β and γ to vary 
with demographic composition. This is estimated simply by adding 
to equation (8) the interactions of logw and µ with the demographic 
characteristics described earlier.

The average group cell size is 142 observations and we exclude nine 
cells with less than 50 observations that occur at the higher ages. The 
estimator of the asymptotic covariance matrix that we use accounts 
for the generated regressors (the residuals) and for heteroscedasticity. 
Moreover, even after time and group effects are controlled for, it is still 
possible that there remains some limited intragroup correlation in the 
unobservables. Our estimate of the asymptotic covariance matrix takes 
this into account. The details of the computation of the covariance 
matrix are provided in Appendix B.

6.4 Labor Supply Responses 

6.4.1 The Data

The data are drawn from the repeated cross sections of the UK Family 
Expenditure Survey (FES) for the years 1978–1992 and consist of mar-
ried or cohabiting women in the age range 20–50, whose husbands/
partners are employed.8 The survey is continuous and individuals are 
uniformly distributed across all months of the year. There are 24626 
women of which 16781 work. Of these 2970 are within five hours of 
the NI or tax kink. A brief summary of the data is presented in Table 
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6.15 of Appendix A. Hours of work are “usual weekly hours, including 
usual overtime” and the pre-tax wage is constructed by dividing “usu-
al weekly earnings, including usual overtime pay” by “usual weekly 
hours, including usual overtime.” Note that expenditures are not de-
ductible for tax purposes, which makes the calculation of marginal 
tax rates much more straight-forward in the UK, since the earnings 
allowance is known explicitly. Finally for consumption we use total 
weekly non-durable household consumption.

In Figure 6.2 we show a histogram of hours of work by taxpayer 
status as well as overall. This shows that there is indeed a great deal of 
variability to be explained. A possible implication of this is that there 
is ample opportunity for women who wish to change their hours of 
work to do so. In Figure 6.3 we show the evolution of average hours 
for the workers which shows the aggregate number of hours per week 
does vary substantially.

More to the point though, in Figure 6.4 we plot the difference of hours 
worked by the taxpayers to those worked by the non-taxpayers. This 
shows a marked decline. We can compare this to the time series pat-
tern of the difference in the after-tax log wage between taxpayers and 
non-taxpayers. Figure 6.5 shows that taxpayers’ after-tax relative wages 
have increased quite impressively as we would expect given the in-
crease in wage dispersion. The implied wage effect on hours worked 

Figure 6.2. Hours of Work by Taxpayer Status
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Figure 6.3. Female Hours of Work Over Time
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is equivalent to an estimate obtained from a simple difference of dif-
ferences estimator where the groups being compared are the taxpayers 
and the non-taxpayers. This wage effect on labor supply is negative (re-
ported in detail later). Nevertheless, such an inference is only justified if 
we can assume that the composition of the two groups, vis-à-vis tastes 
for work has remained constant over time. We return to this below.

6.4.2 The Reduced Forms and the Validity of Instruments

Before we present any further results we report on the relevant rank 
tests. The reduced forms are presented in Appendix A. We first test the 
null hypothesis that each of the endogenous variables has not been 
changing differentially over time across education and cohort groups. 
The p-values for the four individual reduced forms are given in Table 6.3 
in percentage terms. The reduced forms are presented in the Appendix.

This null hypothesis is clearly rejected for the wage and other income 
variables, indicating that the instruments are indeed highly signifi-
cant for these two variables. The p-values for the other two equations 
(participation and ordered probit) are somewhat high. Nevertheless, 
in the participation equation, a number of interaction effects for the 
older low educated cohorts in particular are significant. The hypoth-
esis that the rank of the reduced form coefficient matrix (on the ex-
cluded instruments) for these two latter reduced forms (participation 
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Figure 6.5. Differences in Female Log Wages Between Taxpayers and Non-
taxpayers Over Time
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and ordered probit) is zero has a p-value as high as 36.8% (based on 
the Robin-Smith test). In contrast, the hypothesis that the rank of the 
reduced form coefficient matrix for other income and the log wage is 
one is 0.63%, implying rank two as required for identification. Finally, 
the rank test for rank two against three in the reduced form coefficient 
matrix obtained from the log wage, other income, and the ordered 
probit (where the individual p-value is relatively low) is 8.0%.

These results can be interpreted as follows: The composition effects 
due to changes in participation are explainable by the included time 
and group effects (i.e. the cohort education indicators and the demo-
graphic variables). The result for the composition effects due to se-
lection away from the kink are borderline. On the other hand, the 
 excluded instruments have very strong explanatory power jointly for 
the after-tax wage and other income variable. These effects are clearly 
very well identified by our instruments. From our theoretical analysis 
the implication is that we can ignore the corrections for selection into 
work and (possibly) around the kink, in identifying the wage and in-
come effects. There is however a question mark as to whether we can 
really drop the correction for selection away from the kink. The p-value 
for the excluded instruments in that reduced form is 1.4% and the rank 
test is not far from rejecting the rank two hypothesis in favor of rank 
three (p-value 8%). Thus we also present estimates which include correc-
tions for participation and exclusion of individuals on the tax/NI kink.

Finally we also carried out the test of the overidentifying restric-
tions as described in Section 6.3.6. The overidentifying restrictions 
arise from the fact that we have a larger number of groups multiplied 
by time periods than parameters to estimate. It tests for the absence of 
time group interactions from labor supply over and above the number 
of exclusions needed for exact identification. The test has a p-value of 
0.9% which is quite acceptable.

6.4.3 Labor Supply Elasticities and Parameter Estimates

We organize the presentation of the remaining results as follows. 
First we present a table of elasticities relating to the model includ-
ing all endogeneity corrections which also allows the coefficients to 

Table 6.3. p-Values for the Significance of the Excluded  
Instruments in the Reduced Forms

Log Wage Other Income Participation Ordered Probit

0% 0.038% 10.4% 1.4%
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vary by demographic group. We then show parameter estimates with 
and without interaction effects for demographics. Here we perform a 
sensitivity analysis where we assume that participation and the selec-
tion around the kink are exogenous, we compare the results to what 
happens when we include individuals around the kink and finally we 
compare the results to ones obtained by OLS. All standard errors have 
been corrected for generated regressor bias and for heteroscedasticity 
induced by including the generalized residuals, as well as for intra-
group dependence as described in Appendix B.

6.4.3.1 THE ELASTICITIES

To start off, in Table 6.4 we present the elasticities implied by the esti-
mates in Table 6.5 presented later. All wage elasticities are positive and 
highest for women with children at pre-school age, as we would expect. 
The income elasticities are all negative, except for those women with no 
children, where it is zero. As a result the compensated wage effects, which 
matter for welfare, are all positive and the model is consistent with stan-
dard theory everywhere in the data. As we report below these elasticities 
are lower than some recent US estimates, although the latter relate to an-
nual hours of work. In any case our substitution effects imply that taxation 
does have efficiency costs since taxation will cause substitution leading to 
reductions in hours of work. Moreover this is only part of the story: Taxa-
tion may have important participation effects and corresponding welfare 
effects. Looking at hours of work is not sufficient to evaluate this, because 
of fixed costs of work. We now evaluate the robustness of these results.

Table 6.4. Elasticities Grouping Instruments: Cohort and Education

Compensated Group Means:

Wage Wage Other 
Income

Hours Wage Income

No Children 0.140 0.140 0.000 32 2.97 88.63
(0.075) (0.038) (0.041)

Youngest Child 0–2 0.205 0.301 −0.135 20 3.36 129.69
(0.123) (0.144) (0.104)

Youngest Child 3–4 0.371 0.439 −0.173 13 3.10 143.64
(0.150) (0.159) (0.139)

Youngest Child 5–10 0.132 0.173 −0.102 21 2.36 151.13
(0.117) (0.127) (0.109)

Youngest Child 11+ 0.130 0.160 −0.063 25 2.33 147.31
(0.107) (0.117) (0.084)

Note: Asymptotic standard errors in parentheses.
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6.4.3.2 THE PARAMETER ESTIMATES

In Table 6.5 we present the parameter estimates from six different speci-
fications for the model including interactions with demographic vari-
ables. In Table 6.6 we present the same sets of models but with demo-
graphics included only in the intercept. All specifications include a full 
set of time dummies and group dummies cohort/education indicators 

Table 6.5. Parameter Estimates – Groups Defined by Cohort and Education

(i) (ii) (iii) (iv) (v) (vi)

Constant 33.147 33.339 32.261 40.947 29.635 29.558
3.439 3.362 3.022 0.693 3.843 3.280

DK02 11.797 −11.684 −12.055 −10.138 −11.394 −11.424
1.971 1.939 1.916 1.706 1.754 1.645

DK34 15.960 −16.012 −16.597 −15.048 −15.412 −15.402
2.217 2.214 2.168 1.941 1.812 1.701

DK510 −8.466 −8.531 −9.196 −8.132 −9.242 −9.231
1.381 1.364 1.240 0.897 1.410 1.300

DK110 −3.164 −3.183 −3.889 −3.198 −3.808 −3.810
1.187 1.180 1.086 0.991 1.165 1.074

Wage Effects  
No Children 4.493 4.579 2.795 −2.377 4.196 4.155

2.390 2.364 2.082 0.400 2.745 2.336
DK02 4.105 4.110 2.976 −2.148 1.766 1.749

2.558 2.531 2.267 1.134 2.809 2.419
DK34 6.686 6.739 5.467 1.314 4.185 4.158

2.707 2.683 2.405 1.109 2.912 2.533
DK510 2.777 2.841 1.520 −3.661 1.338 1.309

2.448 2.426 2.178 0.606 2.781 2.383
DK11+ 3.260 3.337 1.992 −3.230 2.308 2.275

2.685 2.664 2.430 0.655 3.001 2.629
Other Income  
No Children 0.000 0.000 0.013 −0.008 0.018 0.018

0.015 0.015 0.013 0.001 0.015 0.013
DK02 −0.028 −0.028 −0.016 −0.037 −0.004 −0.004

0.016 0.016 0.014 0.005 0.016 0.014
DK34 −0.022 −0.021 −0.008 −0.030 0.002 0.002

0.017 0.017 0.016 0.009 0.016 0.015
DK510 −0.014 −0.014 −0.001 −0.023 0.010 0.011

0.015 0.015 0.013 0.003 0.015 0.013
DK11 + −0.011 −0.010 0.002 −0.019 0.009 0.009

0.014 0.014 0.012 0.003 0.014 0.012
Residuals Wage −6.699 −6.758 −5.246 −7.435 −7.405

2.482 2.455 2.204 2.820 2.426
Other Income −0.008 −0.009 −0.021 −0.029 −0.029

0.015 0.015 0.013 0.015 0.013
Tax Kink 0.336 0.321

0.082 0.083
Participation 0.258 −0.071

0.450 0.347

Note: Asymptotic standard errors in italics. Complete set of cohort/education and time dummies included.
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Table 6.6. Estimates With No Demographic Interactions

(i) (ii) (iii) (iv) (v) (vi)

Constant 34.551 34.630 33.213 41.661 31.687 31.800
3.386 3.324 2.947 0.689 4.299 3.182

DK02 −15.221 −15.211 −14.953 −13.079 −16.499 −16.492
1.200 1.200 1.137 0.509 1.397 1.074

DK34 −16.033 −16.061 −16.112 −14.622 −16.945 −16.977
1.214 1.185 1.099 0.490 1.381 1.046

DK510 −11.746 −11.774 −11.997 −11.025 −12.776 −12.805
1.091 1.067 0.971 0.325 1.233 0.945

DK110 −5.433 −5.443 −5.706 −5.118 −6.624 −6.632
0.883 0.875 0.794 0.347 1.039 0.810

Log Wage 4.254 4.273 2.635 −2.446 2.851 2.894
2.349 2.341 2.054 0.346 3.062 2.265

Other Income −0.010 −0.010 0.004 −0.016 0.009 0.009
0.015 0.015 0.013 0.001 0.017 0.013

Residuals Wage −6.779 −6.795 −5.153 −7.371 −7.410
2.405 2.396 2.135 3.113 2.334

Other Income −0.006 −0.006 −0.020 −0.026 −0.026
0.015 0.015 0.013 0.017 0.013

Tax Kink 0.337 0.332
0.076 0.075

Participation 0.083 0.092
0.436 0.356

Note: Asymptotic standard errors in italics. Complete set of cohort/education and time dummies included.

fully interacted). Indicatively we present a set of cohort education and 
time effects in the Appendix, following the reduced form tables. These 
correspond to column (i) of Table 6.6. Age effects are accounted for 
by the combination of time and cohort effects. It is straightforward 
to compute the corresponding elasticities to compare with the results 
in Table 6.4 by using the group means for hours, the wage, and other 
income reported in that table.9 The coefficients are presented in three 
groups: the intercept coefficients, followed by the wage effects for each 
demographic group, followed by the other income effects.

In the first column we correct for the endogeneity of the wage rate, 
other income, participation, and selection away from the kink. In the 
next column we drop the correction for participation, since the rank 
test suggested that the changes in participation can be controlled by 
the included group and time effects. As expected, the results between 
these two columns are virtually identical. In the third column we also 
drop the correction for selection away from the NI/tax kink. The wage 
elasticities do become somewhat smaller but the effects are not dra-
matic. In contrast, when we use OLS in the fourth column the results 
are completely different; the implied wage elasticities become negative 
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and the income elasticities larger in absolute value. This reflects the 
large and negative coefficient on the wage residual in the first three 
columns; we return to this below.

As already noted the standard errors are corrected for heteroscedas-
ticity, generated regressors, and intra-group dependence, over and 
above that accounted for by the group effects. It turns out that the lat-
ter correction has large effects. For example, the standard error for the 
wage effect for women without children in column (i) of Table 6.5 is 
increased from 2.086 to 2.390 as a result of the correction for intra-
group dependence; the standard error for the wage effect for women 
with the youngest child aged 3–4 increases from 2.173 to 2.707. We ar-
gued earlier that leaving individuals on or close to the kink in the data 
would reduce the elasticities, since those who are on the kink are less 
likely to react to policy changes according to the labor supply model.  
The effects of including the entire sample and ignoring this non- 
linearity can be seen by comparing columns one and five (or two and 
six which do not include corrections for participation) of Table 6.5. 
When we use the entire sample the coefficients on the wage rate are 
always lower, but the effects are more marked for women with young 
children, who tend to work a low number of hours and hence are more 
likely to be close to the kink. Finally we can repeat the comparison 
using column (iii), where we exclude the observations close to the 
kink, but we do not correct for this selection. There we find marginally 
larger effects for women with children when we exclude the observa-
tions close to the kink vis-à-vis the comparable column (vi). For women 
without children the elasticity is larger when we include all the sample 
points. Even if we take this comparison to be credible, we should note 
that childless women rarely work so few hours as to be affected by the 
NI discontinuity.

In Table 6.6 we report the same set of experiments but excluding 
the interaction effects with demographics. The intercept of the model 
contains, as before, a full set of time and group dummies as well as the 
demographic characteristics. The same broad conclusions follow. In 
particular, the OLS results imply negative wage elasticities and larger 
other income elasticities. When we use the entire sample the wage 
elasticity is much smaller when we correct for the selection (columns 
(i) and (ii) compared to (v) and (vi) respectively) but virtually the same 
when compared to the case when we exclude the observations without 
correcting for the selection (compare columns (iii) with (vi)).

We now return to what feature of the data leads to the OLS results 
being so different from the IV ones. To understand whether the differ-
ence from the OLS results originates primarily from the endogeneity 
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of the pre-tax wage or from differential changes in the composition of 
the taxpaying group we re-estimate (1) including as a grouping instru-
ment taxpayer status. The model includes a full set of time effects and 
group effects, where the groups here are defined by education, cohort, 
and taxpaying status. The estimator is a difference of differences esti-
mator with control group the non-taxpayers and treatment group the 
taxpayers.10 In order to keep the cell sizes comparable to the previous 
results we aggregate the four date-of-birth cohorts we use to two larger 
cohorts. These estimates include no corrections for participation or 
for selection on the kink. We also do not include any demographic 
interactions; the model is most comparable to the results presented in 
Table 6.6. The results are presented in Table 6.7.

The estimates are very similar to those obtained by OLS which 
 implies that the main source of endogeneity is in fact the changing 
composition of the taxpaying group. The estimates are a reflection of 
Figures 6.4 and 6.5.

To interpret the results, note that in Table 6.7 although we control 
for the endogeneity of individual pre-tax wages by grouping, we as-
sumed that taste differences between taxpayers and non-taxpayers can 
be modelled as a group fixed effect and time effects; the basic differ-
ence between the results in Tables 6.7 and 6.6 (columns (i) and (ii) 
and (iii)) is that in the latter we allow for changes in taste composition 
between the two groups over time. Why might this be important?

Figure 6.6 shows how female participation rates have changed over 
time. After 1982 there is a rapid increase in the proportion of women 
working. At the same time the proportion of women paying taxes has 
varied substantially. In Figure 6.7 we show that this proportion fell 
quite dramatically up to 1984 but rose fast thereafter. This is partly a re-
flection of the effect of the reforms. Thus for example in 1983/84 there 
was a large increase in the nontaxable allowance. If, in addition, wom-
en entering the labor force in the 1980s are relatively well paid part-
timers, as is considered to be the case, the average unobserved taste for 

Table 6.7. Using Non-Taxpayers as a Control Croup

Wage Other Income

Coeff Elasticitya Coeff Elasticitya

−2.877 −0.115 −0.0147 −0.0764
1.122 0.0449 0.0069 0.0359

Note: Elasticities evaluated at 25 hours and £130.00 other income.
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Figure 6.6. Female Participation Over Time
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Figure 6.7. Proportion of Taxpayers Over Time
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work will be falling among the taxpaying group. This would be consis-
tent with the decline of relative hours for the taxpaying group as shown 
in Figure 6.4 and leads to the negative wage elasticity in Table 6.7 as well 
as for OLS. Regrouping the data by groups whose composition cannot 
change (date of birth and whether statutory education was received) 
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reverses the results and reveals moderate but positive substitution elas-
ticities as well as negative income effects for women with children.

6.4.3.3  SENSITIVITY TO THE NUMBER OF INSTRUMENTS AND  

TO RESTRICTIONS OF TIME EFFECTS

We conclude our analysis by carrying out some further sensitivity 
analysis vis-à-vis the number of instruments. For brevity we present 
results based on the model with no interactions of demographics. All 
the following experiments include all four residuals.

In the first experiment we reduce the number of instruments by us-
ing the prevailing value of five selected tax parameters interacted with 
the cohort/eduation indicators; this is instead of using time dummies 
in these interactions. We still include a full set of time dummies and 
cohort/education indicators additively in the reduced forms and the 
labor supply function. The tax parameters we use are: the basic tax 
rate, the higher tax rate, the VAT rate (value added tax, i.e. the indirect 
tax rate), the NI rate, and the non-taxable earnings allowance. The ef-
fect of using these instruments is not only to increase the number of 
observations per cell but also to increase the weight given to the tax 
reforms relative to the changing wage structure in identifying the labor 
supply effects. The results are very similar to what was obtained before: 
The wage and other income elasticity evaluated at the means is given 
in the first row of Table 6.8. The wage elasticity is still quite high but 
the income effect is effectively zero.

In the next experiment we restrict the time effects both in the reduced 
forms and in the labor supply equation to be a cubic time trend. As with 

Table 6.8. Elasticities with Alternative Instrument Sets and Exclusion  
Restrictions

Wage Other Income

Coeff Elasticityb Coeff Elasticityb

Tax parameters as  
instruments 4.540 0.182 0.00036 0.002

2.426 0.094 0.014 0.082
Cubic Trends 5.732 0.229 0.008 0.042

2.252 0.090 0.013 0.078
No Time Effectsa 3.163 0.127 −0.016 −0.083

1.537 0.061 0.014 0.085
No Time Effects &  
no cohort/educa

8.680
1.137

0.347 −0.063 −0.330
0.045 0.012 0.072

Notes: 1 Includes age, age2, and a dummy for age > 40.
2 Elasticities evaluated at 25 hours and £130.00 other income.
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our earlier results we include in the reduced form a full set of time effects 
interacted with cohort/education indicators. This effectively improves 
the precision of the explanatory power of the  excluded instruments. 
The wage coefficient is larger and the income effect  essentially zero.

In the last two experiments we assess the effect of excluding the 
time effects.

When we do this we do have to control for age, since there are im-
portant life cycle effects of age on hours worked. In the first of these 
two experiments we still include the full set of cohort education in-
teractions. This implicitly means that the time effects are constrained 
and not completely suppressed. The wage elasticity becomes some-
what smaller and the income effect remains very small, but this time 
negative as in most of our earlier results. In the last row we exclude 
the cohort/education effects. This makes the approach similar to tra-
ditional cross section studies, such as those reviewed by Mroz (1987) 
except that the data contain a large number of time periods. Both 
the other income and wage elasticities now become much larger. The 
result is very similar to those reported in Arellano and Meghir (1992) 
where education is used as an identifying instrument.

Two papers known to us use broadly comparable methods although 
they are different in a number of respects. One is Angrist (1991); he 
groups PSID data on annual hours worked for a number of years but 
does not distinguish cross-sectional groups. He interprets his elasti-
cities as intertemporal ones which are always at least as large as the 
within period ones which we report. He finds an elasticity of 0.634. 
When using OLS he finds -0.063. These results are consistent with ours. 
The other paper, by Eissa (1995), evaluates the effects of the 1986 tax 
reform on female labor supply. Her reported wage elasticities are at 
least 0.6 and some higher. She also considers the participation effects 
to derive a total elasticity. Thus our elasticities for weekly hours in the 
UK are lower than some of those estimated recently in the US. It is im-
portant however to emphasize that our paper differs from these studies 
in important methodological respects as well as in the hours measure 
we use. Tracing the precise reason for the differences in the estimates 
is an interesting project.

6.5 Conclusions

The aim of this paper is to investigate the responsiveness of labor sup-
ply to exogenous changes in wage rates and non-labor income. To es-
timate the model we use for our basis the numerous tax reforms of the 
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1980s whose effect at different times was both to raise and to reduce 
marginal tax rates. Moreover at the same point in time taxes went up 
(or down) for some individuals but remained unaffected for others. 
In addition there have been important changes in the dispersion of 
pre-tax wages leading to further variation over time in after-tax wages. 
These changes seem to form an ideal setting for identifying labor sup-
ply responses and appear to avoid the need for hard-to-justify exclu-
sion or exogeneity restrictions.

We develop extensions to the difference of differences estimator 
that account for the effects of changes in labor force composition and 
for the effects of the discontinuity in the British tax system. Our esti-
mates are based on comparing the evolution of post-tax wages, other 
income, and hours, of different date-of-birth cohort and education 
groups. These groups will have been affected differently by the re-
forms because they occupy different points in the income distribu-
tion. Moreover, the increase in wage dispersion favored some groups 
more than others. The reforms and the change in dispersion affect 
both after-tax wages and other income since the latter is comprised 
to a great extent of husband’s earnings. We illustrate the explanatory 
power and validity of the grouping instruments using rank tests.

Using our approach we show that wage elasticities are positive and 
moderately sized. Other income elasticities are quite small and for 
women without children these are zero. The OLS results are very differ-
ent from IV, implying negative wage elasticities. We trace the cause of 
this discrepancy to changes in the composition of the taxpayer group 
over time. On the other hand, we find that changes in labor force par-
ticipation can be explained by common time effects across all groups. 
Once these are included in the model no further correction is neces-
sary. Our results are very robust to a number of restrictions on the in-
strument set which effectively increases the number of observations 
per cell. In particular when we use the values of five key parameters of 
the tax system as instruments, interacting these with the cohort/educa-
tion dummies, we find virtually the same results as when we use time 
dummies in these interactions. Our conclusion is that major tax reform 
should take into account behavioral effects since our compensated sub-
stitution elasticities suggest that the welfare effects are not negligible.

Appendix A: The Reduced Forms and Descriptive Statistics

In Tables 6.9, 6.10, 6.11, and 6.12 we present the reduced forms used in 
estimation. In each table the first row is the cohort/education effect and 
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the first column is the time effect. To obtain the predicted wage (say) the 
group effect is added to the time effect and to the number in the cell which 
represents the interaction effect. Thus the predicted log wage for a low-
education individual born 1950–1959 in 1981 is 1.316 – .351 – 0.061 =  
0.904 (Table 6.9). For the participation probit and the ordered probit 
these calculations provide index values which need to be converted to 
probabilities using the normal distribution. For the ordered probit the 

Table 6.9. Reduced Form for Log Wage

Time 
Effects

Compulsory Schooling
Year of Birth

Post Compulsory 
Year of Birth

<1940 1940–49 1950–59 1960+ <1940 1940–49 1950–59 1960+

Group 
Effect: Effects

1.279 1.145 1.316 1.130 1.749 1.608 1.544 1.343
(0.059) (0.033) (0.024) (0.022) (0.075) (0.057) (0.022) (0.024)

Year = 78 −0.501 0.035 0.275 E - 0.133 0.142 E -
(0.029) (0.069) (0.050) (0.092) (0.074)

Year = 79 −0.444 0.043 0.239 E - −0.032 0.136 E -
(0.028) (0.068) (0.049) (0.096) (0.074)

Year = 80 −0.387 0.033 0.210 E - 0.011 0.161 E -
(0.029) (0.069) (0.049) (0.093) (0.074)

Year = 81 −0.351 −0.055 0.153 −0.061 E - −0.056 E -
(0.033) (0.072) (0.053) (0.041) (0.074)

Year = 82 −0.306 −0.121 0.148 −0.038 E - 0.057 E -
(0.033) (0.072) (0.053) (0.042) (0.076)

Year = 83 −0.243 −0.086 0.137 −0.091 E - −0.028 E -
(0.033) (0.073) (0.054) (0.043) (0.077)

Year = 84 −0.264 −0.042 0.198 −0.041 E −0.175 0.057 E -
(0.032) (0.072) (0.054) (0.041) (0.101) (0.078)

Year = 85 −0.286 −0.047 0.224 0.026 E - 0.040 0.096 E
(0.038) (0.076) (0.058) (0.049) (0.081) (0.049)

Year = 86 −0.209 −0.017 0.101 −0.003 E - 0.165 0.142 E
(0.033) (0.074) (0.056) (0.045) (0.078) (0.045)

Year = 87 −0.139 −0.043 0.074 −0.066 E - 0.121 0.094 E
(0.032) (0.075) (0.056) (0.044) (0.078) (0.044)

Year = 88 −0.080 −0.103 0.164 −0.050 E - 0.073 0.090 E
(0.031) (0.075) (0.055) (0.043) (0.076) (0.045)

Year = 89 −0.027 −0.106 0.105 −0.082 E - −0.045 −0.016 E
(0.030) (0.075) (0.053) (0.043) (0.079) (0.044)

Year = 90 −0.032 −0.172 0.092 −0.094 E - −0.021 −0.052 E
(0.030) (0.077) (0.054) (0.044) (0.074) (0.045)

Year = 91 0.069 −0.231 0.006 −0.177 E - −0.099 −0.018 E
(0.029) (0.077) (0.053) (0.043) (0.077) (0.044)

Child Aged: - 0–2 3–4 5–10 11+ - - - -

- 0.046 −0.020 −0.084 −0.096 - - - -
(0.011) (0.013) (0.009) (0.010)

Note: Asymptotic standard errors in parentheses.
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Table 6.10. Reduced Form for Other Income

Time  
Effects

Compulsory Schooling
Year of Birth

Post Compulsory 
Year of Birth

<1940 1940–49 1950–59 1960+ <1940 1940–49 1950–59 1960+

Group  
Effect:

140.13 123.85 109.39 95.22 220.72 160.62 110.60 90.88
(14.51) (9.36) (6.52) (5.74) (18.56) (15.89) (5.95) (6.21)

Year = 78 −40.16 6.34 1.85 E - −70.75. −34.82 E -
(7.49) (17.12) (13.23) (22.88) (19.67)

Year = 79 −24.61 −5.31 0.95 E - −36.30 −19.02 E -
(7.31) (17.16) (13.08) (24.00) (19.95)

Year = 80 −33.30 0.32 0.06 E - −16.97 −12.65 E -
(7.42) (17.25) (13.26) (23.51) (19.97)

Year = 81 −41.34 13.64 10.29 3.58 E - −16.53 E -
(8.61) (17.92) (14.05) (10.37) (20.17)

Year = 82 −33.71 4.00 20.92 4.57 E - −5.26 E -
(8.46) (18.02) (14.00) (10.05) (20.26)

Year = 83 −34.36 17.14 14.95 9.15 E - −6.44 E -
(8.26) (18.12) (14.23) (10.26) (20.42)

Year = 84 −20.63 2.92 6.96 −2.30 E −38.64 − 16.74 E -
(8.10) (18.10) (14.32) (10.13) (25.52) (20.96)

Year = 85 −23.32 2.39 8.06 0.53 E - 3.83 12.78 E
(9.64) (19.11) (15.46) (12.21) (21.62) (12.33)

Year = 86 −10.73 −11.55 −2.19 3.71 E - −6.22 7.69 E
(8.84) (18.78) (15.26) (11.62) (21.47) (11.83)

Year = 87 −20.84 5.39 17.97 1.48 E - 21.55 16.38 E
(8.31) (18.86) (15.17) (11.27) (21.44) (11.36)

Year = 88 −12.06 3.96 15.61 5.01 E - −10.16 37.56 E
(8.02) (19.05) (14.81) (11.21) (20.93) (11.48)

Year = 89 −16.16 0.89 15.76 3.75 E - −18.15 23.10 E
(7.69) (18.86) (14.56) (11.13) (21.75) (11.33)

Year = 90 −24.68 22.29 6.22 8.69 E - 32.16 51.34 E
(7.81) (19.31) (14.82) (11.42) (20.71) (11.60)

Year = 91 −17.39 9.25 22.32 12.45 E - 14.24 33.93 E
(7.54) (19.73) (14.62) (11.30) (21.65) (11.51)

Child  
Aged:

- 0–2 3–4 5–10 11+ - - - -

- 78.50 75.16 64.74 49.37 - - - -
- (2.36) (3.03) (2.44) (2.88) - - - -

R2 0.086 - - - - - - -

Note: Asymptotic standard errors in parentheses.

thresholds are given at the bottom of the table. Finally the linear demo-
graphic effects are presented at the bottom of each reduced form.

Whenever a cell had to be dropped because of exact multicollinearity 
this is denoted by “E”. The interaction effect then is zero. The base year is 
1992. Finally cells with a hyphen denote either empty cells or cells that 
were excluded because the number of observations were less than 50.
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Table 6.11. Reduced Form Participation Probit

Time  
Effects

Compulsory Schooling
Year of Birth

Post Compulsory 
Year of Birth

<1940 1940–49 1950–59 1960+ <1940 1940–49 1950–59 1960+

Group  
Effect:

0.328 1.043 1.590 1.582 0.754 1.316 1.751 1.846
(0.153) (0.114) (0.082) (0.071) (0.205) (0.199) (0.075) (0.079)

Year = 78 −0.343 0.718 0.496 E - 0.413 0.284 E -
(0.092) (0.187) (0.160) (0.253) (0.241)

Year = 79 −0.154 0.511 0.380 E - 0.099 0.168 E -
(0.091) (0.188) (0.159) (0.265) (0.245)

Year = 80 −0.248 0.568 0.495 E - 0.270 0.342 E -
(0.092) (0.189) (0.161) (0.262) (0.245)

Year = 81 −0.293 0.459 0.348 0.075 E - 0.316 E -
(0.107) (0.197) (0.171) (0.128) (0.248)

Year = 82 −0.404 0.567 0.404 −0.077 E - 0.243 E -
(0.104) (0.198) (0.169) (0.122) (0.247)

Year = 83 −0.318 0.511 0.339 −0.117 E - 0.119 E -
(0.101) (0.198) (0.171) (0.123) (0.248)

Year = 84 −0.414 0.759 0.527 0.147 E 0.288 0.277 E -
(0.098) (0.198) (0.172) (0.121) (0.281) (0.254)

Year = 85 −0.351 0.540 0.373 −0.032 E - 0.106 0.130 E
(0.120) (0.212) (0.188) (0.149) (0.263) (0.152)

Year = 86 −0.071 0.252 0.231 −0.077 E - 0.133 −0.080 E
(0.115) (0.210) (0.189) (0.146) (0.269) (0.150)

Year= 87 −0.036 0.363 0.158 −0.131 E - −0.088 −0.043 E
(0.105) (0.209) (0.186) (0.139) (0.264) (0.139)

Year = 88 −0.012 0.431 −0.010 0.016 E - 0.038 −0.244 E
(0.100) (0.211) (0.179) (0.139) (0.261) (0.139)

Year = 89 −0.030 0.287 0.195 −0.031 E - −0.084 −0.144 E
(0.094) (0.206) (0.179) (0.136) (0.268) (0.136)

Year = 90 −0.015 0.182 0.191 −0.080 E - 0.086 −0.177 E
(0.096) (0.210) (0.185) (0.139) (0.261) (0.140)

Year = 91 0.106 0.321 −0.189 −0.213 E - −0.090 −0.220 E
(0.093) (0.219) (0.177) (0.139) (0.273) (0.139)

Child  
Aged:

- 0–2 3–4 5–10 11+ - - - -

- −1.831 −1.284 −0.650 −0.149 - - - -
(0.030) (0.035) (0.030) (0.035)

Note: Asymptotic standard errors in parentheses.

Following the reduced forms we present the cohort/education ef-
fects and time effects for the model in column (i) of Table 6.6 in Tables 
6.13 and 6.14. The base year is 1992 and the base cohort consists of 
those born in the 1960s with post-compulsory education.

In Table 6.15 describing the data, child is a dummy for the age of the 
youngest child, education is the age at which the individual left full-time  
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Table 6.12. Reduced Form Ordered Probit For Selection Away From The Kink

Time  
Effects

Compulsory Schooling Post Compulsory 
Year of Birth Year of Birth

<1940 1940–49 1950–59 1960+ <1940 1940–49 1950–59 1960+

Group  
Effect:

−0.494 −0.319 0.312 0.448 0.381 0.711 0.787
(0.327) (0.270) (0.252) (0.247) (0.312) (0.241) (0.253)

Year = 78 0.109 −0.471 0.045 E - 0.428 0.680 E -
(0.116) (0.393) (0.250) (0.174) (0.312)

Year = 79 −0.102 0.209 0.198 E - 0.689 0.386 E -
(0.108) (0.265) (0.247) (0.166) (0.319)

Year = 80 −0.020 0.337 0.212 E - 0.510 0.227 E -
(0.106) (0.261) (0.247) (0.166) (0.325)

Year = 81 0.044 0.185 −0.036 0.286 E - −0.089 E -
(0.144) (0.252) (0.267) (0.193) (0.172)

Year = 82 0.028 −0.072 −0.096 0.199 E - −0.205 E -
(0.143) (0.264) (0.268) (0.192) (0.169)

Year = 83 −0.029 0.209 −0.179 0.296 E - −0.230 E -
(0.131) (0.267) (0.263) (0.188) (0.164)

Year = 84 −0.347 0.346 0.270 0.398 E 0.043 0.404 E -
(0.123) (0.274) (0.260) (0.181) (0.150) (0.340)

Year = 85 −0.015 0.258 −0.003 0.124 E - −0.260 −0.198 E
(0.154) (0.268) (0.280) (0.208) (0.189) (0.279)

Year = 86 −0.108 −0.195 −0.037 0.215 E - −0.031 0.275 E
(0.134) (0.193) (0.270) (0.198) (0.170) (0.276)

Year = 87 −0.136 0.122 −0.110 0.421 E - −0.001 0.282 E
(0.131) (0.190) (0.270) (0.196) (0.168) (0.278)

Year = 88 −0.079 0.215 0.010 0.214 E - 0.019 0.236 E
(0.121) (0.173) (0.271) (0.189) (0.160) (0.264)

Year = 89 −0.062 0.135 −0.093 0.332 E - 0.023 0.259 E
(0.116) (0.176) (0.268) (0.185) (0.157) (0.279)

Year = 90 0.048 0.132 −0.142 0.216 E - −0.204 −0.041 E
(0.118) (0.169) (0.276) (0.188) (0.161) (0.259)

Year = 91 0.070 −0.134 −0.283 0.076 E - −0.224 0.245 E
(0.112) (0.167) (0.273) (0.185) (0.158) (0.276)

Child  
Aged:

- 0–2 3–4 5–10 11+ - - - -

- −1.561 −1.643 −1.335 −0.718 - - - -
(0.040) (0.044) (0.033) (0.035)

Thresholds - no tax/NI NI/tax - - - - - -

- −1.748 −1.075 - - - - - -
(0.248) (0.248)

Note: Asymptotic standard errors in parentheses.
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Table 6.13. Cohort/Education Effects

Cohort: Cohort Education Effects on Labor Supply (from Table 6.6, column (i))

Low Education High Education

<1940 1940–49 1950–59 1960+ <1940 1940–49 1950–59

Coef. −9.434 −6.335 −3.942 −1.107 −7.978 −5.336 −2.694
Stand. Err. 1.229 0.966 0.818 0.836 1.970 1.280 0.959

Table 6.14. Time Effects

Fin.  
Year

Time Effects on Labor Supply. Base Financial Year 1992 (from Table 6.6, Column (i))

1978 1979 1980 1981 1982 1983 1984 1985 1986 1937 1988 1989 1990 1991

Coef. 3.79 2.74 2.46 1.26 0.95 0.91 0.02 0.55 0.77 0.90 1.38 0.85 1.06 1.27
Stand. 
Err.

1.16 1.04 0.89 1.08 0.90 0.87 1.03 0.79 0.61 0.81 0.60 0.61 0.78 0.59

education, wages and other income are in 1992 prices, and year  denotes 
the financial year that starts in April.

Appendix B: The Computation of the Standard Errors

The model we estimate has the form

y x z vi i i i= ′ + ′ +β δ ˆ

where i denotes individuals,  x i  contains all the regressors including the 
time effects and the group effects. The are the estimated residuals. Let 
the kth estimated residual be defined by ˆ ( ˆ )z s mi

k
j k= ′γ where s(.) could 

represent a generalized residual or just a residual from a linear reduced 
form and where γ̂ k  is the  q k  × 1 vector of coefficients in the kth reduced 
form. The  q k   × 1 vector of variables included in the reduced form for 
observation i is denoted  m i  . Let  z i  represent the residuals evaluated at 
the true parameter estimates. Finally v u z zi i i i= + ′ −δ ( )ˆ . In computing 
the standard errors we need to account for the effect of using estimated 
rather than actual values for  γ k . Dependence within groups and time 
is mainly accounted for by the presence of the group and time effects 
(see, for example, Moulton 1986). However there may still be some 
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Table 6.15. Descriptive Statistics for the Sample of Workers

Year 78 79 80 81 82 83 84 85

Hours 27.34 26.62 26.53 25.89 25.81 26.04 25.17 26.41
11.75 12.00 11.95 12.12 11.97 12.07 11.99 11.72

Log Wage 0.90 0.94 0.99 0.96 0.99 1.04 1.06 1.29
0.39 0.39 0.40 0.40 0.41 0.44 0.40 0.45

Other Inc. 109.55 121.88 115.29 110.41 116.08 115.15 121.82 127.71
87.51 105.22 104.81 97.44 102.83 97.65 106.84 112.30

Child 0–2 0.08 0.09 0.08 0.09 0.09 0.10 0.08 0.14
Child 3–4 0.08 0.07 0.07 0.05 0.06 0.06 0.08 0.09
Child 5–10 0.23 0.25 0.25 0.27 0.22 0.22 0.23 0.20
Child 11+ 0.12 0.12 0.14 0.12 0.14 0.15 0.15 0.15
Age 38.25 37.97 38.47 38.10 38.04 37.99 38.50 38.60

7.62 7.29 6.71 7.09 6.89 6.92 6.92 6.04
Education 15.96 15.98 16.05 16.23 16.26 16.24 16.24 16.86

2.21 2.06 2.19 2.25 2.26 2.09 2.10 2.14
Educ >16 0.23 0.23 0.23 0.27 0.24 0.27 0.26 0.39

Year 86 87 88 89 90 91 92

Hours 26.51 26.93 27.22 27.14 27.03 27.03 26.97
12.14 11.89 12.00 12.40 11.74 12.06 12.42

Log Wage 1.08 1.14 1.18 1.24 1.24 1.23 1.29
0.40 0.44 0.46 0.46 0.43 0.45 0.47

Other Inc. 114.45 124.38 120.47 131.23 118.22 117.14 121.59
109.31 153.74 125.51 170.55 126.58 126.00 116.23

Child 0–2 0.10 0.10 0.14 0.13 0.15 0.12 0.14
Child 3–4 0.07 0.08 0.08 0.08 0.07 0.09 0.09
Child 5–10 0.22 0.20 0.20 0.22 0.21 0.19 0.19
Child 11+ 0.12 0.12 0.10 0.12 0.10 0.16 0.15
Age 37.50 37.44 37.27 37.62 37.80 38.11 38.27

6.36 6.58 6.80 6.43 6.50 6.30 6.36
Education 16.51 16.68 16.67 16.71 16.64 16.91 16.90

2.17 2.28 218 2.17 2.07 2.35 2.37
Educ >16 0.32 0.34 0.35 0.36 0.36 0.39 0.37

limited dependence between the errors within a group even after re-
moving these main effects. We use a White (1982) approach to allow for 
this problem. There are  N gt , individuals within each group in period t.

Let the  N gt  ×  N gt , covariance matrix of the errors within a group g in 
time period t be denoted by  Ω gt . The off-diagonal elements represent in-
tragroup covariances. Let  X gt , and  Z gt , represent the matrix of  N gt , obser-
vations of the variables in x and z respectively for group g in period t.  
Define the  N gt  × p matrix  Q gt  = [ X gt   Z gt ], p being the total number of regres-
sors including the residuals  z i . Let Q represent the entire matrix of obser-
vations over the whole sample for the x and z variables.
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We assume that

 plimN
Q Q

N
Pgt

gt gt gt

gt
gt→∞

′
=

Ω   (9)

where  P gt  is a p × p positive definite matrix. This assumption effec-
tively limits the amount of intra-group dependence and implies that 
the model can be consistently estimated with a fixed number of time 
periods and the number of individuals going to infinity, which is our 
framework. Denote the  N gt  × 1 vector of estimated residuals within a 
group g in period t by v̂gt  Denote ζ = (β'δ'). There are G groups over T 
time periods and K generated regressors. Denote by Γ gt

k  the N qgt k×  
matrix whose ith row is given by the derivative of s m( )′i kγ̂  with respect 
to  γ k . Finally denote by V(γ̂ k) the covariance matrix of γ̂ k . We assume 
that the number of time periods and the number of groups is fixed but 
that the number of individuals within each group is large and goes to 
infinity. Given the above assumptions we can estimate consistently the 
asymptotic covariance of the estimated parameters ζ by

V( ) ( ) ( )ζ δ γˆ ˆ ˆ ˆ ˆ= ′ ′ + ′−

==
∑∑Q Q Q v v Q Q Vgt gt gt gt
t

T

g

G

k gt gt
k

k
1

11

2′ Γ ΓΓ gt
k

gt
k

K

Q Q Q( ) .′ −

=
∑ 1

1

This covariance matrix allows for the effects of estimated residuals, 
for heteroscedasticity, and for dependence within groups consistent 
with assumption (9). The formula we use ignores, for computational 
simplicity, the covariance of the coefficients γ̂ k across the k = 1,…,K  
reduced forms. However, note that in our case the correction for gen-
erated regressors (the second term in the square brackets) accounts 
only for a small component of the above covariance matrix.
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7

Job Changes and Hours Changes: 
Understanding the Path of Labor Supply 
Adjustment

Richard Blundell, Mike Brewer and Marco Francesconi

7.1 Introduction

The use of the canonical model of labor supply for policy analysis is 
pervasive. A central tenet of this model is that workers have flexible 
choices over hours of work, selecting their desired utility-maximizing 
level at any given wage. A number of studies have cast some doubt on 
this model by arguing that there is not free choice of hours within 
a job and limited choice across jobs, and providing evidence of job 
“packages” whereby wage and hours are tied together.1 Most of the 
contributions in this literature however identify hours constraints by 
relying on observed individual characteristics (e.g., number and age 
of children, or job mobility) or stated labor supply preferences (Ham 
1982; Moffitt 1984; Lundberg 1985; Altonji and Paxson 1988; Stewart 

The original version of this chapter was published as: Blundell, R./Brewer, M./Francesconi, 
M. (2008). Job Changes and Hours Changes: Understanding the Path of Labor Supply Adjustment, 
in: Journal of Labor Economics, 26(3): 421–53. © 2008 by the University of Chicago. Financial 
supports from the Department of Trade and Industry ‘Labor Market Flexibility Small Grant Fund 
2004’ and from the ESRC Centre for the Microeconomic Analysis of Public Policy (CPP) at the IFS 
are gratefully acknowledged. We thank Alison Booth, Mark Bryan, Jan van Ours, Arthur van Soest, 
the Editor (Jeff Smith), two anonymous referees, and seminar participants at the Universities of 
Essex and Tilburg, Institute for Fiscal Studies, Bank of England, Bank of Spain, UK Department for 
Education and Skills (London), the 2005 European Society for Population Economics (Paris) and 
the Econometric Society World Congress 2005 (London) for helpful suggestions. We are responsible 
for all remaining errors and shortcomings of the paper. 



171

Understanding the Path of Labor Supply Adjustment

Dictionary: NOSD

OUP CORRECTED PROOF – FINAL, 02/24/2016, SPi

and Swaffield 1997; Euwals 2001). These two strategies are problem-
atic because changes in labor supply preferences or other individual 
variables may not be exogenous to hours levels or changes. 

Our strategy is to use a sequence of policy reforms that directly af-
fected the labor supply incentives of specific groups of individuals 
while leaving the incentives faced by others unchanged. Our objec-
tive is to use these reforms to assess the degree of flexibility of hours 
changes within and across jobs. The emphasis is more on the extent of 
within- and between-job flexibility – whether it is large or small and 
for which type of workers it is larger or smaller – rather than on the 
question of whether hours flexibility is complete or not. Specifically, 
we analyze transitions from positive hours of work to positive hours 
of work made by single women in response to (exogenous) tax and 
benefit policy changes that occurred in Britain in the 1990s. We use 
three different reforms to highlight likely actual movements along 
the labor supply curve, and combine these with information on stated 
preferences and job mobility to assess whether and how women adjust 
their labor supply in response to changes in the incentives to work a 
given number of hours.

Many of the tax and benefit reforms in the United Kingdom, Can-
ada, and the United States has been directed at increasing the labor 
market attachment of the lower skilled workers, in particular those 
facing high fixed costs of work such as childcare (Blundell 2002). 
A  significant part of the rise in employment among single moth-
ers in the US over the late 1980s and 1990s has been attributed to 
the expansion of the Earned Income Tax Credit (Eissa and Liebman 
1996; Meyer and Rosenbaum 2001). Similarly, it has been argued 
that much of the rise in the participation of single mothers in the UK 
has been due to increases in the generosity of the tax credit policies, 
namely Family Credit (FC) and Working Families Tax Credit (WFTC).2 
The Self-Sufficiency Project (SSP) in Canada provided further experi-
mental evidence on the effectiveness of financial incentives on the 
working decisions of low-income single-parents (Card and Robins 
1998). An interesting feature of the UK reforms has been the changing 
incentive structure towards part-time and full-time work engendered 
by these reforms. Not only has employment responded to these re-
forms but so has the distribution of weekly hours of work (Blundell 
et al. 2000b; Brewer 2001). However, the mechanism for these adjust-
ments in labor supply has not been studied. Are adjustments to hours 
made by moving jobs or do workers adjust their hours of work over 
time with the same employer? This mechanism of adjustment is the 
focus of this paper. 
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For such an analysis panel data are essential, as it is necessary to 
know the employment position and hours worked of each specific in-
dividual before and after adjustment takes place. Since 1991 a high-
quality panel data survey, the British Household Panel Survey (BHPS), 
has been collected annually for Britain, and that is the data source 
we use in our analysis covering the period 1991–2002. The BHPS also 
has the attraction of recording individuals’ stated preferences toward 
hours of work, so that actual movements can be examined alongside 
changes in stated preferences. 

Even if hours were completely fixed within jobs but mobility between 
jobs was costless, we would still expect workers to be located on their 
labor supply curve, i.e., at their most preferred level of hours given the 
market wage. But if there are individual costs to moving between jobs, 
or firms collectively require a given number of hours due to facing 
fixed costs or technology-related coordination requirements,3 then 
workers will face immobility (at least in the short run) on the hours 
they can work. This has implications for the interpretation of data on 
actual and preferred hours of work, rates of mobility between jobs, 
and for estimating models of labor supply. Various strands of research 
have suggested models of hours choice where hours are fixed within 
jobs. One strand, which dates back to Barzel (1973) and Rosen (1976), 
grounds its analysis in models where jobs are packages of fixed hours-
wage combinations (Ham 1982; Moffitt 1984; Lundberg 1985; Biddle 
and Zarkin 1989; Kahn and Lang 1991; Altonji and Paxson 1988; 1992; 
Dickens and Lundberg 1993). Another more recent strand is developed 
within a monopsonistic environment, where employer preferences 
play a key role in determining hours of work in a given job (Manning 
2003).

In this study we are interested in examining if and how employed 
single mothers vary their hours in response to exogenous changes in 
the incentives to work a given level of hours. For this purpose, we use 
reforms to the tax and benefit system that changed the hours condi-
tions for FC in 1992 and 1995 and the attractiveness of work through 
WFTC in 1999 to assess the “canonical” model of hours flexibility. We 
also look at how changes in hourly wages both within and between 
jobs relate to the introduction of the reforms. Although this analysis 
can be biased by the usual endogeneity problems, it is likely to give 
us a more exhaustive picture of the British labor market and an in-
dication of the possible presence of imperfections or technological 
rigidities.

Besides providing us with relatively “clean” experiments to test hours 
constraints, these three tax/benefit reforms (especially the WFTC 
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program) have also been widely analysed in previous studies (Bingley 
and Walker 1997; Blundell et al. 2000b; Blundell and Hoynes 2004; 
Gregg and Harkness 2007; Francesconi and van der Klaauw 2007; 
Brewer et al. 2006). These studies have come up with broadly con-
sensual evaluations of the reforms’ effects on a number of outcomes, 
including employment and wages. None of these studies, however, fo-
cuses on changes in worked hours. Stewart and Swaffield (2004) exam-
ine the working hours of low-wage employees in the UK, but analyze 
the impact of the introduction of the National Minimum Wage in 
April 1999 rather than the impact induced by reforms that potentially 
changed the incentive to work a given number of hours per week. 
Their results indicate that the minimum wage had a negative effect on 
hours worked by low-wage women, although they do not show how 
single women with and without children have been differentially af-
fected. In addition, neither these studies nor the earlier research on 
wage-hours packages analyse job changing behaviour as a mechanism 
to adjust hours of work or address the broader issue of labor supply 
adjustment.4

We find that the introduction of the WFTC reform in 1999 led to a 
substantial increase in single mothers’ hours of work. The primary 
mechanism for this adjustment was through job changes rather than 
labor supply adjustments within a job. There is a good deal of heteroge-
neity in the effects of the WFTC reform, with evidence of even less ad-
justment within jobs emerging among single mothers whose youngest 
child was aged 0–4, and who worked in larger firms, service industries, 
and the public sector. The presence of some hours inflexibility within 
jobs is confirmed when we look at hours changes by stated labor supply 
preferences. Women who stated that they were unconstrained in their 
job showed the largest upward adjustments after the WFTC reform if 
they changed job. Similarly, and again in line with their stated prefer-
ences, overemployed women showed the largest downward adjustments 
after the 1992 FC reform (which reduced the minimum work require-
ment to receive FC from 24 to 16 hours a week) only if they changed 
job. Finally, we find relatively little effect on wages. However, there is 
some weak evidence that certain groups of women (especially single 
mothers who lived in London and the South East) operated under  
monopsonistic conditions, whereby changing job led to significantly 
lower wages after the introduction of WFTC. 

Our research is likely to be relevant for many aspects of labor mar-
ket policy, especially for the design of tax credit and benefit policies 
which specify a minimum number of hours of work per week as a pre-
condition for entitlement to a given payment (e.g., the Working Tax 
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Credit, and the current pilot for the Employment Retention and Ad-
vancement Scheme in the UK). From the result that hours are not very 
flexible within jobs, we can infer that changes to the tax/benefit in-
centives to work a given number of minimum hours are likely to influ-
ence rates of job-to-job transitions for the affected groups of workers.

The next section briefly explains the rules and structure of the 
FC/WFTC programs, and discusses our estimation approach and iden-
tification strategy. Section 7.3 introduces the data, and describes the 
variables used in the analysis. Section 7.4 presents the empirical results, 
and Section 7.5 summarizes our main results.

7.2  “In-Work” Benefit Reforms in the United Kingdom

7.2.1 Institutional Background

Programmes to support low-income working families with children 
(hereafter called “in-work benefits”, even though the more recent pro-
grammes are officially designated tax credits) have a long history in 
the United Kingdom. A peculiar feature of the UK’s in-work benefits 
is that awards depend not just on the earned and unearned income 
and family characteristics, but also directly on (weekly) hours of work: 
since their inception, in-work benefits have only been available to 
families with children who usually work some minimum number of 
hours a week.5 

Two in-work benefits were in operation during our sample period: 
Family Credit (FC), which existed from April 1988 until September 
1999, and the Working Families Tax Credit (WFTC), which existed 
from October 1999 until March 2003.6 In April 1992, the minimum 
work requirement in FC fell from 24 to 16 hours a week. This occurred 
between the first two waves of the BHPS. The impact of this reform on 
single parents’ labor supply is ambiguous: those working more than 16 
hours had an incentive to cut hours to (no less than) 16, while those 
previously working fewer than 16 hours had an incentive to increase 
their labor supply to (at least) the new cut-off. In 1995, there was an-
other reform to Family Credit, in the form of an additional (small) 
credit for those adults working full time (i.e., 30 or more hours a week). 
This reform affected the labor supply decisions of lone parents in obvi-
ous ways: there was an increased incentive for those working less than 
30 hours to increase their hours to 30, but an income effect meant 
that those already working at least 30 hours had an incentive to cut 
their hours worked to no less than 30. 
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The 1999 WFTC reform has a more complicated impact on labor 
supply. WFTC was more generous than FC in three ways: it had high-
er credits, particularly those for young children, families could earn 
more before the benefit began to be withdrawn, and it had a lower 
withdrawal/taper rate. Overall, the reform increased the attractiveness 
of working 16 or more hours a week compared to working fewer hours. 
But the last of the three aspects of the reform meant that the biggest 
income gains were experienced by families just at the end of the FC 
taper (i.e., families whose earnings had reduced their entitlement to 
FC just to zero), who tended to be working full time (Blundell et al. 
2000b). The expected impact of the WFTC reform on lone parents’ 
labor supply, conditional on working 16 or more hours, is as follows: 
(i) people receiving the maximum FC award will face an income effect 
away from work, but not below 16 hours a week; (ii) people working 
more than 16 hours and not on maximum FC will face an income ef-
fect away from work (but not below 16 hours a week), and a substitu-
tion effect towards work; (iii) people working more than 16 hours and 
earning too much to be entitled to FC but not WFTC (“windfall ben-
eficiaries”) will face income and substitution effects away from work if 
they claim WFTC (see Blundell and Hoynes 2004; Brewer et al. 2006).7

The occurrence of such reforms (i.e., the 1992 fall in hours require-
ment for FC, the 1995 additional credit for working full time, and the 
introduction of the WFTC program in 1999) means that we can divide 
our sample into three periods: (a) Autumn 1991 to (March) 1995, with 
the post-reform period (which in our analysis we label FC, i.e., under 
the in-work benefit regime of FC) covering the years 1992–94; (b) April 
1995 to September 1999, with the post-reform period (labelled FC+) be-
ing defined over the years 1995–97; and (c) October 1999 to the end of 
the sample, with the post-reform period (labelled WFTC) being between 
1999 and 2002.8 In our empirical analysis we take advantage of each of 
these separate reforms: not only did they have the potential to affect 
single mothers’ hours of work, but they also could have done so in op-
posite directions. However, although we use this three-group categoriza-
tion, most of our analysis will only isolate the 1992 and 1999 reforms (as 
the additional credit under FC+ was small), and focus on the few years 
immediately following the introduction of each policy change. 

7.2.2 Analytical Framework and Identification Issues

To assess whether female labor supply adjustments operate through 
job changes in response to exogenous changes in the incentives to 
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work a given number of hours, we estimate four different specifica-
tions of a simple model of hours changes. We perform this assessment 
using a difference-in-difference method (Ashenfelter 1978; Heckman 
and Robb 1985): that is, we identify the FC and WFTC effects on single 
mothers’ behaviour through the differential tax and benefit treatment 
that they receive as compared to a control group, which is given by 
single women without children.9 The main identification condition 
underlying this approach is that, other than the introduction of the 
changes in in-work benefits, there are no contemporaneous shocks 
that affect the relative outcomes of the treatment and control groups. 
Therefore, identification relies on the assumption that variation in la-
bor supply preferences of single parents be independent of the reforms 
conditional on the observed covariates and time effects.10

At the time of the introduction of the 1999 reform, however, there 
were other shocks that might have influenced single mothers’ and 
childless women’s labor supply differently. Three policy changes in 
particular could have interacted with the WFTC effects. First, there 
was an increase in basic child benefits under Income Support (the 
main welfare benefit, similar to the Aid to Families with Dependent 
Children or Temporary Assistance for Needy Families in the United 
States) between 1998 and 1999. In terms of labor supply, however, this 
increase implies a negative income effect that could lead to a down-
ward bias in our effect estimates. Our estimates may then represent a 
lower bound of the true effect. Second, the National Minimum Wage 
(NMW) was introduced in April 1999 (Dickens and Manning 2004; 
Stewart 2004). The NMW might have affected both the extensive mar-
gin of labor supply (inducing inactive women to get a job) and the in-
tensive margin (increasing the incentives for working women to work 
more hours). But such incentives presumably had the same impact on 
single mothers’ behaviour as they did on single childless women’s. 
The NMW-related shock, therefore, is not likely to have changed the 
employment outcomes of the treatment group differently from those 
of the control group. 

Third, between July 1997 and October 1998, the British government 
launched a series of New Deal programmes intended to help different 
groups of low-income people move from welfare into work using a 
combination of intensive job search assistance and small basic skills 
courses (Blundell et al. 2004; Van Reenen 2004). One of such initia-
tives, the New Deal for Lone Parents (NDLP), was aimed at all lone 
parents in receipt of Income Support with children under 16 and whose 
youngest child was over five years and three months (from April 2000 
this lower age cut-off was dropped to three).11 Under NDLP, lone parents 
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were assigned to a personal advisor, whom they were supposed to meet 
once every two weeks to receive advice on job vacancies, in-work ben-
efits, childcare arrangements, training, and job search techniques. One 
interesting aspect of NDLP, which was largely shared with other New 
Deal programmes, was that involvement in the scheme and searching 
for work were entirely voluntary, and benefit entitlements did not de-
pend on whether people decided to enter the scheme or not.12 Single 
women without children were not involved in a similar initiative, un-
less they too were longer-term unemployed and had low income. 
Therefore, NDLP and any of the other New Deal schemes were likely to 
affect women – whether single mothers or not – only to the extent that 
they were unemployed. But since unemployed and out-of-the-labor-
force women are excluded from our analysis (in fact, women must be 
employed for at least two consecutive years to be included in our sam-
ple; see Section 7.3), the influence of NDLP on hours changes is likely to 
be limited. In any case, as single mothers, on average, have less educa-
tion and are more likely to be unemployed, we performed sensitivity 
checks that will be discussed in Section 7.4.3 by replicating our analy-
sis using a more restricted control group, consisting of single childless 
women with low educational attainment.

Turning to the model specifications, let  Δh it  denote the change in 
total (usual and overtime) weekly hours of work between year t − 1 and 
year t; let  d it–1  be a dummy variable that is equal to 1 if woman i is a 
lone mother at time t − 1, and 0 otherwise; and let  Q it  be equal to 1 if 
woman i changes a job between year t − 1 and t, and zero otherwise. 
The four specifications are as follows:

(1)

(2)
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where I(w) is a function indicating that the event w occurs; δ(t) in 
equation (2) is a linear time trend;  X it  is a vector of individual charac-
teristics measured either at t − 1 or between t − 1 and t; and  ε it  is an i.i.d. 
error term. The variables in X described in detail in the next section, 
are a cubic polynomial in total work experience, dummy variables 
for race, educational qualification, firm size, public sector, region of 
residence, housing tenure, union coverage, and industry, the number 
and changes in the number of children by age group, and changes in 
health status and local unemployment rate.13 The treatment effects for 
movers are captured by  β FC  and  β WFTC , while  b FC   and  b WFTC  respectively 
capture the FC and WFTC treatment effects for workers who did not 
change job (stayers).14

The key differences across equations (1)–(4) involve the specification 
of time trends. In equation (1), time trends are not modelled, except 
those operating through  β FC  and  β WFTC . Equation (2) instead allows for 
group-specific linear time trends (captured by  α 31  and  α 32 ), while in 
equation (3), we have a more flexible specification with group-specific 
discrete jumps for stayers after both the 1992 and 1999 reforms ( b FC  
and  b WFTC ). Finally, equation (4) introduces even greater flexibility by 
allowing different trends in job changing behaviour after each reform 
(through  α 21  and  α 22 ). If ˆ ˆbj j= β  (with j = FC, WFTC) we cannot statisti-
cally reject the hypothesis of within-job flexibility in hours choice, 
while if b̂j  is statistically smaller than ˆ ˆbj j= β  there is evidence of hours 
constraints within jobs.

Estimation of (1)–(4) is performed using ordinary least squares 
(OLS). However, because our regressions are in changes,15 all individ-
ual time-invariant permanent unobservables that enter additively in 
the determination of hours levels are eliminated from the estimation. 
In computing the standard errors we take advantage of the fact that we 
have multiple observations over time, and thus we allow for arbitrary 
serial correlation.

7.3 Data 

The data we use come from the first twelve waves of the British House-
hold Panel Survey (BHPS) collected over the period 1991–2002. Since 
Autumn 1991, the BHPS has annually interviewed a representative 
random stratified sample of about 5,500 households covering more 
than 10,000 individuals. All adults and children in the first wave are 
designated as original sample members. On-going representativeness of 
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the non-immigrant population has been maintained by using a “fol-
lowing rule” typical of household panel surveys: at the second and 
subsequent waves, all original sample members are followed (even 
if they moved house or if their households split up), and there are 
interviews, at approximately one-year intervals, with all adult mem-
bers of all households containing either an original sample mem-
ber, or an individual born to an original sample member whether 
or not they were members of the original sample. The sample there-
fore remains broadly representative of the population of Britain as it 
changes over time.16

Our estimation sample includes employed unmarried non-cohabit-
ing females (separated, divorced, widowed and never married) who are 
at least 16 years old and were born after 1941 (thus aged at most 60 in 
2002). Because equations (1)–(4) refer to changes in hours worked, we 
measure hours changes conditional on being in work in period t − 1 
and remaining in work in period t. We exclude any female who was 
long-term ill or disabled, and in school full-time or self-employed or 
out of the labor force in a given year. The sample includes 2,284 wom-
en who have been observed working at least two consecutive times 
over the sample period and at some point were living alone, of whom 
1,122 are lone mothers and the remaining 1,162 are childless. In line 
with the Inland Revenue’s definition, a child must be aged 16 or less 
(or be under the age of 19 and in full-time education) to count as a 
dependent child for whom the single mother is responsible. Although 
only 16 percent of the women are observed in the same marital state 
for all the 12 years of the panel, about 60 percent of them are observed 
for at least 7 years in the same state. The resulting sample size, after 
pooling all available years for both groups of women, is 12,359 obser-
vations (4,585 on lone mothers and 7,774 on childless women). Of the 
1,280 single women in the 1999 wave of interviews, 25 lone mothers 
and 32 childless women (about 4.5 percent of the sample in that year) 
were interviewed just before the day in which the 1999 reform was 
implemented (October 5th). To limit problems of interpretation, they 
were dropped from the estimating sample. Their inclusion however 
does not alter any of our main results.

Table 7.1 presents summary statistics of the outcomes and charac-
teristics of the two groups of women, which we use as covariates in 
the empirical analysis below. There are some noticeable differences 
between the two groups.17 Lone mothers are younger (30 versus 38 
years), less educated (56 percent have qualifications short of A level 
versus 48 percent among childless women, and only 6 percent of lone 
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Table 7.1. Summary Statistics

Variable Unpartnered women  
without children

Lone mothers

Total weekly hours of work 34.74 25.61
(13.25) (14.20)

Change in worked weekly hoursa 0.39 2.25
(11.40) (12.31)

Absolute change In worked weekly hoursa 6.00 6.91
(9.62) (10.28)

Hourly pay 7.06 5.85
(6.01) (5.19)

Monthly labor income conditional on 
working positive hours (in 2002 pounds)

1,110
(911)

694
(629)

Age (years) 38.1 30.00
(15.0) (11.36)

Nonwhite 0.043 0.090
Registered disabled 0.049 0.023
Number of children by age group:b

0–4 0.231
(0.510)

5–10 0.588
(0.755)

11–18 0.798
(0.771)

House owner 0.578 0.541
In social housing 0.229 0.377
A level or higher educational qualification 0.520 0.438
No qualification 0.152 0.144
University degree or more 0.144 0.060
Total work experience (years) 14.33 8.67

(11.47) (7.88)
Employed in a firm with fewer than 50 
workers

0.660 0.746

Employed in service industriesc 0.838 0.820
Employed in the public sector 0.247 0.171
Union covered 0.514 0.530
Changed job during previous year 0.167 0.179
Local unemployment rated 0.065 0.063

(0.032) (0.031)
Number of person-wave observations 7,774 4,585
Number of women 1,162 1,122

Notes: The figures are means (standard deviations in parentheses) computed over all person-wave 
observations for which two consecutive years of data are available.
a The change is measured over two consecutive years.
b  Averages are computed over the entire subsample of lone mothers. If computed over the three 

specific subsamples of lone mothers with children in each child group, the means (standard 
deviations) are 1.172 (0.448), 1.318 (0.582), and 1.321 (0.548), respectively.

c  ‘Service industries’ refer to banking, finance and insurance, distribution, hotels and catering, 
transport and communication, and other services (which include education and sanitary services).

d Computed over 306 travel to work areas.
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mothers have a university degree versus 14.4 percent),18 more likely to 
be non-white (9 versus 4.3 percent) and in social housing (38 versus 
23 percent), less likely to be employed in the public sector (17 percent 
versus 25 percent), and have fewer years of work experience. The two 
groups of women are instead relatively similar in terms of job chang-
ing behaviour with 17 percent of childless women and 18 percent of 
single mothers moving across employers in any two given years.19 Sys-
tematic differences emerge again in the case of labor market outcomes. 
Compared to unmarried women without children, lone mothers work 
about 9 fewer hours per week, earn £1.20 less per hour, and nearly 
£420 less per month, and report a larger change in worked hours from 
one year to the next (an increase of 2 hours and a quarter per week 
versus less than 25 minutes).20

To gain a greater insight into how the reforms might have changed 
the distribution of hours worked among all single women, Figure 7.1 
plots histograms of total weekly hours of work for all women in the 
sample by survey year (with the vertical line in each panel indicating 
the eligibility hours cutoff).21 Women can be found working any num-
ber of hours from 1 to 60 per week in any given year. In most years, 
we observe a great deal of variability with bunching at about 20, 30, 
and 35–40 hours and, depending on the year, at some hours between 
40 and 50 (see also Blundell, Duncan and Meghir 1998). A striking 
feature is that, in every year up to 1996 (perhaps with the exclusion 
of 1991), there was only a small fraction of workers below the eligibil-
ity cutoff (accounting for about 15–20 percent of the single women 
in the sample), while in the two years prior to the 1999 reform there 
was clear evidence of bunching just below the 16-hour cutoff. From 
1999 onwards, the fraction of female workers with total weekly hours 
between 16 and 20 was around 12 percent, almost twice as large as the 
fraction of workers in the same hours range between 1992 and 1998. 
These features of the data provides some quantitative indication of the 
hours effect associated with WFTC. From 1998 onwards, also discern-
ible is a greater concentration of workers at 30 hours but we cannot 
detect any substantial change around the 30-hour cutoff immediately 
after the introduction of FC+.

We now turn to mean hours changes. Figure 7.2 plots the time 
trends for the year-on-year average changes in total hours worked 
over the sample period (with the dotted lines around the averages dis-
playing the corresponding one-standard-deviation bands). Panel (a) 
shows the trends for all working women distinguishing lone mothers 
(straight line) from single childless women (dashed line), while panels 
(b) and (c) display the trends for female workers who moved between
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Figure 7.1. Female Weekly Hours of Work by Survey Year

Note: The vertical line indicates hours eligibility cutoff.

jobs and for workers who stayed with the same employer respectively. The 
data reveal that changes in hours worked among unmarried women 
without children are small and stable, ranging between 0 and 1 hour 
per week over the entire period (panel (a)). The mean hours changes for 
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Figure 7.1. Continued

lone mothers instead are greater and their time variability is higher too. 
The largest hours change is observed after the introduction of the WFTC 
between 1998 and 1999, when lone mothers reported on average an 
increase of about 4.5 hours of work per week.22 But, after 1999, lone 
mothers seem to have adjusted their hours changes downward. The 
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Figure 7.2. Average Changes in Total Weekly Hours of Work Single Childless 
Women and Lone Mothers by Job Changing Status

1992 reform, which reduced the hours requirement for FC eligibility 
from 24 to 16 per week, increased single mothers’ labor supply by about 
2.5 hours, but again this increase was not followed by further increases 
in subsequent years. The additional FC for those working 30 or more 
hours does not appear to be associated with substantial changes in hours
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Figure 7.2. Continued

worked immediately after its introduction in 1995, but it is followed by a 
steady increase even before the peak between 1998 and 1999.

Panel (b) shows that the largest changes are experienced by women who 
moved between jobs, with lone mothers reporting an average change in 
hours of about 4 per week over the whole sample period and unmarried 
women without children of 1 per week. The time patterns for lone moth-
ers are similar to those reported in the previous panel, although the peak 
in 1998–99 is followed by a further increase over the subsequent year. 
Lone mothers’ increase in hours between 1991 and 1992 is also sizable, 
with an average close to 4 hours per week. Hours changes among those 
who stayed with the same employer instead are much smaller for both 
groups of women, especially for women without children (panel (c)). 

7.4 Results

7.4.1 Benchmark Estimates

The estimates of the impact of job changing behaviour on hours 
changes are shown in Table 7.2. These are presented for the four speci-
fications described in Section 7.2.2, and separately for the cases in 
which the variables in X are excluded or included.23

The regressions without controls indicate that changing job is associ-
ated with increases in women’s labor supply by less than one hour per 
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week ( α 2 ) although this effect is only significant at the 10 percent level in 
the first three specifications, while single mothers experience significant-
ly larger changes of about 1.5 hours per week ( α 1 ) The treatment effects 
for stayers ( b FC  and  b WFTC ) are small and never statistically significant, 
and so are the average treatment effects for job movers after the 1992 
reduction in hours requirement under FC( β FC ). But the introduction of 
WFTC had a strong impact on job movers with a significant increase 
of their labor supply by 2.5–3 hours per week on average. Importantly, 
from specification (4) we can reject the hypothesis that ˆ ˆbWFTC WFTC= β  at 
the 5 percent level (the p-value of the t-test of equality is 0.024), which 
provides evidence of hours inflexibility within jobs. Most of these re-
sults are robust to the inclusion of the control variables X, with the 
only exception of  α 1  which now becomes statistically insignificant.24 
With 16 and 20 percent of women changing job after the 1992 and 
1999 reforms respectively, we can derive their overall effects on hours 
changes conditional on working: FC had virtually no overall impact, 
while WFTC increased single mothers’ weekly hours of work by about 
1.1 hours (specification (4)). 

Because Figure 7.2 reveals that stayers also increased their worked 
hours immediately after the 1999 reform, the previous analysis was 

Table 7.2. The Impact of the In-Work Benefit Reforms and Job Changes on 
Hours Changes

Without controls With controls

(1) (2) (3) (4) (1) (2) (3) (4)

α1 1.58 1.27 1.54 1.36 0.34 0.44 0.24 0.19
α2 (7.94) (2.68) (3.51) (2.98) (1.08) (0.85) (0.59) (0.32)

0.77 0.74 0.73 −0.19 −0.30 −0.32 −0.31 −0.45
(1.86) (1.78) (1.76) (0.28) (0.64) (0.70) (0.71) (0.82)

bFC −0.25 0.03 −0.03 −0.21
(0.40) (0.07) (0.01) (0.44)

bWFTC 0.16 0.45 0.20 0.56
(0.33) (0.89) (0.42) (0.94)

βFC 0.11 0.72 0.95 0.48 0.21 0.83 0.89 0.44
(0.08) (0.51) (0.67) (0.29) (0.15) (0.59) (0.62) (0.28)

βWFTC 2.56 2.66 2.48 3.39 2.54 2.65 2.60 3.42
(2.46) (2.56) (2.29) (2.82) (2.51) (2.63) (2.47) (2.92)

Number of  
observations 12,359 12,359

Notes: Absolute values of t-statistics (obtained from standard errors that are adjusted to reflect 
multiple observations per person) are in parentheses. The labelling of columns (1)–(4) corresponds 
to equations (1)–(4) described in the text.

Source: British Household Panel Survey 1991–2002.
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repeated after excluding the last two years of the sample. Indeed, the 
WFTC effect for stayers is now larger and close to one extra hour per 
week, but its p-value is never below 0.11. In any case, even after this 
selection, all other results are confirmed, including the rejection of 
the hypothesis of flexibility in hours within jobs.25 Thus, in response 
to the exogenous change in work incentives given by the WFTC pro-
gram, changing job seemed to have been the strongest mechanism of 
labor supply adjustment among single mothers after 1999.

We repeated the previous analysis with a different subsample, in 
which the control group of single childless women is limited to those 
with educational qualifications below A level. In the spirit of the dis-
cussion in Section 7.2.2, this allows us to see whether our results are 
concentrated in specific subgroups of the population who might have 
been affected by other policy initiatives (such as the New Deal for 
Lone Parents) that were introduced at approximately the same time 
as the WFTC reform. It also provides us with an important sensitivity 
check. Restricting our analysis to this different control group reduces 
only slightly the treatment effect for movers under WFTC ( β WFTC ) to 
3.28 (t-ratio = 2.86), changing neither the estimated effect for movers 
under FC nor the treatment effects for stayers in any significant way. 
The results illustrated so far, therefore, are robust to this change in the 
definition of the control group.

7.4.2 Heterogeneous Responses 

It is possible that the labor supply responses to the policy reforms vary 
by observable characteristics of the women in the treatment and con-
trol groups. To allow for this, we look for heterogeneous responses by 
estimating models that distinguish women separately by individual 
attributes (such as education and number and age of children), work 
related attributes (such as firm size and industry), and stated labor sup-
ply preferences. The results from these regressions (based on specifica-
tion (4) only) are reported in Table 7.3.

The estimates in the first panel of the table reveal that the increase in 
hours worked after the 1999 reform was predominantly observed among 
single mothers who changed job and used to work fewer than 16 hours 
per week. Women in this group experienced a labor supply increase in 
excess of 6 hours per week while women who already worked 16 or more 
hours experienced a more modest growth of about 2 additional hours.26 
Both effects are significantly different from zero, and they are statisti-
cally different from each other at conventional levels (p-value = 0.006). 
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Notes: Absolute values of t-statistics (obtained from standard errors that are adjusted to reflect 
multiple observations per person) are in parentheses. All regressions include the control variables 
used in Table 2, except for: education (panel B); number and change in the number of children by 
age group (panels C and D); firm size (panel E); industry (panel F); sector (panel G). The variables 
defining each of the observed groups are measured at time t−1. For other definitions see the notes 
to Table 2.

Table 7.3. Heterogeneous Responses by Selected Observed Groups –  
Specification (4)

α1 α2 bFC bWFTC βFC βWFTC Obs.

A. Previous hours worked
Fewer than 16 per week −0.17 1.88 −0.19 0.26 2.84 6.39 3,117

(0.14) (3.54) (0.31) (0.18) (1.92) (2.52)
16 per week or more 0.32 −1.24 −0.23 0.68 −0.57 2.27 9,242

(1.25) (2.89) (0.34) (1.47) (1.55) (2.51)
B. Educationa

Less educated −0.31 −0.64 0.51 0.53 3.61 1.92 6,297
(0.61) (0.82) (0.85) (0.88) (2.15) (1.26)

More educated 0.56 −0.25 −0.45 0.58 −2.65 4.89 6,062
(0.83) (0.39) (0.23) (0.77) (1.52) (2.88)

C. Number of childrenb

One child 0.60 −0.97 0.47 0.39 −0.47 4.15 6,427
(1.07) (1.49) (0.78) (0.64) (0.44) (2.95)

Two or more children −0.29 −0.16 −0.57 0.53 1.98 1.37 5,932
(0.66) (0.27) (0.88) (0.84) (0.92) (1.31)

D. Age of youngest childc

0–4 years −0.33 −0.27 −0.59 0.30 −0.51 3.82 5,438
(0.37) (0.36) (0.78) (0.19) (0.45) (2.84)

5 years or more 0.62 −0.76 0.03 0.64 0.97 2.80 6,921
(1.09) (1.45) (0.82) (1.05) (0.56) (2.63)

E. Firm size
Fewer than 50 employees −0.01 −0.38 0.47 0.61 0.37 2.18 8,553

(0.02) (0.61) (0.84) (1.08) (0.25) (1.84)
50 employees or more 0.74 −0.93 −0.38 −0.16 0.72 4.20 3,806

(1.03) (1.52) (0.38) (0.13) (0.41) (2.64)
F. Industryd

Services 0.72 −0.84 −0.48 0.33 −0.82 3.74 9,262
(1.12) (0.97) (0.28) (0.51) (0.88) (3.15)

Manufacturing −0.40 0.23 0.30 0.86 1.57 2.95 3,097
(0.74) (0.15) (0.48) (1.27) (1.91) (2.77)

G. Sectore

Private −0.08 −0.26 0.09 0.55 1.08 3.09 9,659
(0.19) (0.27) (0.16) (0.91) (0.54) (2.43)

Public 0.94 −0.88 0.43 −0.18 −0.52 4.10 2,700
(1.14) (1.52) (0.68) (0.15) (0.76) (2.71)

H. Labor supply preferencesf

SAME=1 0.07 −1.21 0.61 0.84 0.43 4.20 7,539
(0.17) (1.58) (0.90) (1.52) (0.74) (2.97)

OVER=1 1.65 −3.92 −0.53 −0.35 −6.74 1.09 3,090
(1.19) (2.86) (0.86) (0.66) (1.84) (0.31)

UNDER=1 0.31 4.37 −0.24 −0.50 2.97 2.87 1,730
(0.42) (2.73) (0.15) (0.27) (1.44) (1.64)
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These results suggest that an important part of the overall treatment ef-
fect of the 1999 reform was driven by greater entry into WFTC eligible 
employment of already working single mothers. As the differences be-
tween b̂j

 and ˆ ˆbj j= β document, there is evidence of a greater degree of hours 
inflexibility within jobs after the WFTC reform for both groups of women 
and, for women who worked fewer than 16 hours per week, also after the 
1992 FC reform (but this effect is significant only at the 6 percent level).

The treatment effects for stayers do not differ between more edu-
cated women and less educated women (panel B). There are however 
asymmetric responses among movers. Less educated single mothers 
increased their labor supply by 3–4 hours per week after the 1992 re-
form, while more educated single mothers’ supply increased by 4–5 
hours after the 1999 reform.27 Equality tests of the estimated b and 
β coefficients can be rejected at the 5 percent level during the WFTC 
regime among the more educated, and at the 10 percent during the FC 
regime among the less educated. 

The next two panels demonstrate that the post-WFTC upward ad-
justment in single mothers’ labor supply is primarily experienced by 
mothers of one child aged 0–4. Albeit smaller, the effect observed for 
mothers of children aged 5 or more is still sizeable and significant 
(panel D). If we pool all women as we did in Table 7.2 and interact the 
variable on  b FC  with the indicator of the youngest child being aged 0–4, 
this interaction term is negative and statistically significant ( b FC  and 
s.e. = 0.48), while the interaction with the indicator of the youngest 
child being older is never significant. This provides evidence that 
the 1992 reform induced some groups of workers (in this case, single 
mothers of young children who did not change job) to reduce their 
hours worked over the 1992–94 period.

The UK in-work benefit system interacts with other welfare ben-
efits (Blundell and Hoynes 2004). One of these is Housing Benefit, 

a  ‘Less educated’ is defined as having less than A level qualifications; ‘More educated’ is defined as 
having A-level or higher qualifications.

b ‘One child’ and ‘Two or more children’ pertain to lone mothers.
c  ‘Youngest child aged 0–4’ and ‘Youngest child aged 5 or more’ refer to lone mothers.
d  ‘Services’ includes banking, finance and insurance, distribution, hotels and catering, transport 

and communication, and other services (which include education and sanitary services). 
‘Manufacturing’ includes energy, extraction, metal goods, other manufacturing industries, 
construction, and primary industries.

e  ‘Public sector’ includes civil service, central and local government, National Health Service, 
education, and non-profit organizations.

f  OVER = 1 if the respondent indicated that she would like to work fewer hours “assuming that [she] 
would be paid the same amount per hour”, and equals 0 otherwise; UNDER = 1 if the respondent 
indicated that she would like to work more hours “assuming that [she] would be paid the same 
amount per hour”, and equals 0 otherwise; SAME = 1 if the respondent indicated that she would 
like to continue to work the same number of hours “assuming that [she] would be paid the same 
amount per hour”, and equals 0 otherwise.
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which works as a rent subsidy. If a single mother receives Housing 
Benefit, she would benefit less from a given amount of tax credit 
because this is treated as income in other means-tested programmes. 
Rents in some parts of the country (in particular, London and the 
South East) are high and have rapidly increased over the 1990s, while 
owner-occupiers are not eligible to Housing Benefit. To capture part 
of the relationship between Housing Benefit and the tax credits of 
interest here, we stratified our sample by region of residence (Lon-
don and the South East in one group and the rest of the country 
in the other) and by housing tenure (owner-occupier or not), both 
measured at t – 1. For the sake of brevity, the results are not shown 
but are available from the authors. From this analysis it emerges that 
labor supply adjustments observed after the 1999 reform were greater 
for single mothers who lived outside the London/South-East region 
(where house rents are lower and the interaction with Housing Bene-
fit is likely to be more modest), and who were not owner-occupiers.28

Job specific characteristics provide other important sources of het-
erogeneity for the impact of job changes on hours changes after the 
1999 reform. The strongest treatment effects are found for single moth-
ers employed in relatively larger establishments (of the order of 4 ad-
ditional hours per week, panel E), in service industries (about 3 extra 
hours, panel F),29 and equally for those employed in the private sector 
or the public sector (between 3 and 4 additional hours per week, panel 
G). Strong evidence of hours inflexibility emerges among lone mothers 
who work in larger firms, service industries, and the public sector.

Another important dimension along which we expect to see hetero-
geneous responses is given by stated labor supply preferences. At each 
interview, the BHPS asks respondents whether they would like to work 
fewer hours, or more hours, or continue to work the same number of 
hours “assuming that they would be paid the same amount per hour”. 
We use this information to construct three labor supply preference 
variables for any given year of the sample period, labelled OVER (=1 if 
a worker would like to work fewer hours, and zero otherwise), UNDER 
(=1 if a worker would like to work more hours, and zero otherwise) and 
SAME (=1 if a worker would like to continue to work the same number 
of hours, and zero otherwise).30 We expect that workers who are over-
employed/underemployed at one point in time reduce/increase their 
worked hours over time, and those who want to continue working the 
same number of hours do not change their labor supply. The estimates 
on  α 2  reported in panel H of Table 7.3 confirm such expectations, with 
overemployed workers reducing their labor supply by 3 hours per week 
on average, underemployed workers increasing it by about 4 hours, and 
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the remaining group of workers showing no significant change. The 
1992 and 1999 in-work benefits reforms did not affect hours worked 
by women who would have liked to keep working the same number 
of hours and did not change job. But single mothers who wanted to 
continue working the same number of hours showed large upward la-
bor supply adjustments of about 4 hours per week if they changed job 
after the WFTC reform.31 Thus, initially “unconstrained” (i.e., neither 
over- nor under-employed) lone mothers did respond to the greater 
work incentives of the WFTC program but only through a change of 
job.32 This upholds our previous finding that there is evidence of hours 
inflexibility within jobs.

The 1999 reform also led to increases of 1–3 hours per week among 
both overemployed and underemployed workers who changed job, 
although none of such increases is statistically significant at conven-
tional levels. After the 1992 reform, instead, we observe large (and sig-
nificant at the 10 percent level) reductions of about 7 hours per week 
among overemployed single mothers who changed job. This lines up 
very well with the 8-hour fall in the minimum work requirement to 
receive FC (from 24 to 16 hours a week). Again, this labor supply ad-
justment occurs through movements across (rather than within) jobs, 
although equality tests of the estimated b and β coefficients can be 
rejected only at the 10 percent level, irrespective of the specification. 
Underemployed workers seem to be unable to adjust their labor supply 
upward if they did not change job. But those who moved did manage 
to increase their worked hours even after the 1992 reform by about 3 
hours per week (although this increase is not statistically significant).33

We re-estimated variants of equations (1)–(4) over the whole sample 
of women which included interaction terms between the variables 
on  b j  and β j j FC WFTC( , )=  and stated labor supply preferences. The 
results from this analysis (not shown) confirm those previously dis-
cussed. In particular (from specification (4)), unconstrained single 
mothers who changed job after the 1999 reform increased labor sup-
ply by about 4 hours (t-value = 4.61), and overemployed single mothers 
who moved across jobs after the 1992 reform reduced their hours by 
about 7 a week (t-value = 2.41). Further interactions with indicators 
of the age of the youngest child reveal that mothers of younger chil-
dren (aged 0–4) who moved jobs experienced the greatest changes in 
hours conditional on working. In particular, after the introduction of 
WFTC, unconstrained mothers whose youngest child was aged 0–4 
and who changed job worked nearly 5.5 extra hours (t-value = 3.27) 
as opposed to 3 among unconstrained mothers whose youngest child 
was aged 5–18. Similarly, after the FC reform, overemployed single 
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mothers with younger children reduced their labor supply by 9 hours 
a week as compared to 5.6 among mothers of older children.

7.4.3 Sensitivity Analysis

We performed a number of sensitivity analyses to demonstrate the 
robustness of the results. For the sake of brevity Table 7.4 presents the 
results only from three exercises using specification (4). The results ob-
tained from the other specifications are qualitatively similar to those 
discussed here.34

First, we performed our analysis accounting for the 1995 FC re-
form that provided extra credit for full-time work. The estimates in 

Table 7.4. Robustness checks – Specification (4)

Accounting for 
1995 reform 

that provided 
extra credit for 
fulltime work 

(FC+)

Length of time in 
the panela

Propensity score 
matching modelsb

6 years or 
more

9 years 
or more

Biweight 
kernel 

matching

Local linear 
regression 
matching

(i) (ii) (iii) (iv) (v)
α1 0.30 0.57 0.66 0.97 1.05

(0.69) (1.20) (1.13) (0.89) (1.36)
α2 −0.56 −0.81 −0.60 −1.12 −0.20

(0.88) (1.56) (0.88) (1.53) (0.51)
bFC 0.12 −0.45 −0.27 −0.13 −0.38

(0.11) (0.80) (0.40) (0.11) (0.75)
bFC+ (extra credit  
for FT work)

−0.22
(0.44)

bWFTC 0.24 0.81 0.75 −0.49 0.97
(0.48) (1.54) (1.02) (0.90) (1.13)

βFC 0.81 0.65 0.17 0.36 0.53
(0.52) (0.50) (0.23) (0.48) (0.62)

βFC+ (extra credit  
for FT work)

1.18
(1.32)

βWFTC 3.48 4.52 2.99 3.12 3.07
(3.13) (3.34) (2.39) (3.07) (2.74)

Number of 
observations 12,359 8,314 5,153 12,359 12,359

Notes: Absolute values of t-statistics (obtained from standard errors that are adjusted to reflect 
multiple observations per person) are in parentheses.
 All regressions include the control variables used in Table 7.2. For other definitions, see the note to 
Table 7.2.
a  The categories ‘6 years or more' and ‘9 years or more' include only women who have been observed 

for at least 6 years and 9 years consecutively in the panel respectively.
b  Absolute values of t-statistics (with standard errors obtained from 500 bootstrapped replications) 

are in parentheses. For the local linear regression matching regression, the estimates are obtained 
after imposing a tricube kernel.
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column (i) confirm our previous findings, and document that the 1995 
reform was followed by no sizeable change in worked hours irrespec-
tive of whether women changed employer or stayed in the same job. 

As mentioned in Section 7.3, there may be concerns with changing 
sample composition over time, differential attrition, and missing data. 
Besides using weighted data, which provided similar results to those 
presented so far, we addressed these concerns by re-estimating our 
models only on women who have been successfully interviewed for 
a given number of times (for example, six or more waves). If attrition 
or changing sample composition are important, the results from such 
 selected subsamples are expected to differ from those discussed ear-
lier. Columns (ii) and (iii) of Table 7.4 report the estimates found from 
two subsamples, one in which we include only women who have been 
observed for six or more years (i.e., at least half of the time between 
1991 and 2002) and the other in which women have to be observed 
for at least 9 consecutive times. In general, the estimates from both 
subsamples are relatively close to the corresponding figures reported 
in Table 7.2. For example,  β WFTC  one of the key parameters in our study, 
is estimated to be 32 percent greater (column (ii)) and 13 percent 
smaller (column (iii)) than its counterpart of Table 7.2. Despite such 
differences in magnitude, therefore, these estimates tend to support 
our previous results, suggesting that missing data problems are likely 
to have only minor consequences for our analysis.

Finally, we estimated the effects using propensity score matching (bi-
weight kernel and local linear regression matching). Although, like stan-
dard OLS regressions, matching methods rely on a selection-on-observ-
ables assumption (Angrist and Krueger 1999), they limit the potential 
bias due to differences in the support of X between single mothers and 
women without children and the bias due to the difference between the 
two groups of women in the distribution of X over its common support 
(Heckman et al. 1998). The estimates in the last two columns of Table 
7.4 display patterns that are very similar to those illustrated above in this 
section. 

7.4.4 Wage Estimates

The evidence so far indicates that British single mothers responded 
to the greater work incentives of the 1999 in-work benefits reform by 
substantially increasing their hours of paid work, whereas the two pre-
vious reforms to FC seemed to have induced only minor labor supply 
effects. The strong labor supply adjustment in conjunction with the 
introduction of WFTC was primarily achieved through a change of 
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employer rather than changes in hours within the same job. This find-
ing suggests that single mothers face some form of hours inflexibility 
within jobs. Against this background, we analyse wage responses. Of 
course, in-work benefits reforms were directly designed to change the 
incentive to work specific hours leaving wages unaltered, while wage 
determination was affected more explicitly by the introduction of the 
National Minimum Wage, and both hours and wages were (and still 
are) under employers’ control, and so our partial-equilibrium analy-
sis is likely to provide biased estimates. Nonetheless, gauging wage 
responses is important because it gives us a more complete picture of 
the British labor market and some indication of the possible presence 
of labor market imperfections or rigidities  in the matching technol-
ogy. We therefore estimated equations (1)–(4) with log hourly wages 
(expressed in 2002 prices) as dependent variable and the same set of 
explanatory variables used before. A number of checks, which were 
performed to test the robustness of such specifications, led to results 
that have the same qualitative implications as those reported here. 

For both job movers and stayers and both the 1992 and 1999 re-
forms, we find no significant wage effect. There is also relatively little 
effect heterogeneity across different groups of women. Two important 
exceptions however are single mothers who lived in London and the 
South East and those who worked in small establishments. Among the 
former group of women, changing job after the introduction of WFTC 
implied not only a labor supply increase of almost 3 hours per week 
(t-ratio = 3.11), but also a wage reduction of 2.7 percent (t-value = 2.23). 
Among the latter, changing job after the 1999 reform led to 1.5 percent 
lower wages (t-value = 1.51) and modest positive hours changes. Thus, 
despite the presence of hours inflexibility, the labor market generally 
operates quite competitively, although there is an indication of mon-
opsony among some groups of single mothers.  

7.5 Conclusions

By using three in-work benefits reforms during the 1990s in the UK, 
which either changed hours requirements to be eligible for the ben-
efits or increased the attractiveness of working a given number of 
hours, we are able to assess the mechanism of labor supply adjustment 
among single women with children – the main target of these in-work 
benefit reforms. We find that the 1992 and 1995 FC reforms had mod-
est impacts on single mothers’ hours of work, but the introduction of 
the WFTC reform in 1999 had large positive effects on their number of 



195

Understanding the Path of Labor Supply Adjustment

Dictionary: NOSD

OUP CORRECTED PROOF – FINAL, 02/24/2016, SPi

hours of work. This increase is largely driven by women who changed 
job, suggesting that the mechanism of labor supply adjustments is be-
tween rather than within jobs. This lines up well with the estimates 
we get when we look at hours changes by stated labor supply pref-
erences: unconstrained women who changed job showed the largest 
hours increases after the 1999 reform, and overemployed women sub-
stantially reduced their hours worked after the 1992 reform (which 
did reduce the minimum work requirement to receive FC from 24 to 
16 hours a week) only if they moved across jobs. There is evidence of 
considerable heterogeneity in the effects of the WFTC reform for dif-
ferent groups of women. The strongest evidence of hours inflexibility 
within jobs emerged among single mothers whose youngest child was 
aged 0–4. This was especially the case for those who worked in larger 
firms, service industries, and the public sector. Although there is little 
in the way of overall wage effects, we do find that after the introduc-
tion of WFTC hourly wages decreased significantly for single women 
who lived in London and the South East and moved jobs and, to a 
lesser extent, for movers who worked in small firms. 

So what remains of the canonical labor supply model? We have 
shown that adjustments in hours of work are made primarily by 
movements between jobs and there is little evidence of systematic 
labor supply induced hours movements within jobs. Our analysis of 
stated preferences confirms this further, showing that responses are 
greater among those who say they are unconstrained as well as among 
those who are constrained but state that they would like to move in 
the direction suggested by the incentives. Thus, a labor supply model 
emerges in which hours adjustments are largely made by moving  
between workplaces. This could be achieved within an “adapted” 
canon ical model in which establishments are organized around hours 
requirements and individuals move jobs to achieve hours flexibility. 
Of course, it could also be supported by theories that emphasize the 
importance of labor market frictions and imperfections, such as job 
search, wage-job packages, and/or dynamic monopsony. However, if 
there were such ‘imperfections’ we would expect these to be displayed 
in wage responses. The evidence is that such responses are not large 
and overall not statistically significant. Consequently, at least to a first 
approximation, an adapted canonical labor supply model with hours 
flexibility across jobs cannot be rejected. Nonetheless, our results by 
region and firm size suggest that production technology or employer 
preferences may not only reduce labor supply flexibility within firms 
but may also place constraints on hours mobility across firms.
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Part IV

Policy Applications

Introduction

One of the key motivations for the empirical analysis of individual 
and family labor supply behavior is to gain a better understanding of 
the impact and welfare consequences of tax and welfare reform. The 
importance of employment and hours responses to policy reform has 
remained a central aspect of policy debate over many years and there 
is no sign of any diminution in this interest. 

In many developed economies there has been a move to introduce 
earned income tax credits or in-work benefits. The idea is to use an 
earnings subsidy to encourage work among those with low skills and/
or high costs of work. Parents with low education would be a good ex-
ample. Typically, their return to work in terms of hourly wages is low 
reflecting the low-education investment and they face relatively high 
‘fixed’ costs of work, especially childcare costs. The UK has been a test-
ing ground for the design and implementation of in-work benefits and 
the first three chapters of this part of the book address these policies.

One of the most important expansions and redesigns of an earn-
ings tax credit system was the introduction of the Working Families 
Tax Credit (WFTC) in the UK in 2000. This replaced the existing tax 
credit called Family Credit (FC), which provided means-tested support 
for working families with children. Effective tax rates in the FC could 
be very high. Above a threshold, FC was tapered away at a rate of 70%. 
To be eligible to FC, families had to have at least one adult working 
16 or more hours a week and have at least one dependent child. The 
minimum hours requirement is somewhat unusual and was retained 
in WFTC, placing a strong incentive on part-time work for low-wage 
working parents in the UK, something I return to in later chapters. The 
maximum credit depended on family circumstances and hours of work. 

WFTC was effectively the same benefit as FC, but substantially more 
generous. This was for three main reasons: maximum awards were 
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higher, the means-testing threshold was higher (rising in real terms 
by 10%) and awards were tapered away more slowly (55% rather than 
70%). The increase in maximum awards was particularly large. For 
example, for a lone parent working 20 hours at the minimum wage 
with one child aged 4 and no childcare expenditure, the maximum 
rose by 25% in real terms. There was also a more generous treatment 
of childcare. The FC childcare disregard was replaced by a childcare 
credit worth 70% of childcare expenditure up to a limit of 130 pounds 
per week. This meant that the maximum award rose enormously for 
parents spending considerable amounts on childcare. The combined ef-
fect of these changes was to substantially increase awards for existing 
claimants and extend entitlement to new (richer) families.

The chapter entitled “The Labor Market Impact of the Working 
Families’ Tax Credit” presents an ex-ante analysis of the labor supply 
impact of this policy reform. The model developed here used exclu-
sively pre-reform data and with only the parameters of the reform 
known. There was no availability of any ex-post quasi-experimental 
analysis so developing a structural behavioral model was essential. It 
required the labor supply of single parents and parents in couples to be 
modeled, allowing for childcare, the details of the reform incentives 
and other costs of work. With the particular incentive at 16 hours per 
week, it was also essential to allow for part-time labor supply. Finally, 
not all eligible families take up the tax credit so a model of participa-
tion among eligible families had to be layered on top of the multino-
mial framework. These elements of the tax credit system and the com-
parisons with similar systems elsewhere are provided in the second 
chapter in Part IV “Work Incentives and ‘In-Work’ Benefit Reforms: 
A Review”. The model is a mixed multinomial model that respects all 
the complexities of the tax and benefit system. 

The estimated model was used to provide an ex-ante simulation of 
the impact of the reform on labor supply. It pointed to a significant 
but not large positive impact on the labor supply of single mothers 
while an offsetting reduction in the labor supply married women 
where the husband was in work. Overall the labor supply impact on 
total employment and hours was limited but there was a clear increase 
in the number of families with at least one working adult and a boost 
to incomes in low-earning families. That these predictions turned 
out to be very close indeed to the actual outcomes for these groups 
was somewhat comforting, given the pure ex-ante analysis. Moreover 
the model could explain important differences with the expansion 
of EITC in the US where a stronger increase in employment had been 
found. Essentially it was the expansion of out-of-work income at the 
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same time as the WFTC reform together with the interaction between 
the tax credit system and the benefit system in the UK that produced 
a smaller impact in the UK (see Blundell and Hoynes 2004).

One clear comparison is between active labor market policies and 
earned income tax credits. Interestingly, the UK experienced both pol-
icies and has developed a mixed policy strategy of active labor mar-
ket programs and tax credits. Typically active labor market programs 
have mixed positive incentives through job search to help those out 
of employment and time-limited employment subsidies to firms, with 
job search requirements and penalties. For families with children, tax 
credits for parents seem better structured and targeted to deal with the 
costs of work and the different incentives created by other parts of the 
tax and welfare system. For younger adults job search requirements 
matched with time-limited wage subsidies are argued to provide a bet-
ter design. 

In ‘Evaluating the Employment Impact of a Mandatory Job Search 
Assistance Program’, a careful analysis of an active labor market pro-
gram involving job search help and firm based time-limited train-
ing subsidies are examined. This is the New Deal for Young People 
(NDYP) introduced alongside WFTC in the UK in the late 1990s. The 
study used a novel area based design to develop an evaluation meth-
od that can examine the importance of general equilibrium effects 
and spillovers to similar untargeted workers. It finds little evidence 
of spillover effects. It also finds little evidence of delaying tactics 
by unemployed workers who can only access the scheme’s incentive 
after a six month period of unemployment. There are some signifi-
cant impacts on inflows into employment. But these are found to be 
largely to subsidized jobs, limiting the overall effectiveness of the 
NDYP policy. 

This empirical evidence formed key information in trying to assess 
how different policies toward the employment of low-skilled workers, 
especially those with families and children. The next chapter “Wel-
fare-to-Work: Which Policies Work and Why?” takes stock of these 
issues and lays out some of the key differences between a range of 
different policies towards low-income workers. In particular, are firm 
based subsidies or individual work based subsidies to be preferred? 
Should there be an incentive for part-time work or just full-time work? 
Should these benefits and tax credits be time-limited? Overall, in-work 
benefits targeted toward full-time work have a clear and important 
role in tax and welfare policy. Nonetheless, part-time work incentives, 
although supporting low earnings, provide little in the way of longer-
term pay-off.1 
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The policy part of this volume closes with two chapters on opti-
mal policy design. These are inspired by the Mirrlees approach to tax 
design. This approach also provided much of the theoretical under-
pinning for the Mirrlees Review, a substantive study of tax reform for 
which I was a commissioning editor and author (Mirrlees et al. 2011). 
In the chapter entitled “Earned Income Tax Credit Policies: Impact 
and Optimality: The Adam Smith Lecture 2005”, I lay out the broad 
principles of this approach and place it in the context of the UK WFTC 
reform to the tax rate schedule for low-income workers. This analysis 
used the path-breaking work of Saez (2002) to line up the tax rate 
structure with estimated labor supply elasticities, drawing out the key 
distinction between responses at the extensive and intensive margins. 
Of course, in reality elasticities are not constant and vary by family 
type. Moreover the Saez analysis assumes negligible income effects 
whereas income effects for low-education women with children can 
be substantial. In the final chapter of the volume ‘Employment, Hours 
of Work and the Optimal Taxation of Low Income Families’, the opti-
mal tax analysis is brought together with a detailed structural model 
of labor supply choices. Here the specification of non-linear tax incen-
tives, costs of work, stigma effects of take-up, and unobserved hetero-
geneity is made explicit. The analysis suggests a role for tax credits 
but only for low-wage women with children around school entry age 
where the extensive responses are found to be largest.  
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The Labor Market Impact of the Working 
Families’ Tax Credit

Richard Blundell, Alan Duncan, Julian McCrae and Costas Meghir

8.1 Introduction

In the March 1998 Budget, the UK Chancellor, Gordon Brown, an-
nounced the introduction of the Working Families Tax Credit (WFTC) 
as a replacement for Family Credit (FC), the UK’s main in-work benefit. 
The structure of WFTC was modelled closely on the FC system, with 
the exception that WFTC was to be packaged as a refundable tax credit 
rather than as a welfare benefit. Among a range of stated aims, the gov-
ernment claims that WFTC ‘will improve work incentives, encouraging 
people without work to move into employment …’ (HM Treasury Press 
Release, 17 March 1998). This is to be achieved by boosting the in-work 
incomes available to families with children in low-wage jobs. Most of 
the extra resources are delivered by reducing the withdrawal rate of 
WFTC to 55 percent, down from the 70 percent taper found in FC. Addi-
tionally, WFTC contains generous provision to subsidize childcare costs.

The aim of this paper is to consider the effects on the labor market of 
the WFTC reform. In particular, we aim to study the impact of WFTC on 
hours of work and participation. There are effectively two target groups 

The original version of this chapter was published as: Blundell, R./Duncan, A./McCrae, J./ 
Meghir, C. (2000). The Labour Market Impact of the Working Families’ Tax Credit, in: Fiscal 
Studies, 21(1): 75–103. © 2000 by the Institute for Fiscal Studies. The authors are grateful to 
Andrew Dilnot and John Vickers for useful comments, and to the Bank of England for financial 
support for this study. The paper forms part of the research programme of the ESRC Centre for 
the Microeconomic Analysis of Fiscal Policy at IFS. Data from the Family Resources Survey and 
the Family Expenditure Survey, made available by the Office for National Statistics through the 
ESRC Data Archive, have been used by permission of the Controller of Her Majesty’s Stationery 
Office. The authors are responsible for all errors and interpretations.
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for WFTC: single parents and married couples with children. Nearly 50 
percent of currently working single parents are in receipt of some FC. 
For married couples with children, this proportion is smaller, at around 
16 percent. However, the latter group is more than two-and-a-half times 
the size of the former. The behaviour of these groups, and their econom-
ic circumstances, are sufficiently different to warrant separate analysis.

These three requirements and the way they are developed to address 
the impact of WFTC are discussed in more detail below. However, it 
is worth pointing out two other key features of our simulations. First, 
we construct the budget constraint facing each individual, which ac-
counts for different levels of tax allowances and marginal tax rates 
as well as the detailed interactions of the benefit and WFTC systems. 
Second, we account for childcare costs and availability in the simula-
tion of the WFTC reform. This posed a particularly difficult challenge. 
Our approach, detailed further in the text and in the appendix, calcu-
lates entitlements to the childcare credit element of WFTC at different 
hours levels on the basis of observed patterns of childcare use and cost. 
We do not allow the childcare market to adapt to the introduction of 
WFTC. However, we do allow usage to vary with hours worked and 
with the demographic composition of the household. We nevertheless 
recognize that the move to WFTC may affect the childcare market in a 
manner that could have implications for the costs of the new program. 
To give some feel for these effects, we experiment with a number of 
alternative assumptions concerning the take-up of the childcare credit 
and the use of childcare.

Putting all these aspects together, we present what we believe to be 
a reasonably accurate analysis of the likely labor market impact of the 
WFTC reform. Of course, there are many other labor market reforms 
currently taking place, some of which will have a direct impact on 
these target individuals. These include the changes to National Insur-
ance contributions, the minimum wage legislation and the working 
hours directive. To obtain a full picture, these should be accounted 
for. However, given the relatively large impact of the WFTC reform on 
the budget constraints of the target groups, we believe that this is the 
dominant reform and that our results will not be altered greatly by the 
spillover effects from other reforms.

The layout of the rest of the paper is as follows. In the next sec-
tion, we outline the structure of the WFTC reform and contrast it with 
the existing FC system. An analysis of the characteristics of the WFTC 
target groups is followed in Section 8.4 by a detailed analysis of the 
potential incentive effects of WFTC, both for lone parents and for mar-
ried couples with children. We then describe the data and report the 
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results of our simulations of the impact of the WFTC reform for a range 
of household types. Finally, Section 8.7 concludes.

8.2  The Structure of Family Credit and the WFTC Reform

Family Credit is the main UK in-work benefit. It is designed to provide 
support for low-wage families with children that are working. A family 
with children needs to have one adult working 16 hours or more per 
week to qualify for FC. Each family is potentially eligible to a maxi-
mum amount, which increases with the number of children in the 
household and a small addition if they work full-time. This maximum 
amount is payable if the family’s net income (after income tax and Na-
tional Insurance contributions) is lower than a threshold (£79 per week 
in 1998–99). Net income in excess of this threshold reduces entitle-
ment to FC from the maximum by 70p for every £1 of excess income. 
The basic structure of FC is shown in Figure 8.1.

Family Credit is payable on a six-monthly flat rate, regardless of 
changes in the claimant’s circumstances, in order to minimize admin-
istrative and compliance costs and to hide the effects of the high with-
drawal rate over the period of the fixed payment. It is paid to mothers 
even when the eligibility is in respect of the father’s earnings. The average 
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payment at the end of 1996 was £57 per week. Take-up of FC after its 
introduction in 1988 was initially low but it has since increased. The 
present estimated take-up rates are that 69 percent of eligible individu-
als take up 82 percent of the potential expenditure.

The Working Families Tax Credit will be substantially more gener-
ous than FC. By the end of the century, the government expects to 
be spending £5 billion per year on WFTC, which is £1.5 billion more 
than was expected under FC. WFTC will increase the generosity of in-
work support relative to the FC system in four ways:

• an increase in the credit for children under 11 from £12.35 to 
£14.85 per child;

• an increase in the threshold from £79 to £90 per week;
• a reduction in the taper from 70 percent to 55 percent;
• a childcare credit of 70 percent of actual childcare costs up to 

£150 per week.

The effects of these changes relative to FC are shown in Figure 8.1. 
Those currently receiving the maximum payment see a small increase 
in the level of their payment if they have children under 11. Those 
with net incomes between £79 and £90 move from being on the taper 
to receiving maximum support, and those who remain on the taper 
following the introduction of WFTC see their withdrawal rate fall from 
70 percent to 55 percent. The largest cash gains from WFTC go to those 
people who are currently just at the end of the taper under FC but for 
whom the introduction of WFTC will create an entitlement to in-work 
support.

The final element of the increased generosity of the WFTC reform is 
the childcare credit. This replaces a childcare disregard in FC, which 
has suffered from very low levels of take-up. The credit increases the 
maximum amount of WFTC by 70 percent of childcare costs up to a 
maximum of £100 per week for those with one child or £150 per week 
for those with two or more children. The credit is available to lone 
parents and couples where both partners work more than 16 hours per 
week. The effect of the credit is also illustrated in Figure 8.1.

It should be noted that housing benefit and council tax benefit may 
also be payable at the same time as FC/WFTC. In these cases, the 
increase in the disposable income of a family may not be as large as 
the increase in the level of FC/WFTC payments, since entitlement to 
other benefits may be reduced. Such interactions with other benefits 
are taken into account in the budget constraint examples in Section IV 
and in all the modelled results.
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8.3 Demographics

8.3.1 Population Characteristics

This section outlines some of the basic demographic characteristics of 
the target groups for the WFTC reform – lone parents and couples with 
children. Table 8.1 shows the number of each group that are in the 
population. Certain groups are excluded from the labor supply model 
set out in Section 8.5. These are the self-employed, students, the re-
tired, those aged under 17 and those aged over 64. The self-employed 
are by far the most important of the excluded groups. They account for 
850,000 of the excluded cases where the man works in a couple.

The participation rates for the target groups are 40 percent for lone 
parents, 82 percent for men in couples and 57 percent for women in 
couples. Figure 8.2 shows the distribution of hours for these groups. 
For men, the basic decision is one of whether to participate or not – 
virtually no men work part-time. Women, on the other hand, work 
at a wide range of hours levels. There are also clear indications of the 
impact of the benefit system on female labor supply, with a spike in 
the distribution of hours for lone parents at 16 hours – the cutoff for 
eligibility for Family Credit.

8.3.2 Childcare Expenditure

One key feature of the WFTC reform is the childcare element which 
could potentially have a large impact on labor supply decisions. For 
this paper, we concentrate on the childcare used by families where the 
youngest child is below school age. 

Table 8.1. Numbers of Families with Children

Group Number in population (thousands)

Lone parents
Total population 1,600
Modelled population 1,550
Couples, man working
Total population 4,550
Modelled population 3,500
Couples, man not working
Total population 850
Modelled population 820

Source: Family Resources Survey, 1994–95.
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Table 8.2 shows the type of childcare used by such families. For 
couples, over one-third report that they use no childcare, while just 
over 25 percent use relatives and 25 percent use formal childminders 
or nursery care. For lone parents, the largest difference is in the num-
bers reporting no childcare (below 10 percent) and a corresponding 
increase in those depending on relatives.
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Figure 8.2. Hours of Work by Family Type
Source: Family Resources Survey, 1994–95.

Table 8.2. Type of Childcare Used When Youngest Child is Under 5

Type of care Couples Lone parents All

No care reported 35.4 9.3 32.9
Relatives only 28.7 44.0 30.1
Relatives and friends combined 1.1 4.4 1.4
Friends only 3.0 9.8 3.6
Childminders only 11.2 11.1 11.2
Nursery care only 7.1 6.7 7.1
Childminders and informal combined 2.5 3.4 2.6
Nursery care and informal combined 4.3 7.5 4.6
Multiple formal care sources 3.4 1.0 3.1
Other forms of care 3.3 2.6 3.3
Total 100.0 100.0 100.0

Source: Family Resources Survey, 1994–95 and 1995–96.
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Tables 8.3 and 8.4 show, for couples and for single parents, the week-
ly expenditure on childcare by the mother’s hours of work and by type 
of childcare. Clearly, the expenditure rises with hours worked by the 
mother. It is also highly variable across types of childcare. For those on 
low hours, the total cost of care provided by relatives is minimal. The 
costs escalate for more formal types of childcare, such as nursery care 
and childminders, and also tend to be higher for couples than for lone 
parents.

Table 8.3. Weekly Childcare Expenditure by Hours of Mother and Type of 
Care Couples

Type of care 1–10 11–20 21–30 31–40 >40 Total

Relatives only 1.25 2.50 6.20 13.41 15.26 7.00
Relatives and friends combined 15.00 5.17 9.39 25.82  a 13.06
Friends only 5.91 14.78 14.50 32.91 23.33 17.43
Childminders only 17.21 35.62 54.21 72.70 72.16 59.33
Nursery care only 40.57 47.53 60.58 82.81 66.58 67.56
Childminders and informal combined 15.33 29.05 41.41 53.85 55.00 41.36
Nursery care and informal combined 12.81 27.96 30.80 48.09 46.87 34.10
Multiple formal care sources 34.61 49.30 67.18 100.90 88.36 70.23
Other forms of care 35.00 64.69 33.27 124.19 119.69 108.85
Total 3.09 10.74 22.63 41.11 33.82 22.51

Source: Family Resources Survey, 1994–95 and 1995–96.

Table 8.4. Weekly Childcare Expenditure by Hours of Mother and Type of 
Care: Lone Parents

Type of care Mother’s hours of work (banded)

1–10 11–20 21–30 31–40 > 40 Total

Relatives only 0.82 2.34 5.27 15.94 9.00 5.75
Relatives and friends  
combined

3.33 6.33 18.00 50.00 — 16.94

Friends only 6.09 7.86 15.42 30.45 0.00 14.46
Childminders only — 36.87 42.33 65.13 110.23 61.66
Nursery care only 15.75 9.67 48.03 64.53 66.50 48.39
Childminders and  
informal combined

— 34.13 13.67 55.60 48.00 40.38

Nursery care and  
informal combined

8.67 8.57 18.45 60.52 0.00 30.37

Multiple formal care  
sources

— 48.00 — 69.92 — 64.44

Other forms of care 0.00 42.50 71.00 57.50 138.00 60.85
Total 1.88 8.18 17.11 37.70 35.55 19.65

Note: Some cell size are too small for reliable figures to be produced.

Source: Family Resources Survey, 1994–95 and 1995–96.
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8.4 Potential Incentives of WFTC

The Working Families Tax Credit is designed to influence the work in-
centives of those with low potential returns in the labor market. It does 
this via the increased generosity of in-work means-tested benefits. It is 
vital to be clear about the likely direction of the incentives that such 
changes generate. Any such increase unambiguously increases the fi-
nancial returns to working a given number of hours relative to not 
working. But this does not imply that the reform will unambiguously 
increase either the total number of hours worked or the total number 
of labor market participants. It is well known that a change to margin-
al tax rates has an ambiguous effect on the number of hours worked 
by those currently in work – the income and substitution effects of 
the change move in opposite directions. Less widely appreciated is the 
fact that such changes also have an ambiguous effect on the numbers 
participating in the labor market. This is because in-work benefits, al-
though nominally paid to one member of a family, are assessed on the 
basis of household rather than individual income. For second earners 
in couples, an increase in the generosity of in-work benefits can there-
fore introduce an incentive to stop participating in the labor market.

The aim of this section is to examine how we would expect WFTC to 
influence work incentives by examining hypothetical changes in bud-
get constraints faced by ‘typical’ individuals. This will provide an in-
tuitive explanation for the results generated by the labor supply model 
in Section 8.6. One should nevertheless guard against generalizing too 
widely at this stage on the basis of what are merely illustrative exam-
ples. We later report the results of a simulation study based on a large 
and representative sample of potential in-work benefit recipients.

8.4.1 Incentives For Lone Parents

For lone-parent families, the impact of WFTC is relatively straightfor-
ward, as we only have to consider the labor supply decision of one 
adult. As an illustration of the likely impact of WFTC on the work 
incentives of lone parents, Figure 8.3 presents the change in the bud-
get constraint of a lone parent with one child. This constraint is con-
structed at the median hourly wage rate for working lone parents. We 
additionally assume that the lone parent is a social renter facing the 
median rent.

It is clear that the reform unambiguously enhances the probability 
of participation, as the financial returns to working any given hours 
level above 16 hours per week are greater post-reform than pre-reform. 
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However, the increase in net income is small below 25 hours of work, 
due principally to the interaction of WFTC with the housing bene-
fit system. For higher hours levels, the reduction in the WFTC taper 
starts to increase the returns to working.

For those already working, the labor supply response to the intro-
duction of WFTC is less clear. The marginal tax rate is unambiguously 
reduced at all hours levels under the reform, though even with WFTC 
it remains high, at almost 70 percent. This increases the ‘price’ of non-
market time (the marginal wage rate), causing individuals to consume 
less non-market time and therefore increase their hours of work – the 
standard substitution effect. The income effect, on the other hand, will 
be negative in hours of work (assuming non-market time is a normal 
good). The combination of the two effects leaves us with an ambiguous 
overall effect on hours of work. 

Figure 8.4 shows the effect of the childcare credit element of WFTC. 
For illustration, we assume that childcare costs £1.96 per hour (the 
average hourly cost for those households in the mid-range in Table A1 
of the appendix) and that the relationship between hours of work and 
hours of childcare is linear.1 This graph is presenting net of childcare 
costs, and includes an entitlement to the childcare credit addition to 
WFTC. Two points are worth noting. First, the introduction of child-
care costs flattens the budget constraint, since working more hours 

Figure 8.3. Budget Constraint for Example Lone Parent without Childcare Costs
Note: One child aged under 11. Hourly wage £4.39 (median for lone parents). Rent £41.10 
p.w. (median for social renters with children). No childcare costs.
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tends to imply greater childcare costs on average. Second, the relative 
reward to working at or beyond 16 hours increases once the WFTC 
compensation for childcare costs is introduced. One would therefore 
expect there to be an unambiguously positive participation response 
to the childcare credit element of WFTC over and above the standard 
credit, and an ambiguous hours response for those in work.

8.4.2 Incentives for Men in Couples

Figure 8.5 shows the effect on an example man in a single-earner cou-
ple. Again, the incentives are unambiguously to move into work. In-
deed, the gains are far larger than for our lone-parent example, as the 
largest cash gains from the WFTC reform accrue to those at the end 
of the current taper. The incentives to change hours of work are again 
ambiguous. Nevertheless, there is a marked increase in the effective 
marginal tax rate for those who become eligible to WFTC as a result 
of the reform. This group face an increase in their marginal tax rates 
from 33 percent, produced by income tax and National Insurance, to 
just under 70 percent, produced by the interaction of the 55 percent 
WFTC taper on post-tax income. In the example, the marginal tax rate 
rises from 33 percent to just under 70 percent above 40 hours of work.

Figure 8.4. Budget Constraint for Example Lone Parent without Childcare Costs
Note: One child aged under 11. Hourly wage £4.39 (median for line parents). Rent £41.10 
p.w. (median for social renters with children). Childcare at £1.96 per hour.
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Figure 8.5. Budget Constraint for Example Man in Couple Without Childcare 
Costs
Note: Spouse not working. One child aged under 11. Hourly £5.87 (25th percentile for men 
in couples with children). Rent £41.10 p.w. (median for social renters with children). No 
childcare costs.

8.4.3 Incentives for Women in Couples

One point that is often neglected when considering the impact of in-
creasing in-work means-tested benefits is that they can lead to incen-
tives to move out of work altogether. Such an outcome relates particu-
larly to secondary earners in two-adult households, many of whom are 
women. For illustration, Figure 8.6 shows the budget constraint for the 
partner of the man in Figure 8.5, conditional on him working 40 hours 
a week. Family income for a household in which the woman does not 
work therefore corresponds to the level of income at 40 hours on the 
man’s budget constraint. The WFTC reform will increase household 
income for a non-working woman in a couple by an amount equal 
to the income difference at 40 hours for the man. As she moves into 
work (and household earnings increase), the income differential will 
fall as WFTC is withdrawn.2 For the illustrative example shown here, 
any woman working more than 10 hours will have an increased incen-
tive to reduce her labor supply or move out of work altogether.

The situation is a little different when we allow additionally for 
childcare costs. For couples, the childcare credit is only available if both 
partners work more than 16 hours per week. Figure 8.7 repeats Figure 
8.6, but this time allows for the purchase of childcare at a cost of £1.96 
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Figure 8.6. Budget Constraint for Example Woman in Couple without Child-
care Costs
Notes: Spouse working 40 hours p.w. £5.87 per hour. One child aged under 11. Hourly 
wage £3.72 (25th percentile for women in couples with children). Rent £41.10 p.w. 
(median for social renters with children). No children costs.
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Figure 8.7. Budget Constraint for Example Woman in Couple with Childcare 
Costs
Notes: Spouse working 40 hours p.w. at £5.87 per hour. One child aged under 11. Hourly 
wage £3.72 (25th percentile for women in couples of children). Rent £41.10 p.w. (median 
for social renters with children). Childcare at £1.96 per hour.
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per hour. Here, there is an additional incentive for the woman to work 
just over 16 hours to take advantage of the childcare credit.

8.5 WFTC Reform Simulations

8.5.1 Data

The Family Resources Survey (FRS) is used to examine the income and 
incentive impacts of tax credits. It is an annual budget survey of indi-
vidual, family and household incomes, characteristics and labor market 
attachment. It is a new survey in the UK and contains a much larger and 
more representative sample of households than the surveys – principally 
the Family Expenditure Survey – on which the vast majority of previ-
ous work has been carried out. For this analysis, we use the 1994–95 
and 1995–96 FRS datasets, together combining information on over 
50,000 UK households. We select two samples for our empirical work – 
single-parent households and married or cohabiting couples. Exclud-
ing self-employed and retired households, together with students and 
those in HM Forces, that leaves samples of 1,807 single parents and 
4,694 two-adult households for use in estimation.

To generate net incomes, we use the IFS tax and benefit model, TAX-
BEN. TAXBEN is a microsimulation model of the UK tax and benefit 
system which calculates taxes due and benefit entitlements for the 
Family Resources Survey data. It calculates the financial returns for 
each working-age individual to employment at all possible hours by 
calculating gross and net incomes at these levels. For workers, we as-
sume their current wage remains unchanged; for non-workers, we 
estimate wages using a wage equation based on their characteristics. 
The use of TAXBEN combined with varying the potential hours of 
individuals allows us to generate highly accurate budget constraints 
for each individual in the survey in order to estimate the labor supply 
effect of the reforms to taxation.

8.5.2 Modelling Childcare Costs

The childcare credit component of WFTC could potentially offer gen-
erous benefits for those women who purchase some form of registered 
formal childcare. It is therefore important, both in estimation and in 
our simulations of the work incentive impact of the WFTC reform, 
that we account in some way for childcare expenditures. Ideally, we 
would like to observe actual childcare expenditures and childcare use 
among the full sample of women drawn from the FRS. Previous work3 



The Labor Market Impact of the Working Families’ Tax Credit

Dictionary: NOSD

OUP CORRECTED PROOF – FINAL, 02/24/2016, SPi

214

has established that up to 30 percent of non-working households may 
purchase formal childcare to some degree, which suggests that any 
model designed to assess work incentives in the presence of childcare 
ought to ideally include childcare expenditures among non-working 
households. However, these data are not available to us. Instead, we 
are forced to impute childcare expenditures because the FRS neglects to 
record childcare expenditures among non-working households.

Our strategy uses sample information on hourly prices of childcare 
and the relationship between formal hours of childcare and hours of 
work described earlier and set out in Table A2 of the appendix. We al-
low for the fact that similar households may purchase different types or 
levels of childcare by using information on the distribution of childcare 
prices paid by specific demographic groups directly in our estimation 
procedure. For each household in our sample, we calculate childcare 
expenditures at each price in the six-point distribution of childcare 
prices. By doing so, we are able to generate an average behavioural re-
sponse over a range of possible values for the childcare credit compo-
nent of WFTC.

8.5.3 Non-Behavioural Effects

The preceding analysis throws some light on the potential responses 
among different household types but fails to indicate the expected 
level of income gain following the introduction of WFTC. As with 
most benefit reforms, any increase in the generosity of either Family 
Credit or WFTC tends to be offset by consequent reductions in entitle-
ment to other means-tested benefits.4 The ultimate potential for re-
forms to improve work incentives may therefore be less than initially 
suggested by the particular structure of the reform.

To give some indication of the impact of introducing WFTC, Table 
8.5 reports the proportion of households that are modelled to gain 
from the new credit among a sample of families drawn from the 1994–
95 and 1995–96 FRSs. Data are split according to observed hours of 
work, marital status and age of children. We base these simulations on 
patterns of childcare expenditure observed in the FRS sample. Thus 
the reported figures do not take account of labor market responses to 
WFTC. Neither do they account for possible changes in the pattern of 
childcare use or cost. They nevertheless provide a benchmark against 
which we can judge the full behavioral impact of WFTC including the 
childcare credit element.

It is immediately evident that working lone parents are most likely to 
benefit from the WFTC reform. For example, nearly 80 percent of lone 
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parents in part-time paid employment (of between 21 and 30 hours) 
will benefit from the new tax credit.5 This proportion falls for those 
women in full-time paid employment, as fewer will have incomes low 
enough to qualify for FC or WFTC. No income gains are simulated 
among women on zero or low hours, since eligibility for FC or WFTC 
is contingent on working at least 16 hours per week.

Table 8.5 reveals an interesting pattern of gainers amongst women 
in couples where the male partner is in work. We find WFTC to be most 
generous to households in which the woman is not in paid employ-
ment: around one-third of this group will benefit from the introduc-
tion of the tax credit. For women in part-time work, the figure falls 
to around 5 percent. This feature of the reform may give rise to nega-
tive work incentive effects among women in couples, given that those 
in part-time employment (who are unlikely to see a financial benefit 
from the tax credit) are more likely to see an increase in their out-of-
work incomes under WFTC. For women whose partner is unemployed, 
the pattern of increased eligibility is closer to that for the lone-parent 
population.

Among those lone-parent households that do gain, it is instructive 
to note from Table 8.6 that the greatest increases in income (of around 
£20 per week) fall to those in full-time employment, many of whom 
are new WFTC recipients not previously eligible for Family Credit. For 
married women, on the other hand, the income gains are spread more 

Note: Data are grouped according to observed hours of work for all household members and condi-
tioned on observed childcare expenditure patterns.

Source: TAXBEN, based on Family Resources Survey, 1994–95 and 1995–96.

Hours of work (banded)

0 1–10 11–20 21–30 31–40 41+

Lone parents
No pre-school children — — 62.1 74.0 52.2 51.1
One or more pre-school children — — 75.0 87.9 61.5 61.5
All women — — 65.2 78.2 53.8 53.4
Married, partner working
No pre-school children 30.6 19.0 10.2 4.9 3.6 3.1
One or more pre-school children 35.9 12.7 11.7 5.3 4.4 4.1
All women 33.9 16.2 10.9 5.0 3.9 3.4
Married, partner not working
No pre-school children — — 38.6 53.3 36.7 66.7
One or more pre-school children — — 73.1 80.0 45.0 33.3
All women — — 51.4 60.0 39.1 61.9

Table 8.5. Proportion of Gainers from WFTC
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evenly across the hours distribution. Indeed, the greatest income gain 
falls to women not in paid employment whose partner is in work. 
Combined with the evidence from Table 8.5, this confirms the view 
that negative work incentive effects are entirely possible for this group 
of women.

8.5.4 Simulating Labor Supply Responses

To translate these potential income gains into simulated hours re-
sponses requires an economic model of labor market behavior among 
a range of household types. Our goal is to anticipate how families will 
respond to the change in economic circumstances brought about by 
the introduction of WFTC. For each household in our sample, we are 
able to generate the net income that would be associated with any 
choice of hours of work, both under the current tax and benefit system 
and following the introduction of WFTC. This information is used to 
simulate the labor supply responses to WFTC. Since our study involves 
the simulation of a tax reform that has yet to be implemented, rather 
than an evaluation of a tax reform already in operation, we require a 
structural model for household labor supply in order to proceed with 
the policy simulation.6

Budget sets faced by households in the UK are notoriously non-
convex. The model specification chosen therefore needs to be able to 

Table 8.6. Average Income Gains from WFTC among Gainers

Hours of work (banded)

0 1–10 11–20 21–30 31–40 41+

Lone parents
No pre-school children — — 8.70 14.17 18.91 21.74
One or more pre-school children — — 12.67 19.59 26.70 20.67
All women — — 9.82 16.00 20.48 21.47
Married, partner working
No pre-school children 19.12 19.32 17.95 17.57 19.86 19.72
One or more pre-school children 23.87 17.57 21.82 19.99 20.60 18.30
All women 22.27 18.73 19.72 18.44 20.13 19.24
Married, partner not working
No pre-school children 12.42 16.45 20.57 24.33
One or more pre-school children — — 10.99 16.77 18.36 39.65
All women — — 11.66 16.56 19.83 25.51

Notes: As for Table 8.5. Each cell reports average gains (in pounds per week) among households who 
gain from WFTC. To recover average gains over all women, multiply each figure by the probability in 
the corresponding cell for Table 8.5.

Source: TAXBEN, based on Family Resources Survey, 1994–95 and 1995–96.
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deal adequately with non-linear taxes in estimation. The model ideally 
ought to account for labor supply decisions at the level of the house-
hold rather than at the level of the individual, and should include 
controls for fixed costs and child-related costs. These considerations 
lead us to choose a structural model of household preferences defined 
over a subset of discrete hours points rather than over a continuous hours 
range.7 A precise specification of this model, together with detailed dis-
cussion of empirical estimates, can be found in Blundell et al. (2000a).

8.6 Simulation Results

We use the estimated models of household labor supply to simulate 
the work incentive impact of the WFTC reform. The IFS tax and benefit 
model, TAXBEN, generates household net incomes for each mem-
ber of our FRS samples at each of the range of discrete hours choices 
{0,10,20,30,40}. For each individual, we compute the probability that 
they would be at each discrete hours point both before and after the 
WFTC reform, using the estimated models of preferences over work 
and household net incomes.8 This enables us to simulate both the pro-
portion of new workers and the change in the hours distribution.

We report in the main body of the text our simulations of the labor 
market impact of WFTC assuming 100 percent take-up of the child-
care credit component of WFTC. We do, however, consider a number 
of alternative scenarios to establish to what degree the 100 percent 
take-up assumption dominates our results. Specifically, we examine 
alternative scenarios that assume zero take-up of the childcare cred-
it component and a take-up rate of 50 percent. We must emphasize, 
however, that there is no model of take-up driving this latter scenario – 
we simply nominate a random 50 percent of our sample to receive the 
childcare credit component of WFTC.

Tables 8.7 to 8.10 report the results of our simulations for single-
parent households, women in couples (separated according to the em-
ployment status of their partner) and men in couples under the as-
sumption of 100 percent take-up of WFTC. These results are presented 
in the form of a matrix of simulated transitions between no work, part-
time work and full-time employment under the two systems for wom-
en, and transitions between no work and (implicitly full-time) work 
for men. We also report summary measures of changes in participation 
rates and average changes in hours among workers and among the full 
sample. The simulated movements in hours for male and female mem-
bers of a two-adult household derive from a joint labor market model, 
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the estimates for which are reported by Blundell et al. (2000a). We 
report the marginal hours movements for each household member, on 
the basis that the likelihood of a joint labor market response to WFTC 
was found to be negligible in simulation.

8.6.1 Policy Simulations: Lone Parents

In Table 8.7, we report the simulated work responses to WFTC among 
our sample of single parents. The most common simulated transition 
takes around 2.2 percent of the sample from no work to either part-
time or full-time work, with no offsetting movements out of the labor 
market. To take account of sampling variability, we simulate a stan-
dard error of 0.42 percent around this figure, which would admit the 
possibility that the actual increase could be as much as 3 percent. 
One can clearly see the reason for this shift in our earlier graphs of 
the potential impact of WFTC on single parents’ budget constraints. 
At or above 16 hours per week, the single parent becomes eligible for 

Table 8.7. Simulated Transitions among Single Parents (100% Take-up of 
WFTC)
a) Transitions

Pre-reform Post-reform Pre-reform %

Out of work Part-time Full-time

Out of work 58.0 0.7 1.5 60.2
Part-time 0.0 18.6 0.5 19.1
Full-time 0.0 0.2 20.6 20.7
Post-reform % 58.0 19.4 22.6 100
Change (% points) −2.2 0.3 1.9

b) Summary

Mean Standard deviation

Change in participation +2.20% [0.42%]
Average change in hours (all) +0.75 [0.16]
Average change in hours (workers only) +0.22 [0.04]
Average hours before reform (all) 10.20
Average hours before reform (workers only) 25.70

Notes: Transitions tables built by drawing 100 times from the distribution of unobserved heteroge-
neity and allocating each observation to the cell that yields maximum utility for each draw. Standard 
deviations for each transitions cell and summary measure are simulated by drawing 100 times from 
the estimated asymptotic distribution of the parameter estimates and, for each of those 100 param-
eter draws, applying the method described above to build transitions matrices.
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WFTC (with any childcare credit addition to which she may be en-
titled). For some women, this extra income makes a transition to part-
time employment attractive. Nevertheless, the level of the aggregate 
behavioral response is perhaps lower than one might have anticipated, 
given the potential cost of the WFTC reform; the 2.2 percent of single 
parents who are simulated to move into the labor market would gross 
up to around 30,000 women in the population.

We see a minor offsetting reduction in labor supply through a simu-
lated shift from full-time to part-time employment among 0.2 percent 
of the sample. This is consistent with a small (negative) income effect 
among some full-time single women, for whom the increase in income 
through WFTC encourages a reduction in labor supply. Nevertheless, 
the predominant incentive effect among single parents could be said 
to be small but positive.

8.6.2 Policy Simulations: Women with Employed Partners

For married women, the simulated incentive effect is quite different. 
In Table 8.8, we report estimates of the transitions following WFTC 
among a sub-sample of women with employed partners. What we find 
is a significant overall reduction in the number of women in work, of 

Table 8.8. Simulated Transitions among Married Women with Employed  
Partners (100% take-up of WFTC)
a) Transitions

Pre-reform Post-reform Pre-reform %

Out of work Part-time Full-time

Out of work 32.2 0.1 0.1 32.4
Part-time 0.3 31.6 0.0 32.0
Full-time 0.4 0.1 35.0 35.6
Post-reform % 33.0 31.3 35.2 100
Change (% points) 0.6 −0.1 −0.4

b) Summary

Mean Standard deviation

Change in participation −0.57% [0.06%]
Average change in hours (all) −0.18 [0.02]
Average change in hours (workers only) −0.03 [0.005]
Average hours before reform (all) 17.34
Average hours before reform (workers only) 25.65

Notes: As for Table 8.7.
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around 0.57 percent, equating to a grossed-up figure of around 20,000 
in the population. This overall reduction comprises around 0.2 percent 
who move into the labor market following the reform and 0.8 per-
cent who move from work to non-participation. The number of hours 
worked by women with employed partners is predicted to fall slightly, 
by 0.18 hours on average over the full sample.

The predominant negative response is clearly not one that is intend-
ed, but from our earlier budget constraint analysis one can easily see 
why it happens. There will be a proportion of non-working women 
whose low-earning partners will be eligible for WFTC. The greater 
generosity of the tax credit relative to the current system of Family 
Credit increases household income. This increase in income would be 
lost if the woman in the household were to work. For those women 
currently in the labor market, WFTC increases the income available to 
the household if she were to stop working.

8.6.3 Policy Simulations: Women with Unemployed Partners

In Table 8.9, we look at incentives for a sub-sample of women whose 
partners do not work. For this group, we simulate a significant overall 

Table 8.9. Simulated Transitions among Married Women with Unemployed 
Partners (100% take-up of WFTC)
a) Transitions

Pre-reform Post-reform Pre-reform %

Out of work Part-time Full-time

Out of work 56.8 0.4 0.9 58.1
Part-time 0.0 22.2 0.4 22.6
Full-time 0.0 0.1 19.2 19.3
Post-reform % 56.8 22.8 20.5 100
Change (% points) −1.3 0.2 1.1

b) Summary

Mean Standard deviation

Change in participation +1.32% [0.16%]
Average change in hours (all) +0.46 [0.067]
Average change in hours (workers only) +0.14 [0.017]
Average hours before reform (all) 10.04
Average hours before reform (workers only) 23.96

Notes: As for Table 8.7.
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increase of 1.32 percent in the number of women who work, equating 
to a grossed-up figure of around 11,000 in the population.

The reason for this shift is more straightforward, and stems from the 
increased generosity of basic WFTC relative to the current Family Cred-
it system for those women who choose to move into work. Note that, 
for this group, the generosity of the childcare credit component of 
WFTC is not an issue, since households only qualify for the childcare 
credit if both adult household members work 16 hours or more. There 
is, of course, potential for both members of an unemployed couple to 
move into work in order to qualify for WFTC including the childcare 
credit, but the joint simulation shows that such an outcome is virtu-
ally non-existent, comprising less than 0.1 percent of the full sample 
of couple households.

8.6.4 Policy Simulations: Men in Couples

Turning to male labor supply responses to WFTC, we find the simulated 
net effect to be small (at around 0.1 percent overall). This nevertheless 
conceals a greater level of response once we disaggregate further. Table 
8.10 reports the simulation results for men in couples and highlights 

Table 8.10. Simulated Transitions among Married Men (100% take-up of 
WFTC)
a) Transitions

Post-reform Pre-reform %

Pre-reform Out of work Part-time

Out of work 19.6 0.4 20.0
Working 0.3 79.8 80.0
Post-reform % 19.9 80.1 100
Change (% points) −0.1 0.1

b) Summary

Mean Standard deviation

Change in participation +0.07% [0.03%]
Average change in hours (all) +0.03 [0.01]
Average hours before reform (all) 32.11
Average hours before reform (workers only) 39.06

Notes: As for Table 8.7.
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two distinct responses which broadly balance out in aggregate. First, 
we see 0.4 percent of the male sample (grossing up to around 13,000 in 
the population) moving into work to take advantage of the increased 
generosity of the new tax credit. Since the majority of unemployed 
men in couples have a non-working partner (around 58 percent in our 
sample), this response contributes to an overall increase in the pro-
portion of single-earner households. The second major response sees 
around 0.3 percent of the sample of men (equivalent to a grossed-up 
figure of 10,500) moving out of work. All in this group have an em-
ployed partner and are therefore choosing to move out of employment 
to take advantage of the increased generosity of WFTC on the basis of 
the female partner’s earnings.

8.6.5 Policy Simulations: A Sensitivity Analysis

To gain some feel for the sensitivity of our simulation results, we con-
sider a number of alternative modelling assumptions and scenarios. 
The simulations presented above assume 100 percent take-up of Family 
Credit, the Working Families Tax Credit and the additional childcare 
credit component of WFTC. Although the take-up of FC has been on 
the increase, these assumptions are certainly open to question. With 
this in mind, we consider two alternative scenarios. As a first experi-
ment, we assign a random 50 percent of our sample to receive the 
childcare credit component of WFTC. The second alternative forces 
zero take-up of the childcare credit component of WFTC for the full 
sample. In some sense, this alternative scenario gives some feel for the 
work incentive effects of basic WFTC relative to FC rather than the 
cumulated incentive effect of full WFTC including the childcare com-
ponent. A third scenario responds to the suggestion that the childcare 
credit might have an impact on the childcare market. We are currently 
unable to model an expansion in demand for childcare places follow-
ing the WFTC reform. However, we can conduct a rough experiment 
on the supposition that the childcare credit increases demand for 
childcare places and bids up the price of childcare. This we do by alter-
ing the distribution of prices faced by each member of the sample, to 
an extent that increases the average hourly price paid for childcare by 
50 percent. This hypothetical shift in no sense represents our view of 
what will actually happen in the childcare market; it merely serves to 
illustrate how price changes might affect behavioural responses to the 
childcare credit element of the WFTC reform.



The Labor Market Impact of the Working Families’ Tax Credit

Dictionary: NOSD

OUP CORRECTED PROOF – FINAL, 02/24/2016, SPi

223

As a final sensitivity test, we consider the use of alternative mea-
sures of the hourly wage for those observed out of employment. In a 
standard selectivity-adjusted model, the wage offers for those out of 
employment are, on average, below the observed wages for those in 
work.9 As an alternative, we consider the recent work by Gregg, John-
son and Reed (1999). This studied the impact of WFTC on labor supply 
using a transitions model of labor market entry in which the relevant 
wage rates assumed for current non-workers had been predicted from 
a sample of labor market entrants drawn from the Labour Force Sur-
vey. Although their modelling strategy differs in a number of respects 
from ours,10 the sensitivity of simulated responses to the assumed 
wage among potential labor market entrants is clearly an issue worthy 
of closer scrutiny. With this in mind, we compare simulation results 
from the bench-mark model with those from an alternative empirical 
model estimated using entry wage predictions for non-workers along 
the lines suggested in Gregg, Johnson and Reed (1999).11

In Table 8.11, we present simulations of labor market transitions un-
der these alternative scenarios for each of the three groups of women 
(single parents, women with employed partners and women whose 
partners remain out of the labor market). For single parents, we find 
an increase in participation of around 1.3 percent with no take-up of 
the childcare credit compared with 2.2 percent assuming full take-up. 
For women with employed partners, we see a greater proportion (0.81 
percent) moving out of work. This suggests that the additional child-
care credit component does improve the incentive to enter the labor 
market.

Our sensitivity analysis also shows that an increase in the price of 
childcare serves to offset the effectiveness of WFTC in encouraging 
labor market participation. This is because the price rise increases the 
cost of working, with the childcare credit component only partially 
offsetting that change in cost.

The comparative results under the alternative entry wage assump-
tion are interesting. We find an increase of around 0.8 of a percentage 
point in the proportion of single parents moving into work in response 
to WFTC when (typically lower) entry wage rates are assumed for non-
workers, with smaller effects among women with an unemployed 
partner. This result can be rationalized on the basis that higher wages 
among those who have chosen not to work tend to imply less elastic 
preferences and less responsiveness to changes in incomes in work. 
For women with employed partners, the negative response to WFTC 
is also amplified.
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8.7 Conclusions

Using the Family Resources Survey, we estimate a model of family la-
bor supply for married couples and individual labor supply for single 
parents. The model allows for childcare costs that vary with hours of 
work and takes into account the existence of many different types of 
childcare. Having validated the model in terms of its consistency with 
basic economic principles, we use it to simulate the labor supply effects 
of the new Working Families Tax Credit, assuming that the structure of 
the childcare market will not change. Given full take-up for the exist-
ing Family Credit and other benefits and full take-up of the new tax 
credit, we find that:

• the participation rate for single mothers increases by 2.2 percent-
age points, which corresponds to 34,000 individuals;

• the participation rate for married women with employed partners 
decreases by 0.57 percentage points (corresponding to 20,000 in-
dividuals) because of an income effect arising from the improved 
benefit eligibility of their husbands;

• the above behavioral effects combined with those for men and 
for women with non-working partners imply a small increase in 
overall participation of about 30,000 individuals.

These behavioural effects act to reduce the cost of the WFTC program 
compared with the no-behavioral, full take-up outcome, by 14 per-
cent. When we simulate other take-up scenarios, we find small shifts 
in the level of participation. The question of the potential for changes 
in the childcare market remains an open one. It is not likely to lead to 
very large participation effects but could have important expenditure 
 implications.
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Appendix

Table A1. Hourly Childcare Costs among Women in Paid Employment

Percentage in price range (lower  
bound, upper bound):

No cost
£0.00, £1.25, £1.75, £2.25,

£3.25+
£1.25 £1.75 £2.25 £3.25

Married women
One child, youngest <3 37.00 11.91 18.18 19.46 8.71 4.74
One child, youngest 3+ 45.45 12.17 14.96 12.02 9.68 5.72
Two children, youngest <3 37.83 19.14 16.54 15.93 7.81 2.76
Two children, youngest 3+ 49.22 15.37 12.46 11.11 7.37 4.47
Three+ children, youngest <3 43.98 25.90 11.45 7.83 5.42 5.42
Three+ children, youngest 3+ 54.46 15.69 11.38 7.69 7.38 3.38

Single parents
One child, youngest <3 46.15 21.98 15.38 6.59 6.59 3.30
One child, youngest 3+ 53.22 15.79 13.16 9.94 4.68 3.22
Two children, youngest <3 52.73 27.27 10.91 1.82 7.27 0.00
Two children, youngest 3+ 60.20 16.84 11.73 6.63 3.06 1.53
Three+ children, youngest <3 48.28 24.14 17.24 6.90 0.00 3.45
Three+ children, youngest 3+ 57.14 28.57 1.30 5.19 1.30 6.49
Total 45.85 15.92 14.27 12.45 7.39 4.13
Average price within range — £0.79 £1.48 £1.96 £2.62 £5.20

Table A2. Relationship between Hours of Work and Hours of Childcare (per 
Child)

Constant t-value Slope t-value

Married women
One child, youngest <3 1.589 1.57 0.885 26.75
One child, youngest 3+ 4.335 3.03 0.384 8.84
Two children, youngest <3 2.321 2.43 0.674 20.17
Two children, youngest 3+ 2.196 3.41 0.222 10.50
Three+ children, youngest <3 0.094 0.06 0.503 9.22
Three+ children, youngest 3+ 3.103 3.82 0.139 5.16
Single parents
One child, youngest <3 1.264 0.61 0.984 13.76
One child, youngest 3+ 7.825 5.23 0.264 5.67
Two children, youngest <3 2.210 1.05 0.702 9.36
Two children, youngest 3+ 6.900 5.65 0.141 3.63
Three+ children, youngest <3 5.228 1.72 0.350 3.31
Three+ children, youngest 3+ 2.813 1.35 0.242 3.14
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Work Incentives and ‘In-Work’  
Benefit Reforms: A Review

9.1 Introduction

Any policy designed to alleviate poverty among families is open to 
the potentially harmful disincentive effects of the welfare trap. The 
typically steep withdrawal rate of benefit income as family income 
increases, creates a high implicit tax rate on earned income for the tar-
geted group. Consequently, financial incentives to work are reduced, 
often considerably so. Indeed, in many income-support systems in 
developed countries there is effectively a pound for pound loss of wel-
fare income as earnings rise. In addition, in-kind transfers such as 
free medical services, free dental care, free medical prescriptions, and 
subsidized housing are often lost with a move into employment. Thus, 
although supporting low incomes, welfare systems typically reduce 
the economic incentives to seek work. Recent decades have seen little 
increase in the real return to work for low-skill individuals. This again 
acts to reduce the financial incentives to work for such individuals. 
Low attachment to the labor market is then enhanced through low 
earnings in work and a benefit system in which benefits are reduced 
rapidly on entering work.

In-work benefits or earned income tax credits are designed as a meth-
od of poverty relief that does not create adverse work incentives. They 
do this by targeting low-income families but enforcing a work-contingent 
eligibility rule. Typically, eligibility is also based on the presence of 

The original version of this chapter was published as: Blundell, R. (2000). Work Incentives and 
‘In-Work’ Benefit Reforms: A Review, in: Oxford Review of Economic Policy, 16(1): 27–44. © 2000 
by Oxford University Press. This research is part of the program of research at the ESRC Centre 
for the Microeconomic Analysis of Fiscal Policy at the Institute for Fiscal Studies. I am grateful to 
Alan Duncan, Hilary Hoynes, Andrew Glyn, Costas Meghir, Tim Jenkinson, Paul Gregg, Julian 
McCrea, and Ian Walker for helpful discussions and comments.
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children, reflecting in part the higher welfare benefits for families with 
children and partly the costs of childcare etc. Consequently they are 
most heavily targeted toward single parents, but are also available to 
low-income couples with children. Increasingly, they are also being 
discussed for low-income workers with or without children.

In terms of poverty alleviation they are much more effective and 
better targeted than minimum wages and, in contrast to the usual 
welfare instruments, have fewer adverse work incentives. In fact, the 
positive incentives to work created by in-work benefits are often a cen-
tral motivation for their introduction. However, with eligibility based 
on family income there are also likely to be some adverse work incentives 
for individuals in families with more than one potential worker. Also, 
in common with negative income tax schemes, the benefit reduction 
rate can create incentives for a lower effort or a lower supply of hours 
among workers.

In this review attention is focused on three specific in-work benefit 
systems that together cover most of the aspects and issues surrounding 
‘in-work’ benefits: the Earned Income Tax Credit (EITC) in the USA; the 
Family Credit (FC) and Working Families Tax Credit (WFTC) in the UK; 
and the Self-Sufficiency Project (SSP) in Canada. It is worth emphasiz-
ing that in-work benefits are but one part of the welfare and tax system 
in each of these countries and should not be analyzed in isolation. In 
the UK the interaction between in-work benefits and housing benefit is 
crucial in understanding the overall impact of any reform.1 Similarly, 
the overall impact of any reform will depend on the interactions with 
other benefits and taxes, as well as other concurrent reforms. For ex-
ample, in the UK the introduction of the minimum wage and changes 
to National Insurance contributions are both likely to have an impact.2

The EITC is one of the oldest of these programs and was originally 
developed in the 1970s as a way of introducing a negative income 
tax for poor US families, which, in contrast to negative income pro-
grams, involved a work test. The EITC provides a tax credit supple-
ment to earnings, which increases proportionally with earned income 
until a maximum credit or maximum income limit is reached. With 
the  falling real wages of the low-educated in the USA over the 1980s, 
and the increasing level of welfare dependency among certain de-
mographic groups, the EITC took on a new role in welfare policy as 
a mechanism for encouraging work by supplementing the working 
wage for low-wage workers.

This dual motivation of providing an income supplement for low-
wage families, together with an incentive to work, also was behind 
the introduction of FC in the UK in 1988 and also the evolution of FC 
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into WFTC in the late 1990s. The SSP in Canada is purely an experi-
mental policy reform which not only requires a work test, but is also 
only available to long-term welfare recipients and is time-limited. The 
experimental nature of the SSP makes it particularly useful in assess-
ing the effectiveness of these reforms in inducing welfare recipients to 
move into work.

The design and implementation of ‘in-work’ benefits is not altogether 
straightforward. There are a number of important issues: the overall 
size of the credit; whether or not some minimum hours limit should 
be placed on eligibility; how rapidly to reduce the credit as earnings or 
income rise beyond the maximum limit; whether the amount of cred-
it should be based on individual or family earnings; and how to offset 
childcare costs. These issues are addressed in this paper within the 
overall discussion of the workings of the EITC, FC/WFTC, and the SSP.

The nature of these three in-work benefits also highlights the alter-
native evidence-based methods economic researchers have developed 
for evaluation. In many ways the most convincing method of evalu-
ation is a randomized social experiment in which there is a control 
(or comparison) group which is a randomized subset of the eligible 
population. Such is the design of the SSP and the recent work of Card 
and Robbins (1998) has used the experimental nature of this reform to 
assess its effectiveness in inducing welfare recipients into work.

Of course, experiments have their own drawbacks. First, they are 
rare and typically expensive to implement. Second, they are not ame-
nable to extrapolation. That is, they cannot easily be used in the ex 
ante analysis of policy reform proposals. Finally, they require the 
control group to be completely unaffected by the reform, typically 
ruling out spillover, substitution, and equilibrium effects on wages 
etc. Nonetheless, they have much to offer in enhancing our knowl-
edge of the possible impact of such reform.

Another popular method of evaluation is the natural experiment 
approach. This considers the reform itself as an experiment and tries 
to find a naturally occurring comparison group that can mimic the 
properties of the control group in the properly designed experimental 
context. This method is also often labeled ‘difference-in-differences’ 
since it is usually implemented by comparing the difference in average 
behavior before and after the reform for the eligible group with the 
before and after contrast for the comparison group. In the absence of 
a randomized experiment, this approach can be seen to recover the 
average treatment effect on the treated by removing unobservable in-
dividual effects and common macro effects. It does, however, rest on 
strong assumptions and, again, cannot easily be used to extrapolate 
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policy reform proposals.3 The impact of the EITC reforms in the USA, 
very influential on recent reforms in the UK, has been studied exten-
sively by this method. In particular, the important studies by Eissa 
and Liebman (1996) and Eissa and Hoynes (1998) purport to show 
important impacts of the reforms on the labor market.

Reforms to Family Credit in the UK provide some basis for ex-post 
evaluation of in-work benefit reform in the UK and below some evi-
dence is presented on labor supply responses in the UK using these 
past reforms. However, to evaluate new reform proposals, such as the 
WFTC in the UK, requires an ex-ante evaluation. Although we can 
draw on the quasi-experimental and natural experiment findings, the 
evaluation of the WFTC reform requires a model that can simulate the 
choices of individuals as their earnings opportunities in work change. 
For this we draw on the recent WFTC evaluation study by Blundell et al. 
(2000b). This develops a statistical simulation model of family labor 
supply behavior based on individual survey data and incorporates a 
complete description of each family’s budget constraint and childcare 
availability. To do this requires an accurate description of the budget 
constraint for each individual, whether they currently work or not. 
In turn this requires an assessment of the likely market wage for indi-
viduals who may now enter work.4

The remainder of this paper provides a brief, but systematic, review 
of these issues. In Section 9.2 some of the patterns of wages and em-
ployment among in-work benefit target groups are discussed. Section 
9.3 then provides a summary of ‘in-work’ policy reforms using the 
quasi-experimental evidence from Canada, the natural experiment 
evidence from North America, and the existing evidence on Family 
Credit reforms in the UK. Section 9.4 presents the evaluation of the 
WFTC reforms and describes some of the issues in the design of such 
reforms. Finally, Section 9.5 concludes.

9.2  Earnings and Employment Among Low-Skilled Workers

Before discussing the particular types of reform, it is useful to place 
these reforms within the context of the current economic environ-
ment. Important changes have occurred in the low-skill labor market in 
many countries and it is only within this new economic environment 
that one can begin to understand how this kind of welfare reform is 
going to operate.

There has been a remarkable shift in returns to education and skill 
in many countries. For example, in the USA real earnings for the lowest 
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education groups have fallen yearly since the late 1970s. This charac-
teristic is quite exaggerated in the USA, but it is nonetheless common 
to most developed countries and is reflected in a growing concern for 
poverty among lower-skilled working families. This fall in returns also 
has the effect of making work relatively less attractive, especially where 
such individuals are eligible for relatively generous out-of-work benefits.

Whether or not the low levels of employment among certain target 
groups, such as single parents, can be attributed to this low pay-off to 
work, it certainly cannot be argued to have helped. Although there 
has been an increase in employment among women, this is mislead-
ing and covers up the dramatic rise in non-employment of single 
women with children.

Figure 9.1 shows the relative rise in non-employment among single 
women with children. Moreover, as a proportion of the working-age 
population, this group has risen threefold to 17 percent in the UK over 
the last three decades. At the same time there has been an increase in 
non-employment for low-skilled men, especially those in families and 
aged over 45 (see Blundell and Johnson (1998) for example). The de-
clines in employment of these two groups have focused attention on 
the growing number of children in ‘worker-less’ families.

It is these simple labor-market facts that have focused policy at-
tention on ‘in-work’ benefits for low-wage families. The aim is to 
make work more attractive for families with children whose current 
labor market opportunities (the low real wages and the relatively 
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Figure 9.1. Non-Employment by Women with Children in the UK
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high cost of childcare) are not sufficient to induce them to work. 
Indeed, WFTC in the UK is an attempt to directly address both of these 
concerns.

9.3  The Impact of Existing In-Work Benefit Programs

In-work benefits are designed to counter the low wages and the high 
implicit tax rates faced by those individuals on welfare. The idea is 
to modify the incentive structure so that a larger fraction of welfare 
recipients take jobs and leave welfare. The programs discussed here all 
share very similar characteristics and aims. They are designed with 
slightly different labor markets and slightly different target groups in 
mind, but nonetheless they have very strong similarities.

9.3.1  The Canadian Self Sufficiency Project: A Randomized Experiment

As an experimental reform the SSP in Canada is an ideal basis for 
evaluating the impact of targeted in-work benefits. The initial results 
from this program are thoroughly discussed and analyzed in Card and 
Robbins (1998).

Figure 9.2 shows a typical budget constraint for a Canadian wel-
fare recipient on income assistance. It gives the budget set that an 
 individual would face if they were earning the minimum wage in 
British Columbia, which was $6 an hour in 1993. Taking a job at a few 
hours a week attracts an earnings disregard of around $200, thereaf-
ter all earned income is effectively lost in a dollar-for-dollar transfer 
back to the income assistance program. So, until income assistance is 
exhausted – that is working nearly 50 hours a week – they would get 
no return, with an implicit tax rate of 100 percent on their earnings.

The SSP is available to a single parent with 12 months welfare his-
tory and who finds a job averaging 30 hours a week over a period of a 
month. This is calculated on a monthly rolling period. The minimum-
hours criterion is interesting as the UK system also has a minimum-hours 
eligibility rule. It is a generous system and does not change the income 
assistance level; so it is not, for example, leaving those individuals 
who do not find employment on lower incomes. It is giving a supple-
ment to those who move into work.

The program has been evaluated by a social experiment. This en-
tailed following 6,000 families for 5 years starting in 1993. One-half of 
the group of 6,000 eligible single parents on welfare were offered the 
program and the others were not – they are the controls. The ones that 
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are on the program are the treatments – and we can compare those two 
groups.

This is a very well designed social experiment. The control and the 
treatment groups look very similar before the experiment takes place. 
That means that effectively the controls are really quite a good match 
for the treatment group. There is almost a doubling in employment for 
the treatment group. This is displayed in Figure 9.3, which also shows 
the close relationship between employment rates across the control 
and treatment group before the experiment began. Card and Robbins 
(1998) report many more results. The impact on hours and employ-
ment is very similar. The treatment group increased its hours of work, 
more or less, twofold over the control group. So it is having quite a big 
effect on the hours of work chosen by these individuals.

Although this is a very specific target group and a program with 
many individual idiosyncrasies, these are all single parents on welfare 
and it may be considered somewhat of a surprise that there is such an 
effect of financial incentives for those individuals. This type of quasi-
experimental evidence certainly suggests that in-work benefits can 
have quite significant effects on labor market behavior even among 
lone parents on welfare – one of the central target groups for the UK 
and US reforms.

Figure 9.2. The Canadian SSP Experiment (Monthly Income for a Single  Parent 
with One Child, British Columbia)
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9.3.2 The EITC Reforms in the USA: A Natural Experiment?

The Earned Income Tax Credit began in 1975 as a modest program 
aimed at offsetting the social security payroll tax for low-income 
families with children.5 After major expansions in the tax acts of 
1986, 1990, and 1993, federal spending on the EITC (including both 
tax expenditures and outlays) is projected to be 1.7 times as large 
as federal spending on Temporary Assistance for Needy Families 
(TANF) in 1996.

A taxpayer’s eligibility for the earned income tax credit depends 
on the taxpayer’s earned income (or in some cases adjusted gross in-
come) and the number of qualifying children who meet certain age, 
relationship, and residency tests. First, the taxpayer must have positive 
earned income, defined as wage and salary income, business self-
employment and earned income below a specified amount (in 1996, 
maximum allowable income for a taxpayer with two or more children 
was $28,495). Second, a taxpayer must have a qualifying child, who 
must be under age 19.6

The amount of the credit to which a taxpayer is entitled depends on 
the taxpayer’s earned income, adjusted gross income, and, since 1991, 
the number of EITC-eligible children in the household. There are 
three regions in the credit schedule. These are presented in Figure 9.4, 
which provides a description of the EITC in 1984. The initial phase-in 

Figure 9.3. The Canadian SSP Experiment (Monthly Employment for a Single 
Parent with One Child BC)
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Figure 9.4. The US EITC in 1984

E
IT

C
 (

$1
99

5)
4000

2000

0

3000

1000

3500

1500

2500

500

0 100005000 15000 20000 25000 30000

Family earnings
(one child and two children are treated the same)

Phase-in at 
11%

Phase-out at 
12.2%

Maximum credit $550

region transfers an amount equal to the subsidy rate times their earn-
ings. In the flat region, the family receives the maximum credit. In 
the phase-out region, the credit is phased out at some given benefit 
reduction rate. There were expansions to the EITC in 1986 and 1991. 
By 1993, a family with two or more children could receive a maximum 
credit of $1,511, $777 more than a family with one child.

The largest single expansion over this period was contained in the 
1993 legislation. The 1993 expansion of the EITC, phased in between 
1994 and 1996, led to an increase in the subsidy rate from 19.5 percent 
to 40 percent (18.5 to 34 percent) and an increase in the maximum 
credit from $1,511 to $3,556 ($1,434 to $2,152) for taxpayers with two 
or more children (taxpayers with one child). This expansion was sub-
stantially larger for those with two or more children. A picture of these 
changes is presented in Figure 9.5. The phase-out rate was also raised, 
from 14 percent to 21 percent (13 to 16 percent) for taxpayers with 
two or more children (taxpayers with one child). Overall, the range of 
the phase-out was expanded dramatically, such that by 1996 a couple 
with two children would still be eligible with income levels of almost 
$30,000.

These EITC reforms are useful in providing a ‘before and after’ as-
sessment of their effectiveness in changing labor market behavior. The 
idea of the ‘natural experiment’ or ‘difference-in-differences’ approach 
is to formalize this before-and-after contrast by finding a comparison 
group, not affected by the reform, which is likely to have shared a 
similar macro environment. This approach removes any common time 
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effects in participation across the groups. Consequently it strips out 
the effect of any common macro shocks that would otherwise be spuri-
ously attributed to the reform.

The natural experiment approach relies on two important assumptions:7

(i) common time effects across target and comparison groups; and
(ii) no composition changes within each group over time.

Choosing a comparison group that satisfies these two assumptions 
is difficult. In their evaluation of the EITC policy reforms in the USA, 
Eissa and Liebman (1996) consider two contrasts from the repeated 
cross-sections of the Current Population Survey data. For the impact 
of the reform on single mothers, either the whole group of single 
women with children is used, with single women without children as 
controls, or the group of low-education single women with children is 
used, with the low-education single women without children as con-
trols. Below we refer to results that use similar groups to evaluate Fam-
ily Credit reforms in the UK.

The former control group can be criticized for not capturing the 
common macro effects – assumption (i). In particular, this control 
group is already working to a very high level of participation in the US 
labor market (around 95 percent) and, therefore, cannot be expected to 
increase its level of participation in response to the economy coming 
out of a recession. In this case all the expansion in labor market partici-
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pation in the group of single women with children will be attributed to 
the reform itself. The latter group is, therefore, more appropriate as it 
targets better those single parents who are likely to be eligible for EITC 
and the control group has a participation rate of about 70 percent.

With these caveats in mind, there remain some relatively strong 
results on participation effects that come from the Eissa and Liebman 
study. For single parents there is evidence of a reasonable movement 
into work.8 There is also some evidence of negative effect on hours for 
those in work, but this is rather small (see Scholtz 1996).

A more recent study (Eissa and Hoynes 1998) has considered the im-
pact on married couples and finds some evidence of negative ‘income’ 
effect reducing the labor supply of married women. This is precisely 
the adverse effect that can be expected when a work-contingent tax 
credit is based on a family income and will also be found in our evalu-
ation of the likely impact of the WFTC in the UK.

These studies of the EITC reforms in the USA, therefore, point to 
a reasonably strong positive effect on participation of single parents 
with offsetting effects on the labor supply of married women.

9.3.3 The UK Family Credit Reforms

9.3.3.1 FAMILy CREdIT ELIgIBILITy

Introduced in 1988, Family Credit shares many of the central features 
of the EITC in the USA. It was designed to provide support for low-
wage families with children. An unusual feature of the Family Credit 
system is the minimum weekly hours eligibility criterion. A family 
with children needs to have one adult working 16 hours or more per 
week to qualify for FC. At its introduction this was set at 24 hours, but 
then reduced to 16 in April 1992 to encourage part-time work by lone 
parents with young children. To offset partially any adverse incentive 
effects for full-time work, a further supplementary credit at 30 hours 
per week was introduced in April 1995. These Family Credit reforms 
are interesting in their own right, but will be particularly useful as a 
basis for evaluating the impact of the WFTC proposals.

In the FC system each eligible family is paid a credit up to a maxi-
mum amount which depends on the number of children. There is also 
a smaller addition if they work 30 hours or more. Eligibility depends 
on family net income being lower than some threshold (£79 per week 
in 1998–9). As incomes rise the credit is withdrawn at a rate of 70 per-
cent. In 1996 average payments were around £57 a week and take-up 
rates stand at 69 percent of eligible individuals and 82 percent of the 
potential expenditure.
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9.3.3.2 THE 16-HOUR REFORM TO FAMILy CREdIT

The 16-hour reform took place in 1992. To examine the behavior of 
hours and participation before and after this reform we use the Family 
Expenditure Survey (FES) data source, a cross-section survey of some 
7,000 British households per year. The data have been reorganized ac-
cording to fiscal years to coincide with the reforms to the Family Credit 
system. The larger Family Resources Survey (FRS) data source, covering 
some 50,000 British households, which is used for the ex-ante evalua-
tion of the WFTC reform below, is only available for the 1994–7 period 
and so is not useful in studying the impact of the 1992 budget reform. 
Both data sources collect sufficient income and earnings information 
to trace out accurately the budget constraint facing individual families.

The 1992 reform to Family Credit moved the hours eligibility rule 
from 24 hours per week to 16. A picture of the hours changes before 
and after the 1992 reform is presented in Figure 9.6. This figure relates 
to a lower-educated sample of women from the Family Expenditure 
Survey. The first histogram gives the distribution of hours of work for 
the fiscal year 1991 – before the reform. Notice that for single parents 
the spike at 24 hours tends to disappear and a spike at 16 hours be-
comes more pronounced. In Blundell et al. (2000a) a similar analysis is 
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provided for participation where there is a notable increase in the rela-
tive employment of lower-education women with children after the 
reform. The results suggest a 10 percent increase in employment from 
the 1992 reform. But they also point to a lower average hours worked 
among those eligible women in employment.

The analysis of the 1992 reforms, therefore, gives some support for 
positive employment effects and lower average hours worked resulting 
from such in-work benefit reforms.

9.3.3.3 THE 30 -HOUR REFORM TO FAMILy CREdIT

Further support for financial incentive effects on employment and 
hours worked can be seen from the 1995 reform. This second reform 
to Family Credit added a further small credit at 30 hours. The larger 
FRS sample can be used to analyze hours of work before and after this 
reform, and in Figure 9.7 the hours of work among lower-educated, 
working, single parents is presented for each of the four financial years 
available in the FRS. Notice the pronounced spike in the hours distri-
bution at 16 hours for single parents and the increasingly pronounced 
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spike at 30 hours. Again, these spikes are difficult to detect in other 
groups.

9.4 Evaluating The WFTC Proposals

9.4.1 The WFTC Reform

The replacement of FC – the WFTC – is substantially more generous 
and will be fully phased in by April 2000. It increases the generosity of 
in-work support relative to the FC system in four ways: by enhancing 
the credit for younger children; by increasing the threshold; by reduc-
ing the benefit reduction rate from 70 percent to 55 percent; and by 
incorporating a new childcare credit of 70 percent of actual childcare 
costs up to a quite generous limit. The effects of these changes relative 
to FC are shown in Figure 9.8. The largest cash gains go to those who 
are currently just at the end of the benefit reduction taper. The child-
care credit increases the maximum amount of WFTC by 70 percent of 
childcare costs up to a maximum of £100 per week for those with one 
child or £150 per week for those with two or more children. The child-
care credit component is available to lone parents and couples where 
both partners work more than 16 hours per week.

The childcare tax credit component could clearly have an impor-
tant impact on labor supply behavior. In the simulations of the WFTC 
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 reform reported here, it is assumed that the childcare market will not 
be affected by the reform. Indeed, the FRS data are used to compute the 
potential childcare costs of new entrants assuming that they will ‘look 
like’ existing childcare costs for those currently in work (see Blundell 
et al. 2000a). This may considerably underestimate the take-up of the 
credit and underestimate its impact on labor supply. Nonetheless, it 
seems a reasonable, if cautious, scenario to work with.

Although the before and after comparisons, discussed in Section 9.3, 
are indicative of what might happen, they do not provide sufficient 
information to simulate new reforms of this type. For that, a model 
that separates preferences from constraints is required. Such a model 
is developed in Blundell et al. (2000a). This is based on earlier work on 
structural simulation at the Institute for Fiscal Studies (see Blundell et 
al. 1988); it also develops recent work by Hoynes (1996) and provides 
a similar framework to Bingley and Walker (1997). In particular, it al-
lows for childcare demands to vary with hours worked and it allows 
for fixed costs of work. It also accounts for take-up by incorporating 
welfare stigma following on from Keane and Moffitt (1998).9

There are two target groups for the WFTC reform: single parents 
and married couples with children. Two samples from the 1994–5 and 
1995–6 British FRS are selected: single-parent households and mar-
ried or de-facto married couples. Excluding self-employed and retired 
households, together with students and those in HM forces, leaves 
samples of 1,807 single-parents and 4,694 two-person households for 
use in estimation. Nearly 50 percent of currently working single par-
ents were found to be in receipt of some Family Credit. For married 
couples with children this proportion is smaller, at around 16 percent. 
However, the latter group is more than two and a half times the size of 
the former. As we have seen, the WFTC reform is designed to influence 
the work incentives of those with low potential returns in the labor 
market. It does this via the increased generosity of in-work, means-
tested benefits. For single parents the WFTC does unambiguously 
increase the incentive to work. For couples, however, the incentives 
created by the WFTC lead to lower participation in the labor market. 
Figure 9.9 shows the effect of the WFTC reform on the net income and 
hours schedule for a typical eligible single parent. Provided fixed costs 
of work are not too high, the financial incentive to move into work for 
a non-participant is clear. There is also an incentive to reduce hours of 
work among those single parents working full-time. The balance be-
tween these is purely an empirical matter, although the EITC analysis, 
discussed in the previous section, suggested this would not dominate 
the positive participation effect.10
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Figure 9.10 presents a similar example of the financial incentives 
facing a male in a married couple where the partner does not work. For 
such couples where neither parent is working the incentives are un-
ambiguously to move into work. Indeed, the gains are far larger than 
for our lone parent example, as the largest cash gains from the WFTC 
reform accrue to those at the end of the current taper. The incentives 
to change hours of work are ambiguous. But one interesting point is 
the marked increase in the effective marginal tax rate for those who 
become eligible for WFTC as a result of the reform. This group faces an 
increase in their marginal tax rates from 33 percent, produced by in-
come tax and National Insurance, to just under 70 percent, produced 
by the interaction of the 55 percent WFTC taper on post-tax income. 
In the example, the marginal tax rate rises from 33 percent to just 
under 70 percent above 40 hours of work.

One final point, highlighted in the discussion of the EITC reforms in 
the USA, is the likely incentive for some workers in married couples to 
move out of work altogether. Figure 9.11 shows the budget constraint 
for the partner of the man in Figure 9.10. The figure is conditional on 
the man working 40 hours a week. Thus the family income of the wom-
an, when she does not work, is that shown at the 40 hours point. This 
means that the income at zero hours has  increased through the WFTC 
reform. In the example, anyone working more than 10 hours has an in-
creased incentive to reduce their hours or move out of work altogether.

Figure 9.9. Lone Parent on Median Wage, WFTC in UK

Source: Blundell et al. (2000b).
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The situation changes slightly when we allow for childcare costs 
at 16 hours. Here there is an additional incentive to work just over 
16 hours to take advantage of the childcare credit. Thus the impact on 
partners in eligible families where there is already one worker is again 
ambiguous.

9.4.2 Policy Simulations for the WFTC Reform

The simulation model uses an estimated discrete choice structural labor 
supply model11 to simulate the work incentive impact of the Work-
ing Families Tax Credit reform. Tables 9.1–9.3 report, respectively, the 
simulation results for single-parent households; women with employed 
partners; and women with unemployed partners. These results are pre-
sented in the form of a matrix of simulated transitions between no 
work, part-time work and full-time employment under the two  systems.

9.4.2.1 LONE PARENTS

In Table 9.1 the simulated work responses to the WFTC among the 
sample of single parents is reported. The simulated transition takes 
around 2.2 percent of the sample from no work to either part-time 
or full-time work, with no offsetting movements out of the labor mar-
ket. To take account of sampling variability, a standard error of 0.42 
percent is placed around this figure, which would admit the possibil-
ity that the actual increase could be as much as 3 percent. One can 
clearly see the reason for this shift in the earlier graphs of the poten-
tial impact of the WFTC on single parents’ budget constraints. At or 
above 16 hours per week the single parent becomes eligible for WFTC 
(with any childcare credit addition to which she may be entitled). For 
some women this extra income makes a transition to part-time employ-
ment attractive.

Table 9.1. WFTC Simulation Results: Single Parents

Pre-reform

Post-reform

Pre-reform %Out of work Part-time Full-time

Out of work 53.0 0.7 1.5 60.2
Part-time 0.0 18.6 0.5 19.1
Full-time 0.0 0.2 20.6 20.7
Post-reform % 53.0 19.4 22.6 100
Change (%) −2.2 0.3 1.9

Source: Blundell et al. (2000b).
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There is a minor offsetting reduction in labor supply through a sim-
ulated shift from full-time to part-time employment among 0.2 per-
cent of the sample. This is consistent with a small (negative) income 
effect among some full-time single women, for whom the increase in 
income through the WFTC encourages a reduction in labor supply. 
Nevertheless, the predominant incentive effect among single parents 
is a positive effect on participation.

9.4.2.2 WOMEN WITH EMPLOyEd PARTNERS

For married women the simulated incentive effect is quite different. 
In Table 9.2 estimates of the transitions following WFTC among a sub-
sample of women with employed partners are reported. There is a sig-
nificant overall reduction in the number of women in work of around 
0.57 percent. This overall reduction comprises around 0.2 percent who 
move into the labor market following the reform, and 0.8 percent  
who move from work to non-participation. The number of hours 
worked by women with employed partners is predicted to fall slightly.

The predominant negative response is clearly not one that is in-
tended, but from the earlier budget constraint analysis one can easily 
see why. There will be a proportion of non-working women whose 
low-earning partners will be eligible for the WFTC. The greater gener-
osity of the tax credit relative to the current system of Family Credit 
increases household income. This increase in income would be lost if 
the woman in the household were to work. And for those women cur-
rently in the labor market, the WFTC increases the income available 
to the household if she were to stop working.

9.4.2.3 WOMEN WITH UNEMPLOyEd PARTNERS

In Table 9.3 the incentives for a sub-sample of women whose part-
ners do not work are presented. For this group there is a significant 

Table 9.2. WFTC Simulation Results: Married Women with Employed Partners

Pre-reform

Post-reform

Pre-reform %Out of work Part-time Full-time

Out of work 32.2 0.1 0.1 32.4
Part-time 0.3 31.6 0.0 32.0
Full-time 0.4 0.1 35.0 35.6
Post-reform % 33.0 31.3 35.2 100
Change (%) 0.6 –0.1 0.4

Source: Blundell et al. (2000b).
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overall increase of 1.32 percent in the number of women who work. 
The reason for this shift is more straightforward, and stems from the 
increased generosity of the basic WFTC relative to the current Family 
Credit system for those women who choose to move into work. Note 
that for this group the generosity of the childcare credit component of 
the WFTC is not an issue, since households only qualify for the child-
care credit if both household members work 16 hours or more. There 
is, of course, potential for both members of an unemployed household 
to move into work in order to qualify for the WFTC including the 
childcare credit, but a joint simulation (not reported here) shows that 
such an outcome is virtually nonexistent.

Table 9.4 provides an overall summary of the employment effects 
that could be expected from this reform. This table also provides the 
impact on male employment. Overall the effects on participation 
across these two groups of men roughly cancel each other out, leav-
ing the major impact operating through the effects on women, main-
ly single parents. However, if we consider the impact on workerless 
households alone, then the overall figure covers up important effects 

Table 9.4. WFTC Simulation Results: Summary Table

Group Number %

Single parents 34,000 2.20
Married women, partner not working 11,000 1.32
Married women, partner working −20,000 −0.57
Married men, partner not working 13,000 0.37
Married men, partner working −10,500 0.30
Total effect 27,500
Decrease in workerless families 57,000

Source: Blundell et al. (2000b).

Table 9.3. WFTC Simulation Results: Married Women with Partners Out of Work

Pre-reform

Post-reform

Pre-reform %Out of work Part-time Full-time

Out of work 56.8 0.4 0.9 58.1
Part-time 0.0 22.2 0.4 22.6
Full-time 0.0 0.1 19.2 19.3
Post-reform % 56.8 22.8 20.5 100
Change (%) –1.3 0.2 1.1

Source: Blundell et al. (2000b).
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and the impact on men and women in couples where neither is work-
ing is much more substantial.

9.4.3 What Form Should the Tax Credit Take?

There are a number of specific issues relating to the precise design of 
in-work benefit reforms, many of which have not been touched on in 
this review.12

There are practical issues, such as the period of assessment and the 
enforceability of eligibility. For example, Family Credit is only as-
sessed every 6 months and hours of work are known to stray below 
the 16 hours requirement.13 There are also within-household alloca-
tion issues which relate to who receives the credit. For example, with 
the switch from FC to WFTC there is a potential impact as the ben-
efit is moved from the mother to the main earner who will receive 
the credit, which will more often than not be the male. There are 
issues concerning incidence. That is what happens to the gross wage 
for those in receipt of in-work benefits. It is often argued that a mini-
mum wage can help offset any adverse incidence effects whereby the 
employer retains some of the credit by offering lower wages to those 
eligible. Then there are further issues concerning fertility incentives 
and marriage penalties.14

Probably the most important issue that relates to the WFTC reform 
concerns the childcare tax credit and its impact on the childcare mar-
ket. This could provide the most important incentive effect if those 
currently not working face a constraint on low-cost childcare and can 
find childcare once the childcare credit is in place.15 However, it could 
also be a very costly part of the reform package. There is little evi-
dence on what might happen in this regard and the simulation results 
presented in this review could be an important underestimate if the 
childcare market for those not in work is really quite different to those 
currently in work.

A further important policy design issue, that has been evident from 
the discussion in this review, is the choice of credit (or benefit) reduc-
tion rate. As has been seen, the benefit reduction rate is 70 percent 
for FC, reducing to 55 percent for WFTC. It is interesting that in the 
EITC program it is quite low, at around 20 percent. In the Canadian 
system, it is about 50 percent. With the 70 percent rate currently in the 
UK system, it is almost inevitable that individuals working above this 
limit are going to find it relatively attractive to move down into more 
part-time work. There is a clear trade-off between individuals moving 
in, and others moving down into part-time work.
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Exactly what benefit-reduction rate to choose is an important and 
difficult policy issue. If it is set too high, then there is a severe implicit 
tax rate. But if it is set too low, individuals on quite high incomes are 
able to attract some supplement from this credit system. The latter is 
precisely what has happened in the redesigned in-work benefit WFTC 
in the UK. So the exact slope of the benefit reduction rate is critical.

given the hours-based eligibility requirement in the UK, there is a 
further issue as to whether a minimum hours limit should be set on 
eligibility. As we have seen, one interesting recent reform in the UK 
in 1992 was to move the minimum hours eligibility limit for in-work 
credit from 24 work hours down to 16.

This saw a pronounced change in the distribution of hours worked 
by single parents, with an increase in part-time work and a bunching 
at 16 hours.

A final issue that is worthy of consideration is that of time lim-
its. Many welfare benefits in the USA are time limited. But these are 
not in-work benefits. The Canadian SSP, however, is time limited to 
36 months. In the UK, the New deal wage subsidies for those under 
25 years of age are limited to 6 months. Limits are not only placed on 
wage subsidies to save money, but also to provide incentives to increase 
employability and training. If subsidies run out after a finite time, then 
the incentives for human capital are significantly greater. The same 
human capital (dis)incentives operate with in-work benefits and tax 
credits. With the recent move to unhook the link between child cred-
its and Employment Tax Credits in the UK, there may be some pressure 
to make the employment tax credit component time limited.

9.5 Conclusions

This review has considered some of the issues surrounding the effec-
tiveness of in-work benefit reforms. These programs are designed to 
target income to relatively poor families that suffer from low returns 
to work. Taking the evidence from reforms across a number of coun-
tries, the paper has argued that a careful design of these programs 
can significantly increase family incomes while providing reasonable 
incentives for parents to work. It also appears that any offsetting nega-
tive effect on hours worked by those already in employment is not 
strong enough to counter this overall positive increase in labor sup-
plied. However, since these programs are generally based on family 
income, there is evidence of a negative offsetting effect on the labor 
supply of married women in households with young children. For the 
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WFTC reform in the UK, the overall impact on employment is expect-
ed to be modest, although, focusing on workerless households alone, 
the impact is likely to be more substantial.

The paper has considered evidence from quasi-experiments in Can-
ada, from the before-and-after analysis of past reforms to the EITC in 
the USA and to the FC in the UK. All these different pieces of evidence 
tend to support this general conclusion.

One area in which we should have more to say, but for which there 
is little rigorous study, concerns the longer-run pay-off to labor market 
attachment for individuals of the type eligible for the WFTC. Even-
tually, one might hope that through the progression of wages and 
general increases in employability, workers move themselves out of 
the low-income group and on to a reasonable earnings level, then less 
likely to be drawing income assistance or any forms of tax credits. 
However, the incentives for training and human capital investment 
for low-skilled workers are typically reduced by in-work benefits. If 
the dynamic pay-off is relatively low, then individuals are likely to be 
stuck on tax credits and may remain continuously in this part of the 
welfare system.
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10

Evaluating the Employment Impact  
of a Mandatory Job Search Program*

Richard Blundell, Monica Costa Dias, Costas Meghir  and John Van Reenen

10.1 Introduction

The literature on the evaluation of labor market programs is volumi-
nous, growing and somewhat sobering. The sobering aspect is that we 
are learning that most programs appear to have very limited effects, 
especially those that focus on young low-skilled adults. This paper con-
cerns the evaluation of a targeted active labor market program, “New 
Deal for the Young Unemployed”, designed to move young unemployed 
individuals in the UK into work and away from welfare. This is a major 
program that has affected several million young people. It brings to-
gether many of the best features of other such initiatives, combining job 
search assistance in the first instance with subsidized job placement for 
those for who the initial treatment was not successful. As such, a rigor-
ous evaluation of the program may lead to insights regarding the imple-
mentation of programs in other countries. In fact, we do find  evidence 
that the program has successfully raised employment, although it is still 
an open question how long-lived these benefits will be.

The original version of this chapter was published as: Blundell, R./Costa Dias, M./Meghir,  
C./Van Reenen, J. (2004). Evaluating the Employment Impact of a Mandatory Job Search Program, 
in: Journal of the European Economic Association, 2(4): 569–606. © 2004 European Economic 
Association. We thank David Card, Richard Freeman, James Heckman, Hide Ichimura, Richard 
Layard, Rebecca Riley, Garry Young and participants in seminars at Institute for Fiscal Studies, 
CEMFI, LSE, DfEE and St. Andrews. We are grateful to the Leverhulme foundation for funding this 
project. This research is also part of the program of research at the ESRC Centre for the Microeco-
nomic Analysis of Public Policy at Institute for Fiscal Studies. The DfEE kindly provided access to 
NDED and the ESRC Data Archive to the JUVOS data. The second author acknowledges the finan-
cial support from Sub-Programa Ciência e Tecnologia do Segundo Quadro Comunitário de Apoio, 
grant number PRAXIS XXI/BD/11413/97. The usual disclaimer applies.
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The program we evaluate was piloted in certain areas before it was 
rolled out nationwide. Moreover, the program has age-specific eligibility 
rules. We use these area and age-based eligibility criteria that vary across 
individuals of identical unemployment durations to identify the pro-
gram effects. We show how they allow us to examine the extent of sub-
stitution between eligible and non-eligible groups and also to assess 
whether there are significant general equilibrium (or “community-wide”) 
effects of the program. We also exploit a number of additional features 
of our evaluation data to address fundamental problems that have af-
fected non-experimental program evaluations. First, we use the long his-
tory of pre-program data at our disposal to evaluate the plausibility of 
the assumptions underlying our approach. Having longitudinal data on 
individuals for up to fifteen years prior to program introduction enables 
us to place bounds around the maximum and minimum effects of the 
program based on historical experience. Second, it has been suggested 
that results from non-experimental evaluations can be fragile – highly 
dependent on functional form assumptions and on the availability of 
suitable conditioning variables.1 We use a variety of methods to provide 
sensitivity analysis on this issue and we find remarkably robust results. 
Moreover, as suggested by Heckman, Ichimura and Todd (1997) we are 
able to control for recent labor market history, which can be of central 
importance for the success of a non-experimental evaluation.

The program we study is directed toward individuals aged between 
eighteen and twenty-four and who have been claiming unemployment 
insurance (called “Jobseeker’s Allowance”2 in the UK) for six months. 
The whole program combines initial job search assistance followed by 
various subsidized options including wage subsidies to employers, 
temporary government jobs and full-time education and training. Pri-
or to this program, young people in the UK could, in principle, claim 
unemployment benefits indefinitely. Now, after six months of unem-
ployment, young people enter the “Gateway”, which is the first period 
of intensive job search assistance. The program is mandatory, includ-
ing the subsidized options part. In this paper we focus only on the job 
assistance and wage subsidy element of the New Deal as our data does 
not cover a sufficient period to analyze the other parts of the program 
(e.g. education and training).3

Our approach to evaluation consists of exploring sources of differen-
tial eligibility and different assumptions about the relationship  
between the outcome and the participation decision to identify the 
effects of the New Deal. On the “differential eligibility” side, we use 
two potential sources of identification: age and area. The fact that the 
program is age-specific implies that using slightly older people of similar 
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unemployment duration is a natural comparison group. This is similar 
to the identification strategy in Katz (1998) who analyzed the with-
drawal of a wage subsidy (the Targeted Job Tax Credit) from economically 
disadvantaged 23 and 24 year olds in 1989–90. He used a combination 
of age, economic disadvantage and time in order to construct different 
comparison groups, and identified a small but significant effect of the 
program on employment. Our study uses geographical areas as an ad-
ditional source of identification to Katz (1998) by exploiting the fact 
that the program was first piloted in selected areas before being imple-
mented nationwide.

Under a simple difference-in-differences approach, we show that the 
choice of the comparison group determines the parameter being esti-
mated as various potential sources of biases are dealt with in different 
ways. We are especially concerned about substitution and equilibrium 
wage effects. Substitution occurs if participants take (some of) the jobs 
that non-participants would have got in the absence of treatment. 
Equilibrium wage effects may occur when the program is wide enough 
to affect wages through changes in the supply of labor. While study-
ing the pilot period, we use a diversity of comparison groups who will 
be affected differentially by these types of indirect effects to obtain 
some indication on the importance of such biases.

We apply a number of different econometric techniques, all exploit-
ing the longitudinal nature of the data set being used but making dif-
ferent assumptions about the structure of the disturbances. A general 
set up is developed, where all estimators can be interpreted in the light 
of combined difference-in-differences and matching methodologies. 
The conditions under which each estimator identifies and estimates 
the impact of treatment on the treated are derived.

The estimators being used in the present paper, as in many other 
evaluations, rely on the critical assumption that the evolution of em-
ployment in the two groups being compared would have been the 
same in the absence of the program.4 One reason for this to be violated 
is the fact that individuals eligible for the New Deal program could 
react to it in anticipation of the program, i.e. before eligibility. We can 
test for this since we observe the complete inflow into unemployment 
and hence can assess whether the program induces differential behav-
ior in the six months preceding eligibility. Other factors that could 
induce differential time trends relate to the slight differences either in 
location or age of the groups to be compared. We use past history to 
infer the extent to which this may affect our results.

We focus on the change in transitions from the unemployed claimant 
count to jobs during the first four months of treatment (the “Gateway” 
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period), although we compare this with a slightly longer perspective. We 
find that the outflow rate to jobs has risen by about 20 percent for young 
men as a result of the New Deal. That is five percentage points more men 
finding jobs in the first four months of the New Deal above a pre-pro-
gram level of twenty six percentage points. Similar results show up from 
the use of different adopted estimators, independently of the amount or 
type of structure imposed, and they appear to be robust to pre-program 
selectivity, changes in job quality and different cyclical effects. We ob-
tain similar estimates from using across regional comparison groups 
(the pilot areas) as we do when using eligible vs. non-eligible age groups. 
Such an outcome suggests that either equilibrium wage and substitution 
effects are not very strong or they broadly cancel each other out.

The robustness of our results is reassuring, but we take care to judge how 
permanent the effects are likely to be. We do find evidence of an impor-
tant “program introduction effect” in the sense that the impact of the 
program is much larger in the first quarter it is introduced than in subse-
quent quarters. However, there are reasons to suspect that a program such 
as the New Deal will have more sustainable effects than other labor mar-
ket programs.5 First, the program is mandatory: refusal to participate re-
sults in sanctions. Compulsory, sanction-enforced schemes have often 
been found to be more effective than voluntary schemes.6 Secondly, the 
“disadvantaged youth” we consider are less disadvantaged than those 
typically treated in typical US programs often found to be ineffective (e.g. 
ex-offenders). The only entry requirement is six months unemployment 
benefit claim, which is not so uncommon for those under twenty-five 
years of age in Britain. Finally, we are evaluating the effects of job search 
assistance and wage subsidies where the US evidence has been more opti-
mistic than in the case of training programs (see Sub-section 10.5.4 for a 
more detailed comparison of our results with other studies).7

The structure of the paper is as follows. We start in Section 10.2 with 
a more detailed description of the New Deal. Section 10.3 presents the 
methodology we apply. We discuss how the choice of the comparison 
group determines the parameter being identified along with the po-
tential sources of bias in each case, and develop a combined difference-
in-differences and matching set up where all the estimators being 
used can be interpreted. Section 10.4 describes the data and Section 
10.5 details the empirical results. We separate the analysis of the pilot 
period of the program, where more detail is possible given the addi-
tional instruments we are able to explore to construct the counterfac-
tual. Males and females are also discussed separately and we compare 
our UK results with experimental evaluations of similar US programs. 
Finally, Section 10.6 offers some concluding comments.
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10.2 The Program

10.2.1 Description of the New Deal for the Young Unemployed

The New Deal for Young People is a recent initiative of the UK gov-
ernment to help the young unemployed gain work. The program is 
targeted at the eighteen to twenty-four years old longer-term unem-
ployed. Participation is compulsory; every eligible individual who re-
fuses to co-operate faces a loss of entitlement to benefits. The criteria 
for eligibility are simple: every individual aged between eighteen and 
twenty-four by the time of completion of the sixth month on Jobseek-
er’s Allowance (JSA), equivalent to UI, is assigned to the program and 
starts receiving treatment.8 Given the stated rules, the program can be 
classified as one of “global implementation”, being administered to 
everyone in the UK meeting the eligibility criteria.9 Indirect effects that 
spill over to other groups than the treatment group may occur and the 
nature of these effects will be discussed below.

The path of a participant through the New Deal is composed of 
three main steps (see Figure 10.1). On assignment to the program, the 
individual starts the first stage of the treatment called the “Gateway”. 

Jobseekers’
Allowance
(6 months)

Gateway
(4 months

max)

New Deal
options

Follow
through

Subsidized
Jobs

Education and
Training

Environmental
Task Force

Voluntary
Sector

Unsubsidized
Jobs

Figure 10.1. A Simplified Flow Diagram of the New Deal Program

Notes: The New Deal for the Young Unemployed is a mandatory welfare-to-work program. 
All young people (between the ages of 18 and 24) who had claimed unemployment 
insurance (JSA) for sixth months enter the program. During a “Gateway” period of at 
most four months participants are given extensive job search assistance. Those failing to 
find an unsubsidized job have four different options: entering employment with a six 
month wage subsidy to the employer, twelve months full-time education or training, 
working in the environmental taskforce (a public-sector job) or working in the voluntary 
sector. The individual faces the withdrawal of unemployment benefits if they do not co-
operate. After the end of the options participants who rejoin the unemployed enter the 
“Follow Through” which is essentially the same as the Gateway. For more details see 
DfEE (1997).
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This is the part of the program being evaluated in the present study. It 
lasts for up to four months and is composed of intensive job search 
assistance and small basic skills’ courses. Each individual is assigned a 
“Personal advisor”, a mentor who they meet at least once every two 
weeks to encourage/enforce job search.

The second stage is composed of four possible options. First, there 
is the “employer option” – a six-month spell on subsidized employ-
ment. For the subsidized employment option, the employer receives 
a £60 (about $90) a week wage subsidy during the first six months of 
employment plus an additional £750 (about $1125) contribution to 
finance a required minimum amount of job training equivalent to one 
day a week.10 Under a second possible option, individuals can enroll 
in a stipulated full-time education or training course and receive an 
equivalent amount to the JSA payment for up to twelve months. Third, 
individuals can work in the voluntary sector for up to six months and 
are paid a wage or allowance of at least the JSA plus £400 ($600) spread 
over the six months. Finally, they may take a job on the “Environmen-
tal Task Force” – essentially a government job.11

Once the option period is over, if the individual has not managed to 
keep/find a job or leave the claimant count for any other reason, the 
third stage of the program is initiated, the “Follow Through”. This is a 
process similar to the Gateway, taking up to thirteen weeks, where job 
search assistance is the main treatment being provided.

The program was launched in the whole UK in April 1998 (the “Na-
tional Roll Out”). There was, however, a pilot from January to March 
1998, when the program was implemented in twelve areas, called the 
Pathfinder pilots.12 Clearly, identification of the treatment effect under 
these conditions requires stronger assumptions than when an experi-
ment is run within regions using random assignment over a large 
number of areas. As will be discussed, the problem relates to the fact 
that the counterfactual must either be drawn from a different labor 
market or from a group with different characteristics operating in the 
same labor market. Below we explore what we can identify under dif-
ferent assumptions.

Given that the program has not been running for a long period, we 
focus in this paper on an evaluation of the Gateway. In particular, we 
are concerned with the degree to which enhanced job search assis-
tance has lead to an increase in outflows to jobs. The evaluation is 
based on data provided by the Pathfinder areas before the National 
Roll Out of the program, as well as on data available following the 
National Roll Out.
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In evaluating the impact of the program we need to consider the 
precise nature of the comparison group, and hence the definition of 
what is being measured, and the set of assumptions that underlie the 
interpretation of the parameter we estimate in each case. There are 
some important aspects covered within this discussion. One of them 
concerns the extent to which we can estimate the overall impact of 
the program on employment as opposed to the impact on the eligible 
individuals. Potential differences between the overall impact and the 
effect of treatment on the eligible group could arise because: (1) the im-
pact of the program on eligible individuals may be at the expense of 
worsened labor market opportunities for similar but ineligible indi-
viduals or (2) the wider implementation of the program and the op-
portunities it offers to participants may affect the equilibrium level of 
wages and employment, affecting all workers.

10.2.2 Choice of the Outcome Variables

We focus on the impact of the program on the proportion leaving 
unemployment within four months of entering the “Gateway”. The 
choice is mainly dictated by the desire to focus on the stated govern-
ment targets and the paucity of data on individuals after they have 
finished the options.13

However an alternative outcome variable would have been the propor-
tion leaving unemployment within, say, eight or ten months of entering 
the unemployment pool. This outcome variable would avoid the potential 
composition effects that may be induced by the anticipation of the pro-
gram among eligible individuals. In particular, if the program is per-
ceived as being able to improve placements, then individuals close to the 
Gateway and eligible for the program may reduce their search effort and 
wait for the program. In this case, the average individual among eligibles 
would be more prone to leave unemployment than its counterpart in the 
comparison group, leading to increased exit rates for this group. However, 
we can test this hypothesis by estimating the proportion of those who 
left unemployment by the end of the sixth month in the eligible and in-
eligible group. Such a comparison will provide an idea of how important 
such compositional effects are likely to be.

We will pay special attention to the outflows into employment, but 
we also examine total outflows from unemployment to all destina-
tions. To assess the importance of the estimated effects, we interpret 
them in an historical perspective. We provide some lower and upper 
bounds for the treatment effect by using our methodology during 
other pre-program time periods. This can be done for total outflow for 
all years since 1982.
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To summarize: treatment is understood as the job search assistance 
initiative of the New Deal and the treated are those who enroll in the 
program after completing a six month unemployment spell. We aim 
at measuring the impact of improved job search assistance on the 
probability of finding a job among the treated. To assess the robust-
ness of our results, we also present estimates of other parameters that 
are informative about the adequacy of the underlying assumptions. 
Different definitions of treatment and the treated often characterize 
such parameters, and this is made clear on the following discussion.

10.3 Identification and Estimation Methods

Our approach to estimate the impact of the New Deal program relies 
on using information from the pilot period as well as information 
from the National Roll Out. The New Deal can affect employment 
of both eligible and ineligible individuals in a number of ways. First, 
the eligible individuals receive job search assistance that may enhance 
their ability to find a job. Second, some of the individuals who pass 
through the Gateway will receive the wage subsidy option, reducing the 
cost of employing them for an initial period of six months. This wage 
subsidy will expand the employment of such workers but may also 
lead to a substitution of other workers for these cheaper ones. The 
extent to which this may happen will depend on a number of fac-
tors. If the subsidy just covers the deficit in productivity as well as the 
costs of training, we would not expect any substitution; these work-
ers are no cheaper than anyone else. Second, it will depend on the 
extent that these workers are substitutable in production for existing 
workers and on the extent that it is easy to “churn” workers, that is to 
replace a worker finishing a six-month subsidy with a new subsidized 
worker. The latter is an important point, since the subsidy only lasts 
six months. Moreover, the agencies implementing the New Deal are 
supposed to be monitoring the behavior of firms using wage subsidies 
and employing individuals on the New Deal. Of course, if job dura-
tions are generally short, firms will be able to use subsidized workers 
instead of the non-subsidized ones, without any extra effort.

The New Deal may also change the prices in a region or country as 
a whole as it affects a substantial number of people. For example, the 
increased search activities of the unemployed could lower the equilib-
rium wage for less skilled individuals and therefore increase aggregate 
employment through a higher job offer arrival rate. This will tend to 
increase employment for eligible and ineligible individuals and will 
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counteract the effects of substitution on the non-treatment group. 
Randomized trials cannot account for these general equilibrium or 
“community wide” effects which have become an important issue in 
the program evaluation literature.14

Assessing the importance of substitution and of general equilibrium 
effects through wages or other channels is of central importance. Us-
ing the comparison between the pilot and control areas as described 
below, and assuming these areas are sufficiently separate labor mar-
kets from each other, we will be able to assess the extent to which 
substitution and other general equilibrium effects combined are likely 
to be important “side-effects” of the program, at least in the short run. 
Below we discuss the evaluation methodology, a central part of which 
is the choice of comparison group. This choice is to a large extent gov-
erned by the issues discussed above.

10.3.1 The Choice of Comparison Group

Define by  Y  it  
1   the outcome for individual i in period t that they are ex-

posed to the policy (treatment). The outcome for the same individual 
if not exposed to the policy is  Y   it  

0  . Consequently, the impact for the 
i-th individual of the policy is  Y  it  

1   − Y   it  
0  . The average policy impact for 

those going through the New Deal is E(  Y  it  
1   − Y   it  

0   | ND = 1).
This parameter will be the focus of our attention. ND = 1 denotes 

the areas assigned to the New Deal, t = 0 represents the period before 
implementation and t = 1 the period after. Quite clearly, the evalua-
tion problem relates to the missing data that would allow us to esti-
mate E(Y   it  

0  | ND = 1) directly. In this section we define a number of al-
ternative comparison groups that will allow us to estimate this 
counterfactual mean. As we will point out, the definition and inter-
pretation of the estimated parameter will change in certain cases with 
the comparison group.

Consider first a contrast obtained by comparing employment growth 
in pilot areas to employment growth in control areas. Assume that

 E Y | ND = , t = E Y | ND = , t = =

E Y | ND = , t =  E Y
it it

it

( 1 1) ( 1 0)

( 0 1) (

0 0

0

–

–

 
 iit | ND = , t = .0 0 0)

 (1)

This assumption means that the growth in employment in the New 
Deal areas would have been the same as in the non New Deal areas in 
the absence of the policy. In this case the missing counterfactual value 
can be replaced by

E Y ND t E Y ND t mit it t( | , ) ( | , ) .0 01 1 1 0= = = = = +
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This expression is simply the employment level in the New Deal 
areas before the policy was implemented, adjusted for aggregate em-
ployment growth, given by

m E Y ND t E Y ND tt it it= = = − = =[ ( | , ) ( | , )].0 00 1 0 0

This gives rise to a straightforward difference-in-differences estima-
tor. Under the assumption in (1), such a comparison of growth rates 
estimates the impact of the New Deal on individuals residing in a pilot 
area, irrespective of whether they are eligible or not; hence, this com-
parison estimates the net effect of the program including any impact 
of general equilibrium effects and substitution.

We can, however, obtain a measure of the importance of substitu-
tion effects by comparing the growth of employment in pilot and con-
trol areas separately for eligible and ineligible individuals. Consider 
applying assumption (1) applied separately to eligible and ineligible 
individuals and computing the growth in the employment for the eli-
gible individuals in the pilot and control areas separately. Substitution 
effects should increase the employment of eligible individuals at the 
expense of ineligible ones in the pilot areas. Area-specific general 
equilibrium effects due to the change in wage pressure from the in-
creased supply of workers should tend to increase the employment of 
both eligible and ineligible individuals. The general equilibrium ef-
fects can be thought of as part of the program effect. The employment 
growth of eligible individuals will include the “pure” program effect, 
the general equilibrium effect and the presumably positive substitu-
tion effect. The employment growth of ineligible individuals will in-
clude a general equilibrium effect and a substitution effect of equal 
and opposite sign to that of the treatment group (assuming that the 
comparison group is the only group of workers displaced due to the 
wage subsidy). Thus a sum of the estimated “treatment” effects on eli-
gibles and ineligibles in the pilot areas compared to the control areas 
(weighted by the size of each group) should provide us with an esti-
mate of the program effect and the general equilibrium effect com-
bined, but not of the substitution. If this is similar to an appropriately 
scaled version of the effect on eligibles alone we can infer that substi-
tution effects are not an important issue.

The definition of the comparison group is of course central to the 
evaluation. The approach discussed above used as comparison group 
individuals in non-exposed areas during the pilot period. However, 
the pilot stage lasted three months only and it is possible that the im-
pacts of the policy in this short first period are not generalizable to 
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later periods (for example, because the administration of the program 
would have been in its infancy). So, we next consider using data from 
the National Roll Out, the term referring to the national implementa-
tion. Suppose we start by assuming that assumption (1) is valid when 
ND = 1 refers to eligible individuals following the national implemen-
tation and ND = 0 refers to “similar” but ineligible individuals, i.e. 
those unemployed for over 6 months whose age is just above 24. The 
choice of this group makes it most likely that their overall characteris-
tics and behavior match that of the treatment group; i.e. that the 
growth rate of employment for the two groups would be similar in the 
absence of the program. Such an approach is similar to a regression 
discontinuity design.15 By making assumption (1) with respect to these 
two groups, we are ruling out any substitution effects or equilibrium 
wage effects that have an impact on the groups in a differential way. 
In this case a comparison of the growth rates between eligible and 
ineligible individuals will provide an estimate of the impact of the 
program on the eligible ones.

The virtue of the comparison group – that it is very similar to the 
treatment group in terms of its characteristics and will therefore be 
expected to respond to shocks in similar ways – may be, in fact, its 
greatest disadvantage. The substitution effects are likely to be much 
more severe the closer the productivity characteristics of the two 
groups are. In the event of substitution, the impact of the program for 
the eligible group is biased upwards by the fact that the employment 
of the comparison group is decreasing. If such a decrease is, say, β, the 
“true” net increase in employment is 2β lower than the estimated in-
crease in employment. However, the benefit in terms of employment 
for the target group would be β lower than our estimate. Within this 
framework of analysis, the only way we have of gauging the size of β is 
through the pilots, as discussed above. Alternatively a general equilib-
rium model would allow us to estimate β, at least in the long run, 
based on the substitutability of the two groups in production.

There are a number of additional issues that we need to address. 
First, there is the basic issue of whether we can assume that the two 
groups are subject to the same aggregate labor market trends. To the 
extent that the human capital of the two groups is similar and to the 
extent that preferences for work are the same, this assumption will be 
satisfied. Preferences for work between the eligible group in their early 
twenties and the ineligible group in their middle/late twenties may, 
however, not be the same as this is the age that many people get mar-
ried and start to have children. This may generate differential aggre-
gate trends across groups. We can address this issue by examining the 
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trends in the exit rate from employment of the two groups for a num-
ber of years prior to the implementation of the New Deal. Over the 
preceding years there has been no major policy that explicitly discrim-
inates between the two groups. This approach also suggests a method 
for bounding the impact of the policy using the historical trends in the 
two groups. In particular, we can identify the pre-program period with-
in our data set that would maximize the estimated impact of the policy 
and the period that would minimize it. In the empirical section we 
show the historical trends for the two groups and we provide bounds 
for our estimates based on these fluctuations between the two groups.

The next important issue is whether the impact of the policy is het-
erogeneous with respect to observable characteristics. If this is the case, 
we should interpret the estimate we obtain as an average impact across 
different effects but must make sure that a suitable comparison group 
exists. One way to address this problem is to use propensity score 
matching adapted for the case of difference-in-differences. In this case, 
there are two assignments that are non-random. One assignment is to 
the eligible population and the other assignment is to the relevant 
time period (before or after the reform). For the evaluation to make 
sense with heterogeneous treatment effects, we must guarantee that 
the distribution of the relevant observable characteristics is the same in 
the four cells defined by eligibility and time. One way of achieving this 
is to extend propensity score matching by defining two propensity 
scores – one for eligibility and one for time periods. We then create a 
matched sample based on the two propensity scores. This approach 
ensures that the distribution of observed characteristics is balanced 
across all cells. In general, the assumption required to justify this ap-
proach is that where ND = 1 denotes eligibility and t the time period.

E Y X ND t E Y X ND t

E Y X ND t E
it it

it

( | , , ) ( | , , )

( | , , )

0 0

0

1 0 1 1

0 0

= = − = = =
= = − (( | , , )Y X ND tit

0 0 1= =

This allows the time effects to differ by X. Following Ashworth et al. 
(2001), under this assumption it is possible to construct matched sam-
ples by conditioning on the propensity scores for eligibility,  P EX  = Pr(ND 
= 1 | X), and for being observed in time period t = 1,  P tX  = Pr(t = 1 | X)
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it EX tX

it EX tX

it

( | , , , )

( | , , , )

( |

0

0

0

1 0

1 1

= =
− = = =

EEX tX

it EX tX

P ND t

E Y P P ND t

, , , )

( | , , , )

= =
− = =

0 0

0 10

 (2)



The Employment Impact of a Job Search Program

262

Dictionary: NOSD

OUP CORRECTED PROOF – FINAL, 02/24/2016, SPi

The observables we use include, among other things, labor market 
history. This approach, which can be implemented non-parametrically, 
ensures that the composition of the samples in the four cells being 
compared is kept constant with respect to these key determinants of 
employment outcomes. In addition we discuss simpler parametric 
methods that condition linearly on a number of observable character-
istics. We further discuss these issues in the estimation section below. 
Finally, the discrete nature of our outcome variable may imply that 
the assumptions we make do not hold for the expectations (which are 
employment probabilities) but for some transformation thereof; in 
particular for the inverse of the probability function, which must be 
assumed known. In this case we assume that

f E Y X ND t f E Y X ND t

f E Y
it it

it

− −

−

= = − = = =1 0 1 0

1 0

1 1 1 0[ ( | , , )] [ ( | , , )]

[ ( || , , )] [ ( | , , )]X ND t f E Y X ND tit= = − = =−0 1 0 01 0

where  f   −1  is the inverse of the probability function (e.g. the inverse 
logistic). This just says that the assumption we make is valid for the 
index rather than the probability itself. Define by  Y it  the employment 
indicator for individual i in period t. In the New Deal areas in period 
t = 1, this will represent the outcome under treatment. In all other 
cases it will represent an outcome under non-treatment. The impact 
of the policy can then be evaluated as

  I X E Y X ND t

f f E Y X ND t X
it

it

( ) ( | , , )

[ ( ( | , , ) ( ))]

= = = −
= = −−

1 1

1 11 α
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where
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  (4)

I(X) is then averaged using as weights the distribution of X among 
actually treated individuals. Despite the similarity to the linear case, 
the non-linear assumption stated above entails two additional restric-
tions on the nature of the error terms: only group-effects are allowed 
for and between groups homoscedasticity is required.

10.3.2 Implementation

Given a particular choice of comparison group, all methods we apply 
have the same structure as implied by (3) and (4). They differ only in 
the way that the expectations in these expressions are computed. 
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In the linear matching difference-in-differences estimator we run 
the following simple regression on the sample of comparison and 
treatment observations

Y d X NDit ND t it it it= + + ′ + +θ γ α ε

where  Y it  is a discrete variable indicating whether the person is in employ-
ment or not,  θ ND  is an eligibility specific intercept (may it be area or age de-
fined or both, depending on the comparison group used),  d t  reflects com-
mon/aggregate effects and where X is included to correct for differences in 
observable characteristics between individuals and areas registered at the 
eligibility point (completion of the 6th month in unemployment).

These procedures can be quite restrictive in a number of ways. First, 
they do not allow for α to depend on X. And second, they do not impose 
common support on the distribution of the Xs across all four cells. The 
first assumption can be relaxed under the parametric setting, and this is 
what we do within the non-linear logit specification. The effect of treat-
ment is allowed to depend on the observable characteristics of the agents 
by applying the following estimation technique. A different relationship 
between the outcome and the observables is estimated by group of agents 
– eligibility status (area or age) interacted with time. Such relationships 
entail the particular behavior pattern of each group and the impact of 
treatment when it existed. By predicting the outcome of treated under 
the non-treated behavioral equation one obtains an estimate of how the 
treated would have been without the treatment would they belong to 
each of the other groups conditional on their observable characteristics. 
Applying difference-in-differences to such predictions using equation (3) 
produces an estimate of the expected impact of treatment on the treated.

To relax both assumptions simultaneously, we supplement the above 
results by propensity score matching. As mentioned above, this involves 
matching on two propensity scores, which balances the distribution of 
the X characteristics in the treatment and comparison samples, before 
and after the reform. The matching method we use smoothes the coun-
terfactual outcomes either with a Kernel based method or with splines 
(see, Heckman, Ichimura and Todd 1997; Meghir and Palme 2001). We 
also present results based on the nearest neighbor weighting scheme. 
These, however, turn out to be much less precise. We provide details on 
the estimation method in Appendix C.16

10.3.3 Other Estimation Issues

10.3.3.1 THE CHOICE OF COMPARISON AREAS

As discussed above, the available options for the choice of the com-
parison group depend on the type of evaluation being performed. 
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When assessing the program from data on its National Roll Out, we 
are constrained to use ineligible individuals within the same area, for 
which we have chosen the age rule to define (in)eligibility. For the pilot 
study, however, the regional rule provides an additional instrument in 
the definition of the comparison group. We have used it in two ways, 
constructing two possible comparison groups: The first takes all eligi-
ble individuals living in all non-Pathfinder areas; the second selects all 
eligible individuals in the set of non-Pathfinder areas that most closely 
resemble the Pathfinder areas in a way detailed below.

The goal of a careful choice of the comparison area is to satisfy as-
sumption (2), which requires that the time trend evolves in the same 
way for treatment and comparison groups. To assess how similar any 
two groups are, we compare men aged 19–24 years old that live in 
Pathfinder areas to those that live in all non-Pathfinder areas with re-
spect to their recent history of conditional outflows from unemploy-
ment. It is clear that the Pathfinder areas have, on average, worse labor 
market conditions. However, for the purposes of evaluating eligibility 
rules, Figure 10.2 illustrates the evolution of the outcomes for the im-
pact of the program based on these two groups. What is important is 

82q1 84q1 86q1 88q1 90q1 92q1 94q1 96q1 98q1

.35

.4

.3

.45

.5

time

Pilot areas
25-30s Pilot areas

19-24s

Non-Pilot areas
19-24s

19-24s, PF areas 19-24s, non-PF areas 25-30s, PF areas

Figure 10.2. Outflows from JSA Conditional on Completing 6 Months: Effect 
by the End of the 10th Month on JSA

Notes: This graph illustrates the proportion of men leaving unemployment between the 
sixth and tenth months of unemployment 1982–1998. “PF” indicates that the men were 
living in a Pathfinder Pilot area (prior to New Deal introduction in 1998). The data have 
been smoothed by a cubic spline in time. Breakpoints were included at the first quarter 
of 1987 and the first quarter of 1990. No other covariates were considered.
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that the difference between the two curves is kept nearly constant 
over time in order to guarantee that macro trends affect the two 
groups in similar ways. The older group aged 25–30 is also presented 
as a potential comparison.17 This group tends to have lower outflows 
than their younger counterparts.

Nevertheless, this data shows that the size of the estimated impact 
can be sensitive to the choice of period for comparison and in the re-
sults section we are careful to test the sensitivity of the results to alter-
native timing assumptions.

When using all eligible individuals in non-Pathfinder areas as a 
comparison group (or a matched sub-sample of them), it is being as-
sumed that the two curves represented in Figure 10.2 are indeed paral-
lel so that similar individuals are similarly affected by macro trends, 
independently of where they live. One can, however, choose the areas 
that more closely follow the cycle pattern identified for the Pathfinder 
areas. This can be done either within each of the matching procedures 
described above, or prior to them, selecting the areas where the com-
parisons are to be drawn from. We have chosen to adopt this latter 
option, matching the areas in a first step and applying all types of es-
timators comparing eligibles in different areas to the sub-samples ob-
tained. In this procedure, we have used a completely non-parametric 
technique, as described below.

The aim of matching the areas is to achieve a match as close as possi-
ble with respect to labor market characteristics. The procedure followed 
to match on labor market characteristics makes use of a quarterly time-
series of the outcome variable from 1982 to just before the introduction 
of the New Deal, in January 1998. A measure of distance was then com-
puted for each possible pair of Pathfinder and non-Pathfinder areas and 
the two nearest neighbors were chosen. Once the two nearest neighbor-
ing areas have been chosen based on similarity of the labor market 
trends, we carry out the estimation procedure as described earlier.

10.3.3.2 SENSITIvITY OF THE RESUlTS

The relative size of the estimated impact of the program, when viewed 
in an historical perspective, can inform on how significant the result 
is. In order to do so, the series of year-by-year estimates of the impact 
of a fictitious program has been computed.18 Given the lack of data on 
“destination when leaving JSA” before August of 1996, we use informa-
tion on “exits to all destinations” to perform this analysis.

Suppose, for instance, that the estimated effect of the New Deal 
Gateway lies within typical values of the historical estimates. This 
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might be an indication that such result is determined by some differ-
ential aggregate variation that is not being controlled for and is cap-
tured by the program dummy. In such a case, doubts are raised on 
whether the estimated effect is actually capturing the causal effect of 
the program alone. We can go further and bound the estimated im-
pact of the Gateway using the distribution of year-by-year estimates to 
construct an upper and lower bound to the estimated effect. This is 
done by taking the percentiles on the tail of the distribution – say, 
percentiles five and ninety-five or ten and ninety – as being the expected 
value of the estimates in the absence of a program, and using them to 
re-scale the estimated impact up or down accordingly.

10.3.3.3 COMPOSITIONAl CHANGES IN THE TREATMENT GROUP

Such a large-scale program may have compositional effects on the 
group of eligible individuals. Having learned about the eligibility rules, 
potential participants may change their behavior in order to secure or 
avoid enrollment. If such a selection process is taking place, the esti-
mated effects of the program will be affected because the groups being 
compared are not what they would have been in the absence of the 
program. We check for this selection bias by examining difference-in-
differences estimates of individuals’ probabilities of exiting unemploy-
ment in the pre-treatment period (i.e. in the months before reaching 
six months unemployment when the program begins).

10.4 Data

The data are drawn from the publicly available five percent longitu-
dinal sample of the whole population claiming Jobseeker’s Allowance 
(JSA) in the UK from 1982 to June 1999 (the JUvOS database). This is 
an administrative database that includes individual information on 
spells on JSA, the unemployment benefit available in the UK; the main 
focus being the starting and ending dates of the spells.  Individuals 
can be followed through all their JSA spells since the same group of 
the population is followed over time. However, although we know the 
length of time in non-JSA spells, we have no information on any transi-
tions between different jobs during these periods. Since 1996, however, 
the agencies have collected data on the destination when leaving the 
claimant count. There are twenty different destination codes, includ-
ing exit to employment, training/education, other benefits, incarcera-
tion, etc. The JUvOS data set also includes a small number of other 
variables – age, gender, marital status, geographic location, previous 



The Employment Impact of a Job Search Program

267

Dictionary: NOSD

OUP CORRECTED PROOF – FINAL, 02/24/2016, SPi

occupation and sought occupation. Descriptive statistics on the treat-
ment group and different comparison groups are presented in Appen-
dix A, Table 10.1A.

We also make use of the New Deal Evaluation Database (NDED), an 
administrative data set that contains information on virtually all in-
dividuals that have gone through the New Deal, even if only briefly. 
For participants, very detailed information is available from the time 
they join the program, including the types of treatment being admin-
istered and the timing of each intervention, letters being sent and in-
terviews being made, a long list of socio-demographic variables and 
the destination when leaving the program. Non-participants, however, 
are not included in the sample, which limits its use for evaluation 
purposes. Note that we only consider the flow at six months, so there 
is no direct problem with mixing the stock and flow.

The use of the evaluation dataset NDED is meant to complement the 
lack of information in benefit (JSA) administrative records about the 
take-up of New Deal options. Since starting an option implies drop-
ping from the JSA claimant count, there is a potentially large group 
that is being re-classified as non-unemployed while simply being driv-
en through the program according to its rules.

Unfortunately, we are unable to securely identify these types of ex-
its from the JUvOS data set.19 We use the NDED instead to know the 
proportion of participants that enroll in each type of option (in any 
given region-date) by length of the New Deal spell.

In drawing up the treatment groups we have used 19-24 year olds 
even though the New Deal also affects 18 year olds. This is because 18 
year olds can still be in high school and in England high school is only 
compulsory up to the age of sixteen. Participation of 16 to 18 year olds 
in full-time education grew rapidly over this period so we decided to 
avoid any time varying composition effects by dropping 18 year olds. 
In any case, inclusion made no difference to the results.20

The historical period we are examining is partly dictated by the 
data. The current JUvOS data ends in July 1999. For the National Roll 
Out we consider all individuals who finished a 6-month JSA spell be-
tween April and December 1998 and then follow them up to four 
months later (so our end date is April 1999). We match this with the 
individuals who finished a 6-month JSA spell between April and De-
cember 1997. For the Pilot Study we compare individuals completing a 
6-month JSA spell between the start of January and the end of March 
1998 in the Pathfinder areas to the same group in January through 
March 1997. Ending the sample in April 1999 has the advantage that 



The Employment Impact of a Job Search Program

268

Dictionary: NOSD

OUP CORRECTED PROOF – FINAL, 02/24/2016, SPi

we avoid contaminating the New Deal effect with the introduction of 
the national minimum wage enforced from April 1999 onwards.21

Some information on the macroeconomic climate is given in Figure 
10.3. The New Deal was introduced at a favorable point of the business 
cycle by historical standards. There was no rapid improvement in the 
labor market between Spring 1998 and 1999, however, unlike the pre-
vious 12 months. The changing business cycle illustrates the reason 
why we have to select our comparison groups carefully in implement-
ing our approach to ensure that these macro trends are “differenced 
out”.

Finally, it should also be pointed out that the effects of the program 
in this favorable climate may not be easily applied to less favorable 
periods. First, the pool of unemployed is likely to be of worse quality 
when the aggregate economy is booming. Opposing this is the fact 
that, in the presence of firing costs (formal or informal) hiring some-
one in boom may be less risky.
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Figure 10.3. Unemployment – Claimant and IlO Measures

Notes: Data on IlO defined (International labour Organization) unemployment were 
taken from the labor Force Survey and claimant count unemployment taken from labor 
Market Trends (various years). The IlO definition is based on asking out of work 
individuals whether they would be available and prepared to accept a job within two 
weeks. The claimant count is the number of people who are receiving unemployment 
benefit (called Jobseeker’s Allowance since 1994). Although the series track each other 
relatively well, there will be some people who are IlO unemployed who will not be in the 
claimant count (e.g. if they left their job voluntarily this will disqualify them for benefit 
receipt for a period of time). Similarly some individuals could be claiming unemployment 
benefit without genuinely searching for a job.
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10.5 Results

This section presents estimates of the impact of the Gateway on the 
flows into employment. We analyze men and women separately giv-
en the different composition of the two groups and characteristics of 
their behavior. We start by considering the men’s case during the pilot 
period in Subsection 10.5.1, and discuss the different possible estimates 
and respective underlying assumptions available. Subsection 10.5.2 
presents the results obtained for men during the National Roll Out, 
establishing a comparison with what the estimates were for the pilot 
period and assessing their robustness. Subsection 10.5.3 presents the 
results for women and Subsection 10.5.4 compares the magnitude of 
our results with those from similar US programs.

10.5.1 Pilot Study: Men’s Results

Table 10.1 presents the main estimates of the impact of the Gateway 
on eligible men living in Pathfinder areas during the pilot period. We 
consider a number of different possible comparison groups, providing 
some insight on the possible size of indirect effects. Each row in the 
table corresponds to a different comparison, including different esti-
mates, obtained under different methods, of the effects of the Gate-
way on outflows to employment after four months of treatment.22

The first row of Table 10.1 compares men aged 19 to 24 years old liv-
ing in Pathfinder areas to other 19 to 24 year old men (with the same 
unemployment duration) living in all non-Pathfinder areas. After four 
months of treatment, it is estimated that the Gateway has improved 
participants’ exits into employment very significantly – all the estima-
tors point to an impact of about ten to eleven percentage points. This 
effect is even more impressive if compared with the outflow rates re-
ported in Table 10.2. In the pre-program period only twenty-four per-
cent of individuals in the treatment group obtained employment over 
the similar four months period (compared to thirty three percent af-
terwards). Thus, the improved job search assistance provided during 
the Gateway seems to have raised the probability of getting a job by 
about 42 percent (= 10%/24%) after four months of treatment.

Of course, this result should be contrasted with the information 
from the NDED concerning outflows into the employment option (the 
wage subsidy that may be offered to those who have not found em-
ployment through job assistance). It is estimated that the outflows 
into an employment option after 4 months of treatment sum up to 5.7 
percent of men joining the Gateway (see Table 10.1). Subtracting this 
off the overall New Deal effect would give a “pure” Gateway impact 
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Table 10.1. (Men): Program Effect on Employment by the End of the Tenth Month 
After Starting an Unemployment Spell (conditional on being unemployed for six 
months); Pilot Period

(1) (2) (3) (4)

Estimates based on the Difference In Differences 
combined with

Experi-
ment

Treatment 
group

Compari-
son group

Number  
of observa-

tions

Linear 
Matching 

(OLS/Linear 
probability 

model)

Non-linear 
matching 
with non-
additive 

error term 
(Logit 

specifica-
tion)

Propensity 
score  

matching  
using 

smoothing 
splines

Non-linear 
match-

ing using 
smoothing 

splines (Logit 
specification)

(1) 19–24 
year olds 
living in 
Pathfinder 
areas

19–24 
year olds 
living in 
all non-
Pathfinder 
areas

3,716 0.110**
(0.039)

0.098**
(0.039)

0.104**
(0.046)
(0.024; 
0.182)

0.098**
(0.044)
(0.015; 
0.176)

(2) 19–24 
year olds 
living in 
Pathfinder 
areas

19–24 
year olds 
living in 
matched 
non-
Pathfinder 
areas

1.193 0.134**
(0.053)

0.073
(0.060)

0.093
(0.073)

(−0.015; 
0.226)

0.080
(0.063)

(−0.018; 
0.190)

(3) 19–24 
year olds 
living in 
Pathfinder 
areas

25–30 
year olds 
living in 
Pathfinder 
areas

1,096 0.104*
(0.055)

0.091
(0.057)

0.078
(0.079)

(−0.050; 
0.195)

0.074
(0.069)

(−0.068; 
0.182)

(4) 19–24 
year olds 
living in 
Pathfinder 
areas

31–40 
year olds 
living in 
Pathfinder 
areas

1.169 0.159**
(0.050)

0.096
(0.062)

0.099*
(0.078)

(−0.015; 
0.231)

0.082
(0.082)

(−0.063; 
0.205)

Outflow into the employment option 
(affecting 19–24 year olds in Path-
finder areas)

4,486 0.057

(5) 25–30 
year olds 
living in 
Pathfinder 
areas

25–30 
year olds 
living in 
all other 
areas

3.180 0.016
(0.042)

−0.012
(0.043)

0.027
(0.049)

(−0.058; 
0.107)

0.031
(0.050)

(−0.052; 
0.109)

(6) 25–30 
year olds 
living in 
Pathfinder 
areas

25–30 
year olds 
living in 
matched 
non-
Pathfinder 
areas

983 0.055
(0.058)

−0.027
(0.056)

−0.003
(0.066)

(−0.107; 
0.112)

−0.018
(0.078)

(−0.144; 
0.117)
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(on outflows to unsubsidized employment) of about four to five per-
centage points. But this is likely to be a lower bound. The calculation 
assumes that there is essentially no deadweight of the employer sub-
sidy. This happens under the assumption that participants can be split 
into groups according to their ability to find a job, and that subsidized 
jobs are being attributed to those in need of a subsidy to leave unem-
ployment. If, on the other extreme, it is believed that the subsidized 
jobs are being allocated to the most employable participants, then the 
amount of scaling down required might be small and the “true” effect 
would be closer to the full ten or eleven percentage points. Thus, four 
percentage points is a lower bound for the pure Gateway/job assistance 
effect. The method used to estimate the impact of treatment does not 
seem to substantially influence the results, reflecting some robustness 
of the estimates to the functional form assumptions.23

The rest of the rows in Table 10.1 present estimates for some of the 
other identifiable parameters discussed in Section 10.3, also providing 
some clues about the robustness of the results. We start by restricting the 
comparison group to be composed of eligible men living in matched non-
Pathfinder areas in the second row. Depending on the method used, the 

(7) 19–30 
year olds 
living in 
Pathfinder

19–30 
year olds 
living in 
all other 
areas

6,896 0.066**
(0.029)

0.052*
(0.030)

0.058*
(0.034)
(0.004; 
0.114)

0.051
(0.034)

(−0.004: 
0.109)

(8) 19–50 
year olds 
living In 
Pathfinder 
areas

19–50 
year olds 
living in 
all other 
areas

12,749 0.036*
(0.021)

0.035*
(0.021)

0.044*
(0.023)
(0.004; 
0.080)

0.042*
(0.023)
(0.004; 
0.078)

Notes: Each cell contains an estimate of the effects of the New Deal program using the JUVOS five per-
cent longitudinal sample of all unemployed (JSA claimants). The “dependent variable” in each regression is 
whether an individual left unemployment between the sixth and eighth month of an unemployment spell. 
The average values of these are in Table 10.2 below. Estimates of the outflows into the employment option 
are from the New Deal Evaluation Database (NDED). The selected observations are individuals completing a 
six month spell of unemployment which began over a predefined time interval – this table considers inflows 
in the first quarters of 1997 and 1998. These individuals are then followed up to the end of the tenth month 
on unemployment to check whether they have found a job. The eligible group (defined by the age and area 
criteria) is compared with the selected control group before and after the start of the program. All estimates 
are from regressions that include a set of other controls: marital status, sought occupation, region and labor 
market history (the total number of JSA spells and the proportion of time on JSA over the two years preceding 
the start of the present spell). Age and the number of JSA spells since 1982 are also included when similar age 
groups are being compared. Propensity score matching is performed over the same covariates as the other 
estimates and the outcomes for the comparison groups are smoothed using cubic splines on the two pro-
pensity scores to achieve higher precision. Standard errors in parentheses: estimates for non-linear matching 
method (column 2) used the delta method and estimates for the propensity score matching (columns 3 and 
4) used bootstrapping with 200 replications. Bias-corrected 90% confidence intervals in italics (estimation 
used the same bootstrap results).
** = significant at 0.05 level. * = significant at 0.10 level.
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estimated effect may rise or fall slightly, but not significantly so. This 
evidence supports the comparability of the two groups used in row 1.

The third row compares eligible and ineligible men aged 25 to 30 
years old within the Pathfinder areas. Using an age-based eligibility 
criterion is our second main source of identification and is all that is 
available after the pilot period. The point estimates of the four months 
effect using age-based are very close and insignificantly different from 
those in row 1 using different areas. The linear matching estimator, for 
example, suggests a treatment effect of 10.4 percentage points when 
25–30 year olds are used as the comparison group (row 3) compared to 
11 percentage points when 19–24 year olds in non-Pathfinder areas are 
used as a comparison group (row 1). It was emphasized in Section 10.3 
that this estimate is based on different assumptions from the estimates 
in rows 1 and 2. In fact, it may suffer from substitution more acutely 
and it is not immune to local labor market wide wage effects. However, 
it is informative to know that the obtained results are very similar, 

Table 10.2. (Men): Flows From the Claimant Count Into Employment by the 
End of the Tenth Month Since Starting an Unemployment Spell (conditional 
on being unemployed for six months)

Flows by the end of the 10th month 
on JSA

Before the 
program

After the 
program

Difference

Pilot period
Treatment group:
19–24 year olds in Pathfinder areas 0.241 0.330 +0.089
Comparison group:
19–24 year olds in all other areas 0.271 0.250 −0.021
Comparison group:
19–24 year olds in matched non-Pathfinder  

areas
0.228 0.233 +0.005

Comparison group:
25–30 year olds in Pathfinder areas National  

Roll Out
0.276 0.260 −0.016

Treatment group:
19–24 year olds 0.258 0.281 +0.023
Comparison group:
25–30 year olds 0.230 0.199 −0.031

Notes: The data are taken from the JUVOS five percent longitudinal sample of all unemployed (JSA 
claimants). Selected observations are those individuals completing a six month spell on JSA over a 
predefined time interval. Individuals satisfying this criterion are then followed up to the end of the 
eighth and tenth months of unemployment to check whether they have found a job. The present table 
considers the first quarters of 1997 and 1998 for the “Pilot period” estimates and the second to fourth 
quarters of 1997 and 1998 for the “National Roll Out” estimates. The eligible group (defined by the age 
and area criteria) is compared with the selected control group
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independently of the procedure used. We cannot reject the simple 
null hypothesis of a model without substitution and equilibrium wage 
effects. Alternatively, their effects may cancel out, the relative sizes of 
the substitution and wage effects being very similar. We further test 
for substitution using the older group of 31 to 40s living in Pathfinder 
areas as a comparison group. This group is expected to be less substi-
tutable for 19–24 year olds than the younger 25–30 year old compari-
son group. Under this assumption, and given that substitution exacer-
bates the impact of the program, we would expect this estimate to be 
lower than the one presented in row 3. But the fourth row presents an 
estimate of the 4 months effect of the New Deal that, if anything is 
higher than the previously presented results. This is not consistent 
with large substitution effects. In rows 5 and 6 we compare ineligible 
individuals living in Pathfinder and non-Pathfinder areas. If there 
were significant substitution effects or differential trends across re-
gions we may find differences in outflows in the New Deal period. In 
fact, no significant effects of the New Deal on non-eligibles are found.

Finally, rows 7 and 8 in Table 10.1 contain estimates of the employ-
ment effect in the “whole market”. Men aged 19 to 30 and 19 to 50 years 
old and living in Pathfinder areas are compared with similar individuals 
living in non-Pathfinder areas. The results only confirm what has been 
established before: that, during the pilot period, the program had a very 
significant positive impact on outflows to employment in the markets it 
has been implemented. The point estimates are smaller because 19–24 
year olds are only a fraction of the larger age range. For example, just 
over half the 19–30 year old group are 19–24 year olds. The linear match-
ing estimator in row 7 implies a New Deal effect of 6.6 percentage 
points – as expected just over half the magnitude of the effect in row 1.

It is interesting to check how sensitive these results are to historical 
patterns. The lack of information about destinations when leaving the 
claimant count before 1996 imposes the use of a different variable, 
outflows to all destinations, to perform this analysis. Figure 10.4 con-
siders different types of comparisons and plots the estimates of non-
existent programs over time. The first panel in the chart compares 
 eligible individuals living in Pathfinder areas with eligible individuals 
living in all other areas. The size of the New Deal effect, represented 
by the last point in the graph, is well above all other estimates for pre-
vious periods. This is just more evidence that the effects of the pro-
gram on participants during the pilot period are very positive. Panel 2 
compares participants with eligible individuals living in matched 
non-Pathfinder areas. It shows a similar pattern but with a stronger 
effect of the New Deal, which may be a consequence of the higher 
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Figure 10.4. Difference-in-Differences Estimates Over Time. Outflows to All 
Destinations

Notes: Each panel presents the year-by-year difference in difference estimates of the 
impact of “fictional” programs on the total outflows from unemployment within four 
months of completion of the sixth month of unemployment. The total outflow is used 
because it is the only historic information available on a consistent basis for all years. The 
definition of the treatment and control groups follows the same rules as the ones used to 
estimate the New Deal program effect. The treatment group are all those aged 19 to 24 
years old living in Pathfinder areas and are being compared with individuals of the same 
age group living in all other areas (Panel 1) or in matched areas (Panel 2), and with older 
groups in Pathfinder areas (Panel 3 for the 25 to 30 years old and Panel 4 for the 31 to 40 
years old).

volatility observed. Panel 3 and 4 also confirm the importance of the 
estimated impact of the New Deal by comparing participants with 
older groups.

10.5.2 National Roll Out: Men’s Results

Table 10.3 contains the main result from the National Roll Out. The 
first row shows an implied effect of around 5 percent on a pre-program 
base outflow (Table 10.2) of 25.8 percent, and once more, the method 
used does not seem to affect the result significantly. Although this is 
still a substantial impact, it is about half the magnitude estimated for 
the pilot period. These differences in size can be accounted for by a 
“program introduction” effect. In the first few months the program 
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is operating, a very large increase in the flows to employment is ob-
served, which then falls as the program matures. This is illustrated in 
the other rows of the table. The second and third rows report com-
parable estimates of the Gateway effect after 4 months of treatment 
for the first quarter the program operates in the Pathfinder and non-
Pathfinder areas, respectively. As noticed before, estimates for the pilot 
period (first quarter in Pathfinder areas) are about twice the size of the 
effect over the whole period. The same is also true if one considers the 
estimates for the first quarter the New Deal operates in non-Pathfinder 
areas (see row 3). The fourth row presents estimates obtained using 
the following second and third quarters the program is operating and 
these are comparatively much lower and less significant.

There are, of course, many possible explanations for this. One expla-
nation is that the agencies involved in delivering the program are ini-
tially very enthusiastic, but this naturally erodes over time. Another 
possibility is that the program diminishes welfare fraud. This would 
have particularly important effects during the first few months after 
the release of the program since potential participants are unlikely to 
be aware of the new claiming rules. Similar “cleaning up the register” 
effects have been noted of previous UK labor market reforms.24

There are many possible criticisms of the results. We shall now dis-
cuss some of the main ones – quality of job matches, selectivity and 
differential trends. How the program affects the women will be dis-
cussed in the next section.

First, there is the issue of whether the quality of job matches has 
improved (or deteriorated) under the New Deal. One of the benefits 
from the New Deal is said to be that job matches are of higher quality 
due to greater job assistance and mentoring of the personal advisor. 
For those who get onto the employer option there is a guarantee of one 
day a week training. On the other hand tougher monitoring may push 
claimants into low quality matches. Quality is difficult to measure 
without data on earnings and other job characteristics. One indicator 
of job match quality, however, is simply the longevity of a job. Follow-
ing the government’s preferred measure, we define a “sustained” job 
as one that lasts at least thirteen weeks. The first row of Table 10.4 
Panel A repeats the analysis but uses the outflow to sustained jobs 
(instead of any job) as the outcome variable. The results are quite con-
sistent with the earlier findings – the estimates point to an increase in 
the outflows to sustained jobs of 4.5% (in column 1 of Table 10.4), 
which compares to estimates of around 5% for the outflows to all em-
ployment (in column 1, first row of Table 10.3).
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Secondly, there is the issue of selectivity. It may be that the introduc-
tion of the New Deal has an effect on the (unobserved) quality of the 
inflow of individuals reaching six month of JSA. The most likely route 
for this is that claimants in the fifth or sixth months of JSA may alter 
their behavior. If they believe the New Deal regime is “tougher” than 
the previous regime, they may be more likely to leave the unemploy-
ment rolls (this was one of the ways that RESTART, another job assis-
tance program introduced in 1986 was deemed to have worked). On the 
other hand, if the New Deal is seen as a desirable thing (e.g. because of 
subsidies to “good jobs” or training), then claimants may delay exit. If 
the main effect is increased toughness, then we may underestimate the 
positive effects of the New Deal as there has been a decline in the unob-
served quality of the stock (assuming the most job ready decide to leap 
into jobs before they are pushed off the unemployment rolls). If the 
New Deal is perceived as more attractive than the previous regime (as 
the qualitative evidence suggests) then we may actually be overestimat-
ing the effects of the Gateway period as the more job ready actually 
delay their exits prior to entering the Gateway.

To investigate these selectivity problems we examine outflows to 
employment during the fourth and fifth month of JSA, using the 
same methodology as before. The results are presented in rows 2 and 
3 of Table 10.4, Panel B. The introduction of the New Deal had no 
significant impact on the outflows to employment prior to six months 
duration. All the estimates are small and insignificant at convention-
al levels.

Thirdly, we have not controlled for differential trends. Using the 
same method as before (see section v.1) we calculate upper and lower 
bounds for the New Deal effect on outflow rates. The average effect is 
again smaller than the estimates for the pilot period (see rows 5 and 6 
of Table 10.4, Panel C). Nevertheless, even at the lower bound there is 
a significant effect of the program on the outflow rates to all destina-
tions.

10.5.3 The Impact of the Program on Women

Finally, note that we have focused our results on male job outflow 
rates. Three quarters of all participants in the New Deal are men, but 
clearly the impact on women is also of great interest. The results for 
women are not as clear-cut as those for men. This is mainly because 
there is a systematic trend in the labor market behavior of older (25–
30) compared to younger (19–24) women. The main problem, there-
fore, resides on the choice of the appropriate comparison group.
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Figure 10.5. Outflows From JSA Conditional on Completing 6 Months. Effect by 
the End Month 10

Notes: This graph illustrates the proportion of women leaving unemployment between the 
sixth and tenth months of unemployment 1982–1998. “PF” indicates that the men were 
living in a Pathfinder Pilot area (prior to New Deal introduction in 1998). The data have been 
smoothed by a cubic spline in time. Breakpoints were included at the first quarter of 1987 and 
the first quarter of 1990.

Figure 10.5 illustrates the difficulties encountered by plotting the 
conditional exits to all destinations against time for treatments and dif-
ferent possible comparison groups. It is apparent from the upper panel 
of Figure 10.5 that an estimator based on different age groups can be 
severely contaminated by differential trends. Compared to the younger 
age groups, the older age groups seem to have systematically improved 
their position in the labor market over the 1982–99 period. If this trend 
extends to the treatment period, it is expected that such comparison 
under-estimates the impact of treatment on the treated. On the other 
hand, the lower panel of the graph suggests that the macro shocks seem 
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to affect younger age groups living in different geographic regions 
much more similarly, making the Pathfinder – non-Pathfinder 19–24 
year old groups comparable. Matching on regions improves the pattern, 
the two curves for treatment and comparisons being closer both in lev-
els and slopes. The upshot of this is that using older women as a com-
parison group is not valid, and we should focus on the Pathfinder data 
to evaluate the effect of the New Deal for women.

Table 10.5 presents some estimates of the impact of the program on 
treated individuals using different comparison groups and estimation 
techniques. All estimates resulting from the comparison of similar age 
groups point to a positive effect of the program on the outflows to 
employment (see rows 1 and 2). These estimates are much less precise, 
more sensitive to the estimation technique used and generally smaller, 
but do not seem to reject the conclusions drawn for men. For example, 
the linear matching estimator in row 1 suggests an impact effect of 6.1 
percent compared to 10.0 percent for men. The lack of precision is likely 
to be a consequence of the smaller sample sizes. Notice that the in-
creased job taking-up rate seems to be mainly accounted for by the 
employment option, which ensured a job to almost 5 percent of the 
treated during this period. As expected, comparing different age groups 
changes the results drastically and in the predicted direction (see row 3): 
despite remaining statistically insignificant, the estimates are actually 
negative. Together with the pattern depicted in Figure 10.5, this ex-
plains why the women’s case is not explored during the National Roll 
Out of the program. The only group we can draw comparisons from is 
composed of individuals older than the participants, and these are 
subject to very differential trends.

10.5.4  Discussion of the Results: A Comparison with the  
Existing Literature

How do our findings compare with the existing results? We overlap 
with several other program evaluation literatures: Unemployment in-
surance (UI) reform, wage subsidies, youth measures over education 
and training. Perhaps the most directly relevant are the recent pro-
gram evaluations of mandatory job search associated with welfare-to 
work-reforms. Bloom and Michalopoulos (2001) survey 29 different 
initiatives that had demonstration projects. Eight of these schemes 
were job-focused (rather than education/training focused) and man-
datory for welfare recipients. Table 10.6 summarizes the results from 
these studies and shows that although the precise impact effect dif-
fered probabilities was found in all eight cases. The median of the im-
pacts in the final column of Table 10.6 is 0.23, which is not wildly out 
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Table 10.5. (Women): Gateway Employment Effects by the End of the Tenth Month 
(conditional on being on JSA for six months); Pilot Period

(1) (2) (3) (4)

Estimates based on the Difference in Differences  
methodology combined with

Experi-
ment

Treatment 
group

Com-
parison 
group

Number  
of obser-
vations

Linear 
Matching

Non-linear 
matching 
with non-
additive 

error term 
(Logit 

specifica-
tion)

Propensity score 
matching  using 

smoothing 
splines

Non-linear pro-
pensity score 

matching using 
smoothing 

splines (Logit 
specification)

(1) 19–24 
year olds 
living in 
Pathfinder 
areas

19–24 
year olds 
living in 
all non-
Pathfind-
er areas

1,592 0.061
(0.058)

0.026
(0.060)

0.057
(0.084)

(−0.073; 0.219)

0.051
(0.083)

(−0.096; 0.19)

(2) 19–24 
year olds 
living in 
Pathfinder 
areas

19–24 
year olds 
living in 
matched 
non-
Path-
finder

596 0.025
(0.071)

0.013
(0.077)

0.136
(0.151)

(−0.106; 0.374)

0.113
(0.149)

(−0.162; 0.334)

(3) 19–24 
year olds 
living in 
Pathfinder 
areas

25–30 
year olds 
living in 
Path-
finder 
areas

400 −0.047
(0.100)

−0.057
(0.101)

−0.053
(0.213)

(−0.447; 0.270)

−0.080
(0.193)

(−0.449; 0.219)

Outflow into the employment 
option (affecting 19–24 year 
olds living in Pathfinder areas)

1,653 0.046

Notes: Estimates of the effects of the New Deal used the JUVOS five percent longitudinal sample of all unem-
ployed (JSA claimants). Estimates of the outflows into the employment option used the New Deal Evaluation 
Database. Selected individuals are those completing a six month spell on unemployment (JSA) over a predefined 
time interval. The present table considers the first quarters of 1997 and 1998. These individuals are then followed 
up to the end of the tenth month of unemployment to check whether they have found a job. The eligible group 
(defined by the age and area criteria) is compared with the selected control group before and after the start of 
the program. All estimates from regressions including a set of other controls: marital status, sought occupation, 
region and some information on the labor market history (the number of unemployment spells and the propor-
tion of time in unemployment over the two years that precede the start of the present spell). Age and the number 
of unemployment spells since 1982 are also included when similar age groups are being compared. Propensity 
score matching is performed over the same covariates as the other estimates and the outcomes for the compari-
son groups are smoothed using cubic splines on the two propensity scores to achieve higher precision. Standard 
errors in parentheses: estimates for non-linear matching method (column 2) used the delta method and estimates 
for the propensity score matching (columns 3 and 4) used bootstrapping with 200 replications. Bias-corrected 
90% confidence intervals in italic – estimation used the same bootstrap results.
** = significant at 0.05 level. * = significant at 0.10 level.
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of line with our “central” estimate of a program impact of 0.2. Again 
we should note that 0.2 is probably an ‘upper bound’ measure since, 
as we have noted, a large part of this employment effect is towards 
subsidized jobs and also due to a “first quarter” effect.

Unlike the US welfare to work reforms where the affected groups are 
overwhelmingly females with children, the New Deal’s main partici-
pants are men. Experiments over unemployment insurance reforms 
may, therefore, be more relevant. Meyer (1995) discusses five random-
ized trials and finds that increased job search assistance and monitor-
ing significantly reduced the duration of unemployment claims (see 
also Katz and Meyer 1990; Meyer 1990). As with the New Deal it is 
unclear from these studies whether the “carrot” of job assistance or the 
“stick” of the tougher monitoring of job search played the most impor-
tant role. Ashenfelter, Ashmore and Dechenes (1999) could find no 
increased benefit of stricter enforcement over job search in their ex-
amination of random trials, but Anderson (2001) and Abbring, van 
den Berg and van Ours (1996) do find evidence that sanctions and 

Table 10.6. Evaluations of the Employment Impact of Welfare to Work Pro-
grams with Mandatory Employment Services (random assignment); Propor-
tion Who Were Ever Employed in First Year After Treatment

1. Study 2. Sample 
size

3. Control 
group outcome 
(% employed)

4. Impact of 
program on 

treatment group 
(additional % 

employed)

Ratio of impact 
effect to control 

group  proportion 
(=column 4  divided 

by column 3)

Job-search first programs
SWIM 2,850 39% 11% 0.28
Atlanta LFA 3,783 48% 5% 0.1
Grand Rapids LFA 3,010 53% 10% 0.19
Riverside LFA 6,611 35% 17% 0.48
LA Jobs First GAIN 15,122 47% 11% 0.23
Employment-focused programs with mixed initial activities
Project Independence 9785 50% 4% 0.08
Riverside GAIN 4640 31% 20% 0.64
Portland NEWWS 5442 47% 11% 0.23

Notes: These are all of the employment-focused programs evaluated by MDRC using random assign-
ment. Education and training focused programs (MDRC’s definition) are not included. The “impact” 
column (4) shows the difference in the proportion of the treatment group who got a job in the year af-
ter the program minus the same proportion in the control group. All impacts are statistically significant 
at the .05 level. The employment effect appears to diminish over time. With the exception of Portland, 
year three effects are all smaller than year one effect.

Source: Derived from Bloom and Michalopoulos (2001) Appendix Table C.1.
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strict monitoring have important effects. Distinguishing between the 
relative importance of carrot and stick is an important area of ongoing 
research, but what seems to be less in doubt is that the combination of 
the two can be effective. It is interesting to note that in the study of 
worker profiling and reemployment services which involves manda-
tory employment and training services, Black et al. (2003) find most of 
the impact to be a sharp increase in early exits from UI coinciding as-
sociated with claimants finding out about their mandatory program 
obligations.

A feature of the New Deal is that it is youth-focused. Most evalua-
tions of youth initiatives have been pessimistic, especially for young 
men (for example, Heckman, lalonde and Smith 2000). Our study 
gives some room for optimism, but it should be remembered that the 
participant group for most US youth training programs are quite dif-
ferent from the British New Dealers. US schemes are focused on very 
disadvantaged youth – for example, long-term unemployment is rare 
in the US, but more common in Europe. It may be easier to help the 
young in the New Deal because they are far more “job-ready” than 
their US counterparts. In addition (unlike JTPA) we are not looking at 
the impact of the training/education aspects of the New Deal and 
have focused only on the mandatory job search and wage subsidy 
element.

Finally, there is an extensive literature on the role of financial incen-
tives for employers and individuals in encouraging employment 
amongst the less skilled. Employer-based job subsidies of the kind dis-
cussed here are rarer than individual-based incentives such as EITC.25 
Both types of policies can be successful in raising employment,26 but 
this conclusion depends very much on the exact program. A major 
problem with employer-based wage subsidies is that they have very 
low take-up by employers, perhaps due to stigma or administrative 
burdens.27

In summary, the finding of a small positive employment effect of 
the New Deal is not out of line with the results in the US literature. 
However, there remains the question of whether the social costs of the 
program justify the benefits. In this paper we do not embark on a full 
cost-benefit calculation since the longer-term effects of the program 
are unknown (especially the human capital raising elements). Never-
theless, layard (2000) and van Reenen (2004) make a preliminary at-
tempt to gauge the costs using administrative data and assumptions 
over the size of earnings gains. They both find that the social benefits 
outweigh the social costs. 
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10.6 Conclusions

This paper has examined the labor market impact of the British New 
Deal for Young People. The New Deal is a compulsory program affect-
ing all young people claiming unemployment benefit for at least six 
months. The program offers a combination of treatments, particularly 
job assistance for four months and a wage subsidy paid to employers. 
Two sources of identification are used to construct comparison groups 
in order to make inferences on the impact of the New Deal: a compari-
son between pilot areas and non-pilot areas and age-related eligibil-
ity criteria. Our results suggest similar quantitative effects whichever 
comparison group is chosen.

Based on the pilot period of the program we find an economically 
and statistically significant effect of the program on outflows to em-
ployment among men. The program appears to have caused an in-
crease in the probability of young men (who had been unemployed for 
six months) finding a job in the next four months. On average, this 
increase is about 5 percentage points (relative to a pre-program base-
line of about 26 percent). Part of this overall effect is the job subsidy 
element and part is a pure enhanced job search. We estimate that at 
least 1 percentage point of the 5 percentage points is due to the Gate-
way services, such as job search assistance (rather than the wage sub-
sidy element). We also found that the treatment impact is much larger 
in the first quarter of introduction compared to the subsequent two 
quarters. This puts in question whether the effects of this aspect of the 
program will be sustained in the long run. Our findings are robust to 
a large number of experiments, including a number of different com-
parison groups.

Why are our non-experimental program evaluation results more 
robust than those seen elsewhere in the literature? We suspect that it 
is due to the combination of having a clear “before and after” design 
and matching our treatment group closely with a comparison group 
of similar duration on unemployment insurance. It is worthwhile recall-
ing that both lalonde (1986), and Fraker and Maynard (1987) found 
when using comparison groups based on benefit receipt  (AFDC) ex-
perimental and non-experimental estimators gave much closer re-
sults than the “youth” group as a whole. Our results have a similar 
flavor.

There are at least three areas of further work. First, the main omis-
sion in our work is that we do not consider the longer-term effects of 
the New Deal. A full evaluation needs to consider whether individuals’ 
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employability has been enhanced by their experience of subsidized 
work and education and training. The data is only just becoming 
available to perform such an analysis. A second problem lies in untan-
gling how robust our estimates are in the face of substitution and equi-
librium wage changes. To take these into account involves putting 
more economic structure on the problem than we have done in this 
paper (e.g. Blundell, Costa Dias and Meghir 2003). It is reassuring, 
however, that the Pathfinder pilots vs. non-pilot comparisons yielded 
results that were quantitatively similar to the within Pathfinder analy-
sis. Finally, we have eschewed a formal cost-benefit analysis given the 
uncertainty surrounding some of the benefits such as the training and 
education option. However, this is clearly an important next step that 
will be informed by some of the estimates obtained in this paper.

Appendix A: Data

Table 10.1A compares the mean values of some of the independent 
variables used in the analysis before and after matching on the pro-
pensity scores.28 It can be observed that similar age groups are much 
more alike, at least with respect to the considered characteristics 
(compare columns 1 and 2 with 5 and 6). Moreover, matching on the 
propensity scores significantly improves the similarity between the 
groups (compare columns 3–4 with 1–2 or columns 7–8 with 5–6).

A more detailed diagnosis of the quality of the propensity score 
matching is presented in Figures 10.1A to 10.4A. These plots represent 
the distribution of the two propensity scores used in the matching 
process over the entire population and over specific subgroups. We 
compare 19 to 24 year olds living in pathfinder areas with 19 to 24 
year olds in all non-pathfinder areas during the pilot period. All 
groups being included in the analysis are plotted: treatment and com-
parison groups, before and after the release of the New Deal. As ex-
pected, matching significantly improves the similarity between the 
curves – it can be observed that the curves on the right hand side of 
Figure 10.1A overlap almost precisely. Moreover, nearly all the initial 
support is maintained after matching. Figures 10.2A to 10.4A give 
some indications of how identical the distributions of the propensity 
scores are over sub-groups of the population. It is apparent that match-
ing worked well even over sub-populations, making the distributions 
quite similar. very similar results were obtained when using other 
groups and are available under request.
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b) Treatment / Control Comparison

Figure 10.1A. Comparing 19–24s in PF Areas With 19–24s in All Non-PF Ar-
eas. Densities of the Propensity Scores Before and After Matching
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Figure 10.2A. Comparing 19–24s in PF Areas with 19–24s in All Non-PFs Areas. 
Densities of the Propensity Ores Before and After Matching: Single Individuals
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b) Treatment / Control comparison

Figure 10.3A. Comparing 19–24s in PF Areas With 19–24s in All Non-PF  
Areas. Densities of the Propensity Scores Before and After Matching: Total 
Time Unemployed Over the last 2 Years is less than 6 Months
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b) Treatment / Control Comparison

Figure 10.4A. Comparing 19-24s in PF Areas With 19-24s in All Non-PF Areas. 
Densities of the Propensity Scores Before and After Matching: 1 or less Unem-
ployment Spells Over the last 2 Years
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Appendix B: Gateway Employment Effects 
Under Different Propensity Score Matching  
Techniques

Table 10.2A presents estimates for the employment effects of the Gate-
way among men during the pilot period using three possible variations 
of the propensity score matching method under the linear specifica-
tion assumption. Columns (1) to (3) present propensity score match-
ing estimates of the parameters presented in Table 10.1 in the main 
text. Column (1) displays the estimates for the standard nearest neigh-
bor propensity score method, where only one observation from each 
comparison group is chosen to match each observation in the treat-
ment group – the closest one from the perspective of the two propen-
sity scores at use. Column (2) uses the same method as in column (1) 
but smoothes the outcome of the comparison group. The same com-
parisons are chosen but the smoothed outcome is used to estimate 
the impact of the program. Column (3) uses kernel weights to select 
the counterfactual for each treatment observation: comparisons that 
are relatively near the treatment observation in terms of the propen-
sity scores are given a weight depending on how close they are. These 
estimates used an Epanechnikov function with a diagonal matrix of 
bandwidths. The main result from Table 10.2A is that all methods pro-
duce similar estimates, and this remains true when comparing with 
the numbers in Table 10.1 in the main text. However, the precision 
of the estimates does change from method to method. The estimated 
standard errors presented in column (1) are much higher than similar 
estimates produced by other methods. The strong variation resulting 
from the fact that only one observation is being chosen as a compari-
son for each treated individual is in part to blame. The standard errors 
presented in column (3) are significantly lower but still too high to 
sustain a definitive conclusion. Estimates in column (2), however, are 
generally more precise, the result being due to the smoothing of the 
counterfactual outcomes.

Appendix C: Estimation Methods

The practical implementation of the completely parametric methods 
is discussed in the main text, and so we omit it here. We use propen-
sity score matching based on two dimensions, time and eligibility, and 
using either the nearest neighbor method or smoothing the outcomes 
applying splines or kernel weights. With the same set of observables 
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Table 10.2A. (Men): Gateway Employment Effects by the End of the Tenth Month (con-
ditional on being on JSA for 6 months); Pilot Period

Experi-
ment

Treatment  
group

Comparison 
group

Nr of 
observ.

Estimates based on the Difference in  
Differences methodology combined with

(1) (2) (3)

Propensity  
score matching 
(nearest neigh-

bor)

Propensity score 
matching using 

smoothing splines 
nearest neighbor)

Propensity  
score matching 

(kernel  
weights)

(1) 19–24 year 
olds living in 
Pathfinder 
areas

19–24 year 
olds living in all 
non-Pathfinder 
areas

3,716 0.110
(0.083)

(−0.028, 0.238)

0.104**
0.046)

(0.024; 0.182)

0.078
(0.056)

(−0.010, 0.170)

(2) 19–24 year 
olds living in 
Pathfinder 
areas

19–24 year 
olds living in 
matched non-
Pathfinder areas

1,193 0.084
(0.100)

(−0.076, 0.245)

0.093
0.073)

(−0.015; 0.226)

0.070
(0.068)

(−0.043, 0.183)

(3) 19–24 year 
olds living in 
Pathfinder 
areas

25–30 year olds 
living in Path-
finder areas

1,096 0.069
(0.112)

(−0.117, 0.248)

0.078
0.079)

(−0.050; 0.195)

0.054
(0.081)

(−0.083, 0.191)

(4) 19–24 year 
olds living in 
Pathfinder 
areas

31–40 year olds 
living in Path-
finder areas

1,169 0.089
(0.129)

(−0.116, 0.307)

0.099*
0.078)

(−0.015; 0.231)

0.094
(0.078)

(−0.034, 0.227)

(5) 25 30 year 
olds living in 
Pathfinder 
areas

25–30 year 
olds living in all 
other areas

3,180 0.016
(0.092)

(−0.149, 0.164)

0.027
0.049)

(−0.058; 0.107)

0.015
(0.063)

(−0.079, 0.130)

(6) 25–30 year 
olds living in 
Pathfinder 
areas

25–30 year 
olds living in 
matched non-
Pathfinder areas

983 −0.016
(0.126)

(−0.220, 0.185)

0.003
0.066)

(−0.107; 0.112)

−0.028
(0.081)

(−0.167, 0.105)

(7) 19–30 year 
olds living in 
Pathfinder 
areas

19–30 year 
olds living in all 
other areas

6,896 0.033
(0.058)

(−0.058, 0.132)

0.058*
0.034)

(0.004; 0.114)

0.051
(0.041)

(−0.019, 0.118)

(8) 19–50 year 
olds living in 
Pathfinder 
areas

19–50 year 
olds living in all 
other areas

12,749 0.025
(0.042)

(−0.053, 0.094)

0.044*
0.023)

(0.004; 0.080)

0.023
(0.026)

(−0.025, 0.063)

Notes: Estimates of the employment effects of the New Deal program using the JUVOS five percent longitudinal sample 
of all unemployed (JSA claimants). Selected individuals are those completing a six month unemployment spell over a 
predefined time interval. The present table considers the first quarters of 1997 and 1998. These individuals are then 
followed up to the end of the tenth month of unemployment to check whether they have found a job. The eligible 
group (defined by the age and area criteria) is compared with the selected control group before and after the start of 
the program. Propensity score matching is performed over a set of controls: marital status, sought occupation, region 
and some information on the labor market history (the number of JSA spells and the proportion of time on JSA over 
the 2 years that precede the start of the present spell). Age and the number of JSA spells since 1982 are also included 
when similar age groups are being compared. Standard errors in parentheses: estimates for non-linear matching 
method (column 2) used the delta method and estimates for the propensity score matching (columns 3 and 4) used 
bootstrapping with 200 replications. Bias-corrected 90% confidence intervals in italic – estimation used the same 
bootstrap replications.
** = significant at 0.05 level. * = significant at 0.10 level.
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used in the completely parametric estimates, we compute the two pro-
pensity scores, 

P P ND X P P t XX tX1 1 1= = = =( | ) ( | ).and

In the nearest neighbor case, each treated individual is paired with 
one observation from each of the three comparison groups, the one 
that minimizes the Euclidean distance with respect to the two pro-
pensity scores conditional on two maximum distance restrictions, one 
for each dimension. Matching is done with replacement, meaning 
that each comparison observation may be chosen more than once and 
is weighted accordingly.

Under the smoothing splines method, we run a regression of the 
outcome of interest on a cubic polynomial of the two propensity 
scores for each of the comparison groups. Predictions of the outcome 
under the three non-treatment cases for each of the matched treated 
observations under the nearest neighbor method are then computed 
and used to estimate the impact of treatment.

The use of kernel weights to select each of the three comparison 
groups is based on the Epanechnikov function and a diagonal matrix 
of (constant) bandwidths, each element of the diagonal being given by 
1.06 σ x   n −1/5 . Having constructed the three counterfactuals, the simple 
difference-in-differences method is applied to estimate the effect of 
the program under the assumption of separable additivity of the group 
and time effects. We also transform the outcome applying the logit 
transformation, as shown in equation (3.4), to estimate the impact of 
the ND under a non-linear specification.

Appendix D: UK Unemployment Benefit Rules

The main benefit available for unemployed young people is Jobseeker’s 
Allowance (JSA). It was introduced in October 1996 to replace unem-
ployment benefit. The level of JSA was about £40 a week through-
out the New Deal period, though this amount depends on the age 
of the applicant, and the respective household income and needs. To 
be eligible for JSA, an unemployed person must: (i) Be “actively seek-
ing work”, which is assessed by a fortnightly short interview taking 
5–10 minutes; and (ii) meet some conditions concerning the past two 
tax years working history, related to the amount of National Insur-
ance contributions made while employed (“contributory JSA”) or, al-
ternatively, pass a “means test”. Thus, it is possible for someone who 
never worked before to be entitled for the benefit. In a reform in 1986 
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 (RESTART) more intensive job focused interviews took place at six 
monthly interviews.

If not before, receipt for JSA becomes “means-tested” after six 
months. Individuals with income from other sources (large assets or a 
partner bringing in income) have their JSA scaled down or taken away 
altogether. Prior to October 1996, this period of “non-means tested” 
unemployment benefit was one year. The JSA imposes no time limit: 
as long as the conditions are met, an applicant is entitled to it.
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11

Welfare-to-Work: Which Policies  
Work and Why?

11.1 Introduction

This lecture considers the arguments behind the expansion in welfare-
to-work programs that occurred over the last decade and reviews the 
effectiveness of alternative approaches to enhancing labor market at-
tachment and earnings among the low skilled. It concerns the ‘iron 
triangle’ of welfare reform – that is the three, often conflicting, goals: 
raising the living standards of those on low incomes; encouraging 
work and economic self-sufficiency; and keeping government costs 
low. Many different policies can be cast in terms of these broad aims, 
albeit with different weights attached to each of the goals. In the UK 
there are active labor market programs like the New Deal and there are 
also financial incentive programs like the Working Families Tax Credit. 
Although the latter are often classed as welfare policies and the former 
as active labor market policies, both are motivated by similar concerns 
over low incomes and low labor market attachment and share many 
similar design features. The key organizing idea in this lecture is to 
provide an integrated view of the way the wide array of ‘welfare to 
work’ and ‘make work pay’ policies affect the earnings, incomes and 
incentives of working age individuals and their families. The aim is to 
assess their effectiveness in addressing low income, low earnings and 
low labor market attachment in the working age population.

The original version of this chapter was published as: Blundell, R. (2002). Welfare-to-Work: Which Pol-
icies Work and Why? Keynes Lecture in Economics: 2001. © 2002 The British Academy. I would like 
to thank Mike Brewer, Tom Clark, Monica Costa Dias, Alan Duncan, Hilary Hoynes, Costas Meghir, 
Michal Myck, Howard Reed, Barbara Sianesi, John Van Reenen and Ian Walker for their help and for 
extensive discussions. I would also like to thank the editor of these proceedings and my two discussants, 
John Ermisch and John Flemming for their helpful comments. This research is part of the program of 
research at the ESRC Centre for the Microeconomic Analysis of Public Policy at IFS.



Welfare-to-Work: Which Policies Work and Why?

296

Dictionary: NOSD

OUP CORRECTED PROOF – FINAL, 02/24/2016, SPi

Other countries, most notably the US and Canada, have imple-
mented a similar array of policies and I will draw on the extensive 
evaluations of these in the discussion that follows. However, the UK 
over the last decade is, in many ways, an ideal test bed in which to 
examine such policy reforms since both the WFTC and the New Deal1 
were introduced and enhanced over this period. These policies are tar-
geted at two groups: (1) low-income/low-educated families with young 
children, (2) low-skilled workers with long or repeat unemployment 
spells. In both cases the diagnosis was similar: relatively low hourly 
wages with little labor market experience implying little incentive for 
work.2 However, the detail is different. In the first case it is the generos-
ity of the out-of-work benefit system for families relative to potential 
earnings and childcare costs that are thought to provide the disincen-
tive. For the second group it is employer matching and the low initial 
wages that are perceived as the central issue. Consequently, although 
the prescription for both is to enhance net earnings in work, the first 
involves a long-term income related supplement to earnings, possibly 
with a childcare component. While the second centers on job search 
assistance and short-term employer based employment subsidies. But 
to what extent are these differences in the design of welfare-to-work 
programs appropriate and could they be improved?

The ‘in-work’ structure of these two approaches is similar, relying on 
earnings credits or employment/wage subsidies. But again, they typi-
cally work rather differently. The wage subsidy is individually based, 
not means-tested and has limited duration. Eligibility is also typically 
dependent on a certain duration of unemployment insurance (or wel-
fare) receipt. The tax credit, on the other hand, is typically subject to 
a family income based means-test and does not have a time limit. For 
the latter, the WFTC in the UK, the EITC in the US3 and the In-Work 
Tax Credit in Belgium4 are prime examples.

For the former, the New Deal in the UK and Work First5 in the US 
are leading examples. There are, of course, many welfare-to-work poli-
cies that fall somewhere in between. For example, the Self-Sufficiency 
Project (SSP)6 in Canada, although an in-work tax credit like the WFTC 
or EITC, has a three year time-limit and eligibility depends not only 
on overall family income and family composition but also on a mini-
mum welfare duration and a minimum hours requirement. The New 
Hope7 tax credit program in the US also has a three-year time limit and 
a minimum hours condition. Both programs provide job search as-
sistance at least for some of the program participants.8 The Minnesota 
Family Investment Program (MFIP)9 is similar to the SSP, however, the 
job search assistance is mandatory as in the New Deal for Young People 
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in the UK. An additional feature of these Canadian and US programs 
is that many were the subject of randomized experimental evaluation, 
the results of which provide a vital source of information in the discus-
sion below. Finally, the earnings supplement and job search provisions 
within the many state run additions to the Temporary Assistance for 
Needy Families (TANF) program in the US have similar characteristics 
to the New Deal program (see Card and Blank 2000a).

So what is the best design for such policies? How should they dif-
fer with demographic characteristics? Does time limiting the in-work 
financial incentives help with human capital and wage progression? If 
so, how long should the time limit be set? Should there be a duration 
of welfare or a duration of UI recipiency requirement for eligibility. 
If so, for how long? Should there be mandatory job search assistance 
and/or accredited training? If so, how should sanctions apply? Should 
family income means testing be used to target incentives to those 
on low incomes? If so, at what level should the credit withdrawal or 
phase-out rate be set? Should the wage subsidy or tax credit be tied to 
a specific employer? Should there be a minimum hours requirement? 
Should childcare costs be incorporated in the financial incentive?

The recent proposal by the UK government10 to separate the child 
component of WFTC from the adult component so as to form an in-
tegrated child credit (ICC) and an Employment Tax Credit (ETC), pro-
vides a further motivation for investigating the overall design features 
of in-work benefits and other make-work-pay policies. This is especially 
the case once it is recognized that the new ETC will be open to all adults 
irrespective of whether they have children.

There is also a growing theoretical literature examining the role of 
work requirements in the design of optimal income transfer programs. 
In a dynamic model the important issue relates to incentives for pover-
ty reducing investments and investments in human capital. Besley and 
Coate (1992) derive conditions under which workfare can be optimal. 
Cossa, Heckman and Lochner (1999) develop a dynamic model with 
time limits and human capital investment. In a more static setting the 
recent contribution by Saez (2000) shows that, where labor supply re-
sponses are concentrated along the extensive margin (participation in 
work), an Earned Income Tax Credit system with transfers that increase 
with earnings at low levels can be optimal and justifies the move away 
from negative income tax schemes.

Examining the impact of such reforms on employment and on 
poverty requires a careful analysis. In any program of this type there 
will be those that are induced into employment by the program and 
those who benefit financially from it but are already in employment 
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or who would have moved into employment anyway.11 The distinc-
tion between these groups is key and we will draw on experimental 
and non-experimental evidence to gauge their likely size. Similarly any 
reliable evaluation requires a control group for comparison. This is in 
turn made more difficult when there are spillover effects (through dis-
placement or more general equilibrium effects) on to groups that are 
not directly eligible. Again where possible we will pay attention to the 
importance of these effects, most notably in the analysis of the man-
datory job search and wage subsidy elements of the New Deal policy.

To set the scene for our analysis we turn, in the next section, to 
the labor market trends over the last two decades that motivated the 
UK reforms. The cyclical volatility of employment for certain target 
groups and the secular changes in employment patterns for others is 
highlighted. Section 11.3 then considers a number of central design 
features, focussing on time limits, means testing and implicit tax rates, 
minimum hours requirements, welfare receipt eligibility, and wage 
progression. This is done in the context of the design of the New Deal 
and of the WFTC. In Section 11.4 we move on to evaluate specific 
aspects of the New Deal and WFTC reforms. We conclude, in Section 
11.5, with an overview of these schemes and their effectiveness, and 
an assessment of the appropriate design of welfare-to-work and make-
work-pay programs.

11.2  The Changing Structure and Economic Environment 
of Low-Wage Workers in the UK

This section considers the labor market trends that stimulated the New 
Deal and WFTC reforms in the UK. Turning first to the labor market for 
the young unskilled that motivated the New Deal (for Young People) 
NDYP program, we highlight the cyclical volatility of unemployment for 
this group and the frequency of short run transitions. We then move on 
to the corresponding employment trends for low-income families with 
children, which motivated the WFTC reform. Here non-employment 
rather than claimant unemployment or active job search is a more 
relevant measure of activity and we highlight the importance of both 
cyclical and secular trends.

11.2.1 The Labor Market Background for the New Deal Reform

The New Deal for Young People was directed at 18–24 year olds with more 
than 6 months unemployment. Across all countries youth unemployment 
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is higher than unemployment for prime age individuals. In the late 
1990s there was a relatively high proportion of young Britons in jobs 
and a low proportion of young people in full-time education. There 
was a large proportion of British youth that are neither in school nor 
in the labor force. Moreover, in the 1990s the UK had the highest num-
bers of 18-year-old men in this category and was second (after Italy) for 
22-year-old men.12 It also had the largest increase in the proportion of 
this group of youth.

Another feature of the youth labor market is its sensitivity to the busi-
ness cycle.13 The level of unemployment of the younger group, dis-
played in Figure 11.2, broadly mirrors the overall picture in Figure 11.1, 
but the cycle is, if anything, more pronounced. This is also true for em-
ployment rates as can be seen from Figure 11.3 (see also Bell, Blundell 
and Van Reenen 1999). The extent of cyclicality, and the differences 
across the cycle in unemployment and employment rates by age, is par-
ticularly important for the evaluation of the impact of welfare-to-work 
programs like the New Deal. For example, if a group of similar but older 
men were to be used as a comparison group for those entering the 
New Deal then adjustment for cyclical differences across the groups 
would be crucial. Otherwise the impact of cyclical differentials would 
be incorrectly attributed to the New Deal reform. This is highlighted 
in our examination of the impact of the New Deal on employment in 
Section 11.4 below.

Figure 11.1. Unemployment – Claimant and ILO Measures

Source: Labor Market Trends and Employment Gazette, various issues.
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Figure 11.2. Claimant Unemployment Amongst 18–24 Year Olds

Source: Labor Market Trends and Employment Gazette, various issues.
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Source: LFS.

1985 1990 1995
year

70

80

80

%
 E

m
pl

oy
m

en
t R

at
e

20–24 men35–49 men 



Welfare-to-Work: Which Policies Work and Why?

301

Dictionary: NOSD

OUP CORRECTED PROOF – FINAL, 02/24/2016, SPi

11.2.2 The Labor Market Background for the WFTC Reform

The high levels of non-employment, experienced by certain specific 
demographic groups, were also the motivation for earned income tax 
credit reforms – or in-work benefit reforms. For example, one central 
stimulus for the introduction and subsequent expansion of the Work-
ing Families Tax Credit in the UK was the persistence in the low levels 
of attachment to the labor market by single mothers – at a time when 
for other groups of similar women attachment had generally been in-
creasing. Figure 11.4 shows the secular change in female employment 
across four household types in the UK. The growth in the attachment 
by women in couples with children is as noticeable as is the fall for 
single women with children.14 This is even more pronounced for those 
who left school at age 16 or before (age 16 being the minimum school 
leaving age for those born after 1960). Not only has attachment of lone 
mothers fallen but, at the same time, the size of this group has risen 
by more than twofold over the last twenty years. Blundell and Hoynes 
(2004) document this change and examine the similarities between 
demographic trends for single mothers in the UK and US.

Another distinguishing feature of the UK has been the growth in 
workless couples with children. This is documented in Figure 11.5 and 
provided a strong argument in the debate over the WFTC reform (see 
Gregg, Hansen and Wadsworth 1999). Indeed, for women in couples 
with unemployed partners employment rates have stayed no higher 

Figure 11.4. Employment Trends for Women in the UK: Proportion in Work

Notes: FES Data, working age.
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than 30% over the past two decades – even lower than employment 
rates for the single parent group (see Blundell 2001). The (non-) em-
ployment rates for these two groups show clearly why they have been 
singled out as two target groups for tax and benefit reform.

11.2.3 Inequality and the Real Wages of the Young Low Skilled

It is not just the low employment rates among the low skilled that 
have attracted attention. So have the low real wages and the relatively 
slow growth in these wages over the past two decades.15 Indeed, there 
have been well documented and remarkable shifts in returns to edu-
cation and skill in many countries (see Gosling, Machin and Meghir 
(2000) for the UK and Katz and Autor (1999) for a survey of interna-
tional evidence). For example, in the US real earnings for the lowest 
education groups fell yearly from the late 1970s to the mid 1990s. This 
characteristic was quite exaggerated in the US, but the overall pattern 
was common to most developed countries. Indeed, there is evidence 
that lower educated younger workers have seen a stronger decline in 
their wages relative to those with more education over the last two 
decades,16 reducing further the incentives to take paid employment.

11.3 The New Deal and WFTC Reforms in Context

The simple but stark facts about the low-skill labor market, reviewed 
in the last section, focussed policy attention in the UK on ‘make work 

Figure 11.5. Proportion of Workless Couples in the UK

Notes: FES Data. Working age head.
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pay’ policy reforms for the low skilled, the aim being to make work 
more attractive for those whose current labor market opportunities 
are not sufficient to induce work. As mentioned in the introduction 
the key organising idea of this lecture is to place the various ‘wel-
fare-to-work’ or ‘make work pay’ reforms alongside each other, to fo-
cus on specific design features and to examine the importance of each 
of these features in addressing the objectives: raising the living standards 
of those on low incomes; and encouraging work and economic self-
sufficiency. Before considering design issues, we first consider the spe-
cific characteristics of the New Deal and the WFTC policies in the 
UK. In our general discussion that follows we will then compare these 
features with those of similar reforms in North America, Canada and 
elsewhere.

11.3.1 The Design of the New Deal

The New Deal for Young People in the UK, which was launched in 
early 1998, is targeted at the 18 to 24 year olds with at least six months 
unemployment. Participation is compulsory, so that every eligible in-
dividual who refuses to participate risks losing their entitlement to 
benefits. The criteria for eligibility are simple: every individual aged 
between 18 and 24 by the time of completion of the sixth month on 
Jobseeker’s Allowance (JSA) – the standard flat rate Unemployment In-
surance in the UK – is assigned to the program and starts receiving 
treatment. Given the stated rules, the program can be classified as one 
of “global implementation”, being administered to everyone in the UK 
meeting the eligibility criteria. Indirect effects that spill over to other 
groups than the treatment group may occur. The nature of these effects 
will be discussed below.

The path of a participant through the New Deal is composed of three 
main steps (see Figure 11.6). On assignment to the program, the indi-
vidual starts the first stage of the treatment called the Gateway. It lasts 
for up to 4 months and is composed of intensive job search assistance 
and small basic skills’ courses. Each individual is assigned a “Personal 
advisor”, a mentor who they meet at least once every two weeks to 
encourage/enforce job search. The aim is to place individuals in unsub-
sidized employment (although there are a proportion who exited into 
subsidized jobs before exhausting the gateway period).

The second stage is composed of four possible options. First, there 
is the employer option – a six-month spell on a subsidized employ-
ment. For the subsidized employment option, the employer receives 
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a £60 a week wage subsidy during the first six months of employ-
ment plus an additional £750 payment for a required minimum 
amount of job training equivalent to one day a week.17 Second, an 
individual can enroll in a stipulated full-time education or training 
course and receive an equivalent amount to the JSA payment for up 
to twelve months (and may be eligible for special grants in order to 
cover exceptional expenses). Third, individuals can work in the vol-
untary sector for up to six months (paid a wage or allowance at least 
equal to JSA plus £400 spread over the six months). Finally, they may 
take a job on the Environmental Task Force (essentially government 
jobs) and be paid a wage or allowance at least equal to JSA plus £400 
(spread over the six months).18

The program was launched in the whole UK in April 1998. There 
was, however, a previous Pilot three months’ period, from January to 
March 1998, when the program was implemented in 12 areas, called 
the Pathfinder Pilots (see Anderson, Riley and Young 1999). Clearly, 
identification of the treatment effect under these conditions requires 
stronger assumptions than when an experiment is run within regions 
using random assignment. The problem relates to the fact that the 
counterfactual must either be drawn from a different labor market or 
from a group with different characteristics operating in the same labor 
market. However, we are able to use the features of the pathfinder  pilots 
in comparison to non-pathfinder areas to examine the impact of the 
policy and the potential issues concerning substitution effects and gen-
eral equilibrium effects. These evaluation issues are discussed in detail 
in Blundell et al. (2004), in Section 11.4 below we simply summarize 
the results of that evaluation study and draw conclusions for the 
appropriateness of its design.

Figure 11.6. A Simplified Flow Diagram of the New Deal Program
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11.3.2 The Design of the WFTC

In-work benefits have existed in the UK in various forms since the 
1970s. However, the current Working Families Tax Credit has its an-
tecedents in the Family Credit system introduced in the late 1980s.19 
The Family Credit was designed to provide support for low-wage work-
ing families. In this system each eligible family was paid a credit up 
to a maximum amount which depended on the number of children. 
There was also a small addition if in full-time work. Eligibility depend-
ed on  family net income being lower than some threshold (£79 per 
week in 1998–99). As incomes rose the credit was withdrawn at a rate 
of 70%. In 1996 average payments were around £57 a week and take-
up rates stood at 69% of eligible individuals and 82% of the potential 
expenditure.

A striking feature of the Family Credit system, retained in the WFTC 
reform, is a minimum weekly hours eligibility condition. A family with 
children required one adult working 16 hours or more per week to 
qualify. At its introduction in 1988 this minimum hours cut-off was set 
at 24 hours but then reduced in 1992 to encourage part-time work by 
lone parents with young children (see Blundell et al. 2000a).

The WFTC reform increased the generosity of in-work support rela-
tive to the FC system in four ways: It increased the credit for younger 
children. It increased the threshold. It reduced the benefit-reduction 
rate from 70% to 55%. Finally, the reform incorporated a childcare 
credit. This was worth 70% of actual childcare costs up to £150 per 
week (for two children, £100 for one child). The largest cash gains 
went to those people who were currently just at the end of the benefit- 
reduction taper.

The credit was available to lone parents and couples where both 
partners work more than 16 hours per week. The transfers (excluding 
childcare credit) underlying the WFTC are illustrated in Figure 11.7.

Despite the dampening effect of these interactions with other ben-
efits, there does seem to be some prima facie evidence of an impact on 
behavior. A look at the histogram of weekly hours worked for single 
parents presented in Figure 11.10a, for example, shows a strong peak in 
hours worked at 16 hours. This is not evident for ineligible groups such 
as single childless low-educated working women as reported in Figure 
11.10b. Of course, there will be a large number of so called ‘windfall 
beneficiaries’ and there may also be those who decide to reduce their 
working hours in response to the incentive at 16 hours. These issues 
will be considered in the evaluation of the impact of WFTC reform on 
hours and employment in Section 11.4 below.
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Figure 11.7. WFTC Weekly Award, June 2000

Source: Brewer (2000).
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Figure 11.8. Single Mother before WFTC

Notes: Single parent, April 1997, earning £3.50 per hour (2000 prices).
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It is worth noting at this stage that many of these design features are 
absent in other Employment/Earnings Tax Credit systems. The EITC in 
the US, for example, has no minimum working hours condition and 
the level of the credit is not counted as income in the computation 
of other taxes and benefits.20 There is also a small EITC available to 
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low-earning workers without children in the US. In the Canadian SSP 
there is a 30 weekly working hour condition (averaged over a month) 
but receipt of the credit is time limited to three years and eligibility 
requires a 12 month welfare duration, not simply a low family income 
as in the EITC and WFTC.

11.3.3 Aspects of Design

The discussion so far of the New Deal and the WFTC programs in 
the UK has highlighted certain central features in the design of these 
make-work-pay programs. Here we gather them together under the fol-
lowing seven headings:

11.3.3.1 TIME LIMITS AND WAGE PROGRESSION

There are a number of ways in which time limits have been incorpo-
rated in welfare-to-work programs. The US debate has focussed mainly 
on the time limits in the Temporary Assistance for Needy Families 
(TANF) program (see Moffitt and Pavetti 2000). In this program of in-
come support the individual state can set a lifetime limit for receipt. 
Typically set at 60 months (the maximum allowed) and introduced in 
1996, these time limits are just beginning to bind. Perhaps not surpris-
ingly many individuals have left welfare before the limit and there is 
consequently some evidence that the limits themselves have helped in 

Figure 11.9. Single Mother after WFTC

Notes: Single parent, April 2000, earning £3.50 per hour (2000 prices).
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a) Low Education Single Parents in the UK
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Figure 11.10. Weekly Hours Worked. b) Low Education Single Women With-
out Children in the UK

Notes: Family Resources Survey, 1998/99; Blundell and Hoynes (2004).
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the dramatic reduction in welfare rolls in the US (Grogger 2000). Part 
of the success of the New Deal in the UK documented below is the ef-
fective time limit it places on receipt of JSA, although it is difficult, in 
the UK context, to separate the effect of this from the mandatory job 
search assistance and benefit sanctions that are included as part of the 
program.

Time limits can equally well be imposed on the receipt of financial 
incentives in work. This is not a feature of the WFTC or EITC. But it is 
part of the Canadian SSP tax credit system and it does feature in the 
earnings disregard programs that form part of the individual state spe-
cific features of the TANF program. These vary from 6 months for the 
New Deal and Work First and JOBS Plus21 programs to three years in 
the case of SSP and many of the TANF based programs in the US.22 The 
appropriate design of such time limits depends on the expected level of 
wage progression for program participants and the incentives for wage 
progression created by the time-limited system itself.

Incentives for wage progression are often enhanced by the provision 
of training – a central part of the New Deal program. With no time 
limit, tax credit systems can provide a strong negative incentive for 
wage progression and human capital investment, reducing the chance 
of longer run self-sufficiency. This will depend largely on the relative 
importance of the passive return to work experience, which occurs au-
tomatically once in work, in comparison with the return to ‘active’ 
human capital investment, which requires effort or time inputs by the 
individual. Cossa, Heckman and Lochner (1999) make this point forc-
ibly. However, evidence of steep wage progression among low-skilled 
workers is rare. Most studies suggest that wage progression will be slow, 
no more than 3–4% per year, see Gladden and Taber (2000). This is fur-
ther supported by the recent work by Card, Michalopoulos and Robins 
(2001) on the wage growth among the recipients of the Canadian SSP 
experiment. Consequently, a six-month time limit is unlikely to pro-
vide time for wage progression to result in self-sufficiency and could be 
counter productive. At the end of the subsidy either workers will move 
to lower wages, lose their employment or move into some other make-
work-pay program. For example, the EITC in the US is used by many as 
a way of working themselves off time limited earnings supplements in 
TANF. But then in the EITC the incentives for active wage progression 
and human capital investment, once in work, are slight.

11.3.3.2 MEANS TESTING AND IMPLICIT TAx RATES

A key ingredient in understanding the structure of financial incen-
tives underlying make-work-pay policies is their interaction with the 
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tax and benefit system. Nowhere is this more pronounced than in the 
comparison between the EITC in the US and the WFTC in the UK. 
As we have seen above, in the UK the level of WFTC credit counts as 
income in means-tested benefit programs like Housing Benefit. This is 
deliberate and was part of the Family Credit reform in 1988. It ensures 
there are no implicit tax rates on earnings that exceed 100%. But im-
plicit tax rates can be high, as is evident from Figures 11.8 and 11.9.

In contrast, the EITC shown in Figure 11.11, although providing a 
less generous credit, sits on top of the tax and benefit system. A con-
sequence of this is that the lower withdrawal rates (phase-out rates) 
in EITC must be added to the implicit tax rates in TANF, Food Stamps 
and the income tax system. A typical budget constraint for a US EITC 
recipient is drawn in Figure 11.12, which should be contrasted with 
the similar UK system in Figure 11.13.

For couples, a further issue is whether the tax credit should be sub-
ject to an individual or a family means test. As is argued below, a family 
based system creates adverse incentives for labor supply of ‘secondary’ 
workers in the household. However, such a system is well targeted to 
family poverty and to the reduction of workless households. In con-
trast, individual tax credits can better target low-wage workers and low 
skills. A family means test means that work incentives can be improved 
for one and worsened for another partner, and can alter (usually wors-
en) the incentives to form a couple/marry. Both EITC and WFTC use a 
family income means test.

Figure 11.11. EITC Schedule and WFTC Weekly Award, 2000

Notes: £1 = $1.50. Assumes 2000 tax system in US, and 2000 tax system in UK.
Source:  Brewer (2000).
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Figure 11.12. Gross and Net Incomes, Lone Parent with 2 Children, US

Notes: Assumes 2000 federal tax system and Florida’s TANF system. Ignores housing and 
childcare costs and subsidies. Assumes all TANF and Food Stamps requirements are met, 
and that all income is earned.
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Figure 11.13. Gross and Net Incomes, Lone Parent with 2 Children, UK

Notes: Assumes 2000 tax and benefit system plus a Children’s Tax Credit. Ignores housing 
and childcare costs and subsidies. Assumes 2 WFTC awards/year and minimum wage 
work, so that eligibility for WFTC occurs at £3,078 and 30 hour premium at £5,772.
Source: Brewer (2000).

Gross income

N
et

 in
co

m
e

£5,000

£0
£0 £5,000 £10,000 £15,000 £20,000 £25,000 £30,000

£10,000

£15,000

£20,000

£25,000

Child Benefit Net income Income Support WFTC



Welfare-to-Work: Which Policies Work and Why?

312

Dictionary: NOSD

OUP CORRECTED PROOF – FINAL, 02/24/2016, SPi

11.3.3.3 SETTING THE LEVEL OF CREDIT OR SUBSIDY

The appropriate level of the credit or subsidy is intricately tied to 
whether it is to be means tested and whether it is time limited. The typi-
cal wage or employment subsidy, as in the New Deal, is a fixed weekly 
sum, time limited and independent of family income and composi-
tion. In contrast the credit in WFTC is means tested, varies with family 
composition and has no time limit. In some sense this reflects no more 
than the desire to achieve distributional objectives with the WFTC, in 
particular the desire to reduce the level of child poverty. Nonetheless 
the proposed separation of the child component in the WFTC in to an 
integrated child credit (ICC) (see Brewer, Clark and Myck 2001), leaves 
an adult Employment Tax Credit (ETC) that is available to those with-
out children and whose level is much less about child poverty.

A higher level of credit implies a higher withdrawal rate, unless the 
credit is to extend high into the earnings and income distribution. 
Indeed the increased generosity underlying the WFTC reform together 
with the reduction in the withdrawal rate, extended eligibility and 
the phase-out region much higher into the income distribution than 
had previously been the case. Increasing the cost of the program and 
the number of recipients with relatively high incomes. The price for 
 extending generosity at lower earnings, without increasing withdrawal 
rates, is a higher implicit tax rate further up the income distribution.23

11.3.3.4 MINIMUM HOURS CONDITIONS

Minimum hours conditions can reduce costs and remove the incentive 
to reduce hours to very low levels. However, if they are set too high 
they reduce the attractiveness of the program to individuals out of 
employment, especially those that have young children. The reduction 
in the hours condition, from 24 at the introduction of Family Credit 
to 16 in WFTC, can be seen to have encouraged a significant fraction 
of inactive single parents into work (see Dilnot and Duncan (1992) 
and Blundell and Hoynes (2004), for a discussion). It also reduced the 
number of hours worked by many single parents in employment. It 
should be noted that in 1995 a 30 hour ‘full time’ bonus of £10 was 
introduced.24 In comparison, EITC has no minimum hours condition 
whereas SSP in Canada and New Hope in the US have a 30 hours con-
dition. Some have argued for hourly wage based credits to address the 
adverse hours and effort incentives.25

Help with childcare costs can overturn some of these arguments. 
Indeed, the WFTC has a generous childcare credit. Also note that the 
proposed Employment Tax Credit in the UK is set to have a 30 hours 
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condition for adults without children. It may well be true that wage 
progression in part-time low-skilled jobs is quite slow.26

11.3.3.5 TRAINING REqUIREMENTS AND HUMAN CAPITAL INCENTIVES

Many of the issues concerning individual incentives for human capital 
investment and wage progression have been made in the discussion of 
time limits and wage progression above. However, there are remain-
ing issues concerning training provision. There is also strong evidence 
that workplace based training that leads to a vocational qualification 
is the most effective, at least for the lower skilled with relatively low 
formal education levels (see Blundell, Dearden and Meghir 1996 and 
references therein).

Is it possible to design an effective training incentive within an 
individually based tax credit system? Presumably, provided training 
is monitored and leads accredited qualifications, an individual incen-
tive scheme can be as effective as one operated through the employer. 
It may have the added attraction allowing, or even enhancing, mobil-
ity. There is also no reason why accredited training should not be 
a condition of continuing receipt of an Employment Tax Credit or 
wage subsidy.

11.3.3.6  WELFARE, UI DURATION REqUIREMENTS AND  

PROGRAM TAKE-UP

Welfare receipt conditions are chosen so as to reduce costs and target 
the workless. SSP in Canada requires a 12-month duration on welfare 
for eligibility. But like WFTC and EITC, the New Hope program sim-
ply uses low income as an eligibility condition. The New Deal has a 
6-month unemployment claimant condition. There are many other 
examples in other similar programs.

There are a number of counter arguments to such targeting. The first 
is the stigma impact perceived by both employer and employee. This is 
often cited as the reason for the low take up, especially among employer 
based subsidy schemes.27 The second is the churning or cycling effect. 
Since eligibility depends on welfare receipt individuals have an incen-
tive to churn or cycle through the system and the long run impact 
of such programs on employment will be mitigated (see Martin and 
Grubb 2001 and Meyer 1995, for example). Finally there is an  entry 
 effect where by those with short durations on welfare extend their 
spell to become eligible for the financial incentive.

It is clear that all these issues play a role. Indeed there is recent evi-
dence, from the Swedish welfare-to-work programs,28 that it may be 
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important to act as soon as workers enter unemployment, or the wel-
fare system, and not to wait. However, the argument in terms of reduc-
ing the number of so called ‘windfall beneficiaries’ often wins the day, 
see the discussion in Card and Blank (2000a). There is an important 
balance to be made and it may well be the case that a welfare recipi-
ent condition, as in the Canadian SSP, together with a relatively long 
time limit for receipt of the credit is an optimal schedule for helping 
those on welfare into work, supporting their income and leaving some 
incentive for wage progression and human capital investment. Once 
again though, if the only way to obtain the financial incentive is to 
have a period on welfare, there is an important issue of how to guard 
against inducing long welfare spells and cycling.

11.3.3.7 ACTIVE PROVISION OF JOB SEARCH ASSISTANCE

One important difference between various make-work-pay and wel-
fare-to-work programs is whether they provide job search assistance. 
In some ways the EITC and WFTC programs, by focussing on work-
ers, do not directly face this issue. But in so far as they are designed 
to enhance labor market attachment, job search assistance for new 
entrants and those likely to enter the program would seem quite 
plausible.29 The New Deal for Lone Parents in the UK act in this way 
as once in work the Lone Parents become eligible to WFTC. On the 
job help in  improving matching of workers could also be an im-
portant way of enhancing earnings through job mobility for such 
workers.

What kind of job search help should be given and should it be man-
datory? The New Deal for Young People described above is mandatory 
and provides the participant with a personal advisor, with meetings 
at least once every two weeks to encourage/enforce job search. Miss-
ing a meeting can incur sanctions. This may be the effective part of 
the Gateway and builds on the apparent success of the Restart inter-
views.30 However, it may well be the possibility of financial sanctions 
that had most impact.31 Certainly the additional impact of voluntary 
job search advisors in the SSP randomised experiment had a relatively 
small impact over the financial incentives alone, on longer-term full-
time jobs.32 Mandatory job search assistance in the MFIP had a bigger 
effect.33

Before further discussion of what components of a welfare-to-work 
system are likely to work and for whom they work best, we turn our 
attention to the evaluation of the two UK programs on which we have 
focused: the New Deal and the WFTC.
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11.4 Evaluating the Labor Market Impact of Reforms

The first concern of any evaluation is whether the appropriate statistical 
approach has been taken. There is a growing use of experimental evalu-
ations and demonstration projects, especially in North America.34 These 
clearly have some advantage over observational studies and they can 
provide important evidence to benchmark the discussion that follows.

However, experiments do not address all concerns and they do not 
adapt well to extrapolation and to the study of variations in policy 
design. Area based studies can also be attractive. As mentioned above 
the piloting of the New Deal in pathfinder areas provides some useful 
information on certain spillover effects.35

In some cases so called ‘natural experiments’ are useful. These 
 occur when a control group appears naturally in the data rather than 
through a randomized experiment. For example, there may be a very 
similar group to the target group that is ineligible to the program. Pro-
vided they have the same macroeconomic trends and there are no sys-
tematic composition changes before and after the program,36 a simple 
difference-in-differences methodology can provide a useful guide to 
the extent of a policy impact. Of course this is an ex-post evaluation.

Ex-ante evaluations either arise through an experimental demon-
stration project or through a structural econometric model in which 
the proposed reform can be simulated.37 It is also sometimes possible 
to use matching on observables to mimic the controlled experiment. 
Where rich administrative data sources are available for evaluation, 
this is a particularly attractive approach.38

We will make use of all these alternative methods in what follows. 
We turn first to specific aspects of the New Deal and WFTC policies.

11.4.1 The Impact of the New Deal for Young People

Although there is now some evidence of the impact of employment of 
individuals completing the options in the New Deal, we focus here on 
an evaluation of the Gateway.39 In particular, we are concerned with 
the degree to which enhanced mandatory job assistance has lead to 
more outflows to (unsubsidized) employment. The evaluation is based 
on data provided by the Pathfinder areas before the National Roll 
Out of the program, as well as on data available following the National 
Roll Out.

As mentioned above, there are two main issues that need to be con-
sidered in evaluating the impact of the program: the precise nature 
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of the comparison group, and hence the definition of what is being 
measured, and the set of assumptions that underlie the interpretation 
of the parameter we estimate in each case. The clear understanding of 
these issues is an important input in an eventual cost-benefit analysis 
of the program since they determine the outcome from the program.40 
There are some important aspects covered within this discussion. One 
of them concerns the extent to which we can estimate the overall im-
pact of the program on employment as opposed to the impact on the 
eligible individuals. Potential differences in the two outcomes may re-
sult from two main factors. First, the impact of the program on eligible 
individuals may be at the expense of worsened labor market opportuni-
ties for similar but ineligible individuals. Second, the wider implemen-
tation of the program and the opportunities it offers to participants 
may affect the equilibrium level of wages and employment, affecting 
all workers. We focus on the impact of the program on the proportion 
leaving unemployment within four months of entering the Gateway. 
We pay special attention to the outflows into employment, but we also 
examine total outflows from unemployment to all destinations.41

Our approach to estimating the impact of the New Deal program re-
lies on using information from the pilot period as well as information 
from the National Roll Out. The New Deal can affect employment of 
both eligible and ineligible individuals in a number of ways. First the 
eligible individuals receive job search assistance, which may enhance 
their ability to find a job. Second, some of the individuals in the Gate-
way program receive wage subsidies, reducing the cost of employing 
them for an initial period of six months. This wage subsidy will expand 
the employment of such workers but may also lead to a substitution 
of other workers for these cheaper ones. The extent to which this may 
happen will depend on a number of factors. If the subsidy just covers 
the deficit in productivity and the reservation wage of the workers as 
well as the costs of training, we would not expect any substitution; 
these workers are no cheaper than anyone else. Second, it will depend 
on the extent that these workers are substitutable in production for 
existing workers and on the extent that it is easy to churn workers. The 
latter is an important point, since the subsidy only lasts six months. 
Moreover, the agencies implementing the New Deal are supposed to be 
monitoring the behavior of firms using wage subsidies and employing 
individuals on the New Deal. Of course, if job durations are generally 
short, firms will be able to use subsidized workers instead of the non-
subsidized ones, without any extra effort.

An additional effect of the New Deal may be to decrease wage pres-
sure through the increase in labor supply and through the presence of 
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wage subsidies.42 This will tend to increase employment for all types 
of workers and will counteract the effects of substitution on the non-
treatment group.

Assessing the importance of substitution and of general equilibrium 
effects through wages or other channels is of central importance. Using 
the comparison between the pilot and control areas as described below, 
and assuming these areas are sufficiently separate labor markets from 
each other, we will be able to assess the extent to which substitution 
and other general equilibrium effects combined are likely to be impor-
tant “side-effects” of the program, at least in the short run.

The available options for the choice of the comparison group de-
pend on the type of evaluation being performed. When assessing the 
program from data on its National Roll Out, we are constrained to 
use ineligible individuals within the same area, for which we have 
chosen the age rule to define (in)eligibility. The Pilot Study, however, 
provides an additional instrument in the definition of the compari-
son group. We have used it in two ways, constructing two possible 
comparison groups: The first takes all eligible individuals living in 
all non-Pathfinder areas; the second matches eligible individuals in 
the set of non-Pathfinder areas that most closely resemble the Path-
finder areas. The goal of a careful choice of the comparison group is to 
satisfy a central assumption in non-experimental evaluation, which 
requires that the time trend evolve in the same way for treatments 
and controls.

The aim of matching the areas is to achieve a match as close as possible 
with respect to labor market characteristics. The procedure followed to 
match on labor market characteristics makes use of a quarterly time-
series of the outcome variable from 1982 to just before the introduc-
tion of the New Deal, in January 1998. A measure of distance was then 
computed for each possible pair of Pathfinder and non-Pathfinder 
 areas and the two nearest neighbors were chosen. Once the two nearest 
neighboring areas have been chosen based on similarity of the labor 
market trends, we carry out our estimation (see Blundell et al. 2004 for 
details of these procedures).

11.4.1.1 THE RESULTS FROM THE NEW DEAL PILOT AREAS

Table 11.1 presents the main estimate of the impact of the Gateway on 
eligible men living in Pathfinder areas during the Pilot period. Precisely 
the effects of the Gateway on outflows to employment after 4 months of 
treatment.43 The estimate compares men aged 19 to 24 years old living 
in Pathfinder areas with a similar 19–24 year old age group living in all 
non-Pathfinder areas. After 4 months of treatment, it is estimated that 
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the Gateway has improved participants’ exits into employment very 
significantly – pointing to an impact of about 10–11 percentage points. 
In the pre-program period only 24 percent of individuals in the treat-
ment group obtained employment over the similar four months period 
(compared to 33 percent afterwards). Thus, the improved job search 
assistance provided during the Gateway seems to have raised the prob-
ability of getting a job by about 42% (=10%/24%) after 4 months of 
treatment.

This result should be contrasted with the information from the New 
Deal Evaluation Database concerning outflows into the employment 
option. It is estimated that the outflows into an employment option 
after 4 months of treatment sum up to 5.7 percent of men joining the 
Gateway. Subtracting this off the overall New Deal effect would give a 
“pure” Gateway impact (on outflows to unsubsidized employment) of 
about 4 percent. But this is likely to be a lower bound. The calculation 
assumes that there is essentially no deadweight of the employer subsidy. 
This happens under the assumption that participants can be split into 
groups according to their ability to find a job, and that subsidized jobs are 
being attributed to those in need of a subsidy to leave unemployment. 
If, on the other extreme, it is believed that the subsidized jobs are be-
ing allocated to the most employable participants, then the amount 
of scaling down required might be small. Furthermore, the NDED will 
tend to find larger job outflows because of fewer missing values. Thus 
4 percent is a lower bound for the pure Gateway/job assistance effect. 
The method used to estimate the impact of treatment does not seem 
to substantially influence the results, reflecting some robustness of the 
estimates to the functional form assumptions.44

Table 11.1. New Deal Gateway Employment Effects for Men

Experiment Treatment  
group

Comparison  
group

Nr of observ. Diff-in-Diff with 
Matching Estimator

(1) 19–24 year olds 
living in Path-
finder areas

19–24 year olds 
living in all non-
Pathfinder areas

3,716 0.110**
(0.039)

Notes: Estimates of the effects of the New Deal used the JUVOS 5% longitudinal sample of JSA 
claimants. By the end of the 10th month, conditional on being on JSA for 6 months. All estimates from 
regressions including a set of other controls, namely marital status, sought occupation, region and 
some information on the labor market history (comprising the number of JSA spells and the proportion 
of time on JSA over the 2 years that precede the start of the present spell). Age and the number of 
JSA spells since 1982 are also included when similar age groups are being compared. Propensity score 
matching is done over the same covariates as the other estimates and the outcomes for the comparison 
groups are smoothed using cubic splines on the two propensity scores to achieve higher precision. 
Standard errors in parentheses ** = significant at 0.05 level. * = significant at 0.10 level.

Source: Blundell et al. (2004).
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Table 11.2 considers a number of different possible comparison groups, 
providing some insight on the possible size of indirect effects. Each 
row in the table corresponds to a different comparison, including dif-
ferent estimates, obtained under different methods, of the effects of 
the Gateway on outflows to employment after 4 months of treatment. 
These provide some clues about the robustness of the results. We start 
by restricting the comparison group to be composed of eligible men 
living in matched non-Pathfinder areas in the second row. Depending 
on the method used, the estimated effect may rise or fall slightly, but 
not significantly so. This evidence supports the comparability of the two 
groups used in row 1 of Table 11.1.

The next row compares eligible and ineligible men aged 25 to 30 
years old within the Pathfinder areas. Using an age-based eligibility 
criterion is our second main source of identification and is all that is 
available after the pilot period. The point estimates of the 4 months 

Table 11.2. Further Results for the New Deal Employment Effects for Men

Experiment Treatment group Comparison group Nr of  
observ.

Diff-in-Diff 
with Matching 

Estimator

(2) 19–24 year olds  
living in Pathfinder 
areas

19–24 year olds  
living in matched  
non-Pathfinder areas

1,193 0.134**
(0.053)

(3) 19–24 year olds  
living in Pathfinder 
areas

25–30 year olds living 
in matched Pathfinder 
areas

1,096 0.104*
(0.055)

(4) 19–24 year olds  
living in Pathfinder 
areas

31–40 year olds living 
in matched Pathfinder 
areas

1,169 0.159**
(0.050)

Outflow into the employment option              4,486
(affecting 19–24 year olds living in Pathfinder areas)
(5) 25–30 year olds  

living in Pathfinder 
areas

25–30 year olds living  
in all other areas

3,180 0.016
(0.042)

(6) 25–30 year olds  
living in Pathfinder 
areas

25–30 year olds  
living in matched  
non-Pathfinder areas

983 0.055
(0.058)

(7) 19–30 year olds  
living in Pathfinder 
areas

19–30 year olds living  
in all other areas

6,896 0.066*’
(0.029)

(8) 19–50 year olds  
living in Pathfinder 
areas

19–50 year olds living  
in all other areas

12,749 0.036*
(0.021)

Notes: See Table 11.1.

Source: Blundell et al. (2004).
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effect using age-based are very close and insignificantly different from 
those in row 1 using different areas.

The estimates suggest a treatment effect of 11.4 percentage points 
when 25–30 year olds are used as the comparison group (row 3) com-
pared to 11 percentage points when 19–24 year olds in non-Pathfinder 
areas are used as a comparison group (row 1 in Table 11.1). This esti-
mate may suffer from substitution more acutely and it is not immune 
to local labor market wide wage effects. However, it is informative to 
know that the obtained results are very similar, independently of the 
procedure used. We cannot reject the simple null hypothesis of a model 
without substitution and equilibrium wage effects.45 Alternatively, their 
effects may cancel out, the relative sizes of the substitution and wage 
 effects being very similar. We further test for substitution using the older 
group of 31 to 40 year olds living in Pathfinder areas as a control group. 
This group is expected to be less substitutable for 19–24 year olds than 
the younger 25–30 year old comparison group. Under this assumption, 
and given that substitution exacerbates the impact of the program, we 
would expect this estimate to be lower than the one presented in row 3. 
But the fourth row presents an estimate of the 4 months effect of the 
Gateway that, if anything is higher than the previously presented results. 
This is not consistent with large substitution effects. In rows 5 and 6 we 
compare ineligible individuals living in Pathfinder and non-Pathfinder 
areas. If there were significant substitution effects or differential trends 
across regions we may find differences in outflows in the New Deal 
 period. In fact no significant effects of the Gateway are found.

Finally, rows 7 and 8 in Table 11.2 contain estimates of the employ-
ment effect in the “whole market”. Men aged 19 to 30 and 19 to 50 
years old and living in Pathfinder areas are compared with similar in-
dividuals living in non-Pathfinder areas. The results only confirm what 
has been established before: that, during the pilot period, the program 
had a very significant positive impact on outflows to employment on 
the markets it has been implemented. The point estimates are smaller 
because 19–24 year olds are only a fraction of the larger age range. For 
example, just over half the 19–30 year old group are 19–24 year olds. 
The linear matching estimator in row 7 implies a New Deal effect of 
6.6 percentage points – as expected just over half the magnitude of the 
effect in Table 11.1.

11.4.1.2 RESULTS FROM THE NEW DEAL NATIONAL ROLL OUT

Table 11.3 contains the main result from the National Roll Out. The 
first row shows an implied effect of around 5 percent on a pre-program 
base outflow (Table 11.2) of 25.8 percent, and once more, the method 
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used does not seem the affect the result significantly. Although this 
is still a substantial impact, it is about half the magnitude estimated 
for the Pilot period. These differences in size can be accounted for by 
a “program introduction” effect. In the first few months the program 
is operating, a very large increase in the flows to employment is ob-
served, which then falls as the program matures. This is illustrated in 
the other rows of the table. The second and third rows report com-
parable estimates of the Gateway effect after 4 months of treatment 
for the first quarter the program operates in the Pathfinder and non-
Pathfinder areas, respectively. As noticed before, estimates for the pilot 
period (first quarter in Pathfinder areas) are about twice the size of the 
effect over the whole period. The same is also true if one considers the 
estimates for the first quarter the New Deal operates in non-Pathfinder 
areas (see row 3). The fourth row presents estimates obtained using 
the following second and third quarters the program is operating and 
these are comparatively much lower and less significant.

In summary, the New Deal is a mandatory program affecting all 
young people claiming unemployment benefit for at least six months 
in the UK. The program offers a combination of treatments, particular-
ly job assistance for four months and a wage subsidy paid to employ-
ers. Two sources of identification were used to construct comparison 

Table 11.3. Employment Effects From the New Deal National Roll Out

Experiment Type of estimate Number of 
observ.

Diff-in-Diff with 
Linear Matching

(1) Overall effect for the sample 
including the Pilot period and 
the National Roll Out (first three 
quarters the ND operating in 
each region)

17.433 0.053**
(0.013)

Outflows to subsidized jobs 55,051 0.039
(2) Effect for the Pilot period – 1st 

quarter the programme  
operates in Pathfinder areas

1,096 0.104*
(0.055)

Outflows to subsidized jobs 4,486 0.057
(3) Effect for the 1st quarter the 

programme operates in non-
Pathfinder areas

5,169 0.088**
(0.025)

Outflows to subsidized jobs 20,331 0.039
(4) Effect for the 2nd and 3rd 

quarters the programme  
operates in all areas

11,161 0.031*
(0.016)

Outflows to subsidized jobs 30,234 0.036

Notes: See Table 11.1.

Source: Blundell et al. (2004).
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groups in order to make inferences on the impact of the New Deal: a 
comparison between Pilot and non-Pilot areas and an age-related eligi-
bility criteria. Our results suggest similar quantitative effects whichever 
comparison group is chosen.

The main finding is of an economically and statistically significant 
effect of the program on outflows to employment among men. The pro-
gram appears to have caused an increase in the probability of young 
men (who had been unemployed for 6 months) finding a job in the next 
four months. On average, this increase is about 5 percentage points 
(relative to a pre-program baseline of 26 percent). Part of this overall 
effect is the job subsidy element and part is a pure “Gateway” element 
(enhanced job search). We estimate that at least 1 percentage point 
of the 5 percentage points is due to the Gateway services, such as job 
search assistance. We also found that the treatment impact is much 
larger in the first quarter of introduction. These findings are robust to 
a large number of experiments.

Our results are more optimistic than many of the results from US stud-
ies of the effects of government labor market programs for male youth. 
There are three reasons. First, it is important to recognize that the program 
was mandatory. Refusal to participate results in sanctions. Mandatory, 
sanction-enforced schemes have often been found to be more effective 
than voluntary schemes. Secondly, the “disadvantaged youths” we con-
sider are less disadvantaged than those treated in typical US programs (e.g. 
ex-offenders). To the extent that programs are more effective on those 
who are more job ready, one would expect to see more signs of a program 
effect in the UK than in the US. Finally, recall that we are evaluating the 
effects of job search assistance and wage subsidies. The US evidence here is 
less pessimistic than the evidence on public training schemes.46

11.4.2 Evaluating the Impact of the WFTC Reform

WFTC was introduced in October 1999. There was no piloting or ran-
domized demonstrations to assist in the evaluation of the WFTC 
reform. To evaluate it we therefore adopt two approaches. The first uses 
an ex-ante simulation model developed in Blundell et al. (2000a).47 
This model was estimated using pre-reform household level data from 
the Family Resources Survey. In the second approach we use post- 
reform administrative figures to double-check our predictions.

We also use data from the Labour Force Survey before and after the 
reform. This before and after evaluation requires choosing a control 
group and here we follow the Eissa and Liebman (1996) study of the 
EITC reform and use higher educated women with children whose 
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earnings are sufficiently high to render them largely ineligible to 
WFTC. To summarize: the structural model simulations appear to line 
up well with the ex-post data and can therefore be used with some 
confidence to assess many of the important aspects of designing and 
implementing a tax credit program of this type.

The simulations focus on two target groups for the WFTC reform: 
single parents and married couples with children. Nearly 50% of cur-
rently working single parents were found to be in receipt of some Fam-
ily Credit. For married couples with children this proportion is smaller, 
at around 16%. However, the latter group is more than two and half 
times the size of the former.

As we have seen, the WFTC reform is designed to influence the work 
incentives of those families with low potential returns in the labor mar-
ket. It does this via the increased generosity of in-work means- tested 
benefits. For single parents the WFTC does unambiguously increase 
the incentive to work. For couples, however, income effects from a 
working spouse created by the WFTC, can lead to a lower participation 
in the labor market. Table 11.4 presents an overall simulated impact of 
the reform.

In Table 11.5 are the detailed simulations. Panel (a) presents the re-
sponses for single parents. The simulation takes around 2.2% of the 
sample from no work to either part-time or full-time work, with no 
offsetting movements out of the labor market. One can clearly see the 
reason for this move into work in the earlier graphs of the potential 
impact of the WFTC on single parents’ budget constraints. At or above 
16 hours per week the single parent becomes eligible for WFTC (with 
any childcare credit addition to which she may be entitled). For some 
women this extra income makes a transition to part-time employment 
attractive. Nevertheless, the level of the aggregate behavioral response 
is perhaps lower than one might have anticipated.

Table 11.4. WFTC Reform Simulations: Summary Impact on Employment

Group Increase in Employment % point change

Single Parents 34,000 2.20
Women in couples (Partner not working) 11,000 1.32
Women in couples (Partner working) −20,000 −0.57
Married men, partner not working 13,000 0.37
Married men, partner working −10,500 0.30
Total Effect 27,500
Decrease in Workerless Families 57,000

Source: Blundell et al. (2000b).
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We see a minor offsetting reduction in labor supply through a sim-
ulated shift from full-time to part-time employment among 0.2% of 
the sample. This is consistent with a small (negative) income effect 
among some full-time single women, for whom the increase in income 
through the WFTC encourages a reduction in labor supply.

Nevertheless, the predominant incentive effect among single parents 
is positive. Given the low level of participation – a little over 40% – a 2.2 
percentage point increase is important.

For women in couples the simulated incentive effect is quite differ-
ent. In Table 11.5b we report estimates of the transitions following 
WFTC among a sub-sample of women with employed partners. There 
is a significant overall reduction in the number of women in work of 
around 0.57%, equating to a grossed-up figure of around 20,000 in the 
population.48 This overall reduction comprises around 0.2% who move 

Table 11.5. WFTC Reforms, Detailed Simulation Results
(a) Single Parents

pre-reform Out of work post-reform  
part-time

Full-time pre-reform %

Out of work 32.2 0.1 0.1 32.4
Part-time 0.3 31.6 0.0 32.0
Full-time 0.4 0.1 35.0 35.6
Post-reform % 33.0 31.8 35.2 100
Change (%) 0.6 −0.1 −0.4

(b) Women in Couples with Employed Partners

pre-reform Out of work post-reform  
part-time

Full-time pre-reform %

Out of work 32.2 0.1 0.1 32.4
Part-time 0.3 31.6 0.0 32.0
Full-time 0.4 0.1 35.0 35.6
Post-reform % 33.0 31.8 35.2 100
Change (%) 0.6 −0.1 −0.4

(c) Women in Couples with Partners Out-of-Work Post

pre-reform Out of work post-reform  
part-time

Full-time pre-reform %

Out of work 56.8 0.4 0.9 58.1
Part-time 0.0 22.2 0.4 22.6
Full-time 0.0 0.1 19.2 19.3
Post-reform % 56.8 22.8 20.5 100
Change (%) −1.3 0.2 1.1

Source: Blundell et al. (2000b).
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into the labor market following the reform, and 0.8% who move from 
work to non-participation. The number of hours worked by women 
with employed partners is predicted to fall slightly, by 0.18 hours on 
average over the full sample.

The predominant negative response is clearly not one that is intended, 
but from the earlier discussion one can easily see why. There will be a 
proportion of non-working women whose low earning partners will be 
eligible for the WFTC. The greater generosity of the tax credit relative to 
the current system of Family Credit increases household income. This in-
crease in income would be lost if the woman in the household were to 
work. And for those women currently in the labor market, the WFTC in-
creases the income available to the household if she were to stop working.

In panel (c) the incentives for a sub-sample of women whose partners 
do not work are presented. For this group there is a significant overall 
increase of 1.32% in the number of women who work, equating to a 
grossed-up figure of around 11,000 in the population. The reason for 
this shift is more straightforward, and stems from the increased gener-
osity of the basic WFTC relative to the current Family Credit system for 
those women who choose to move into work. Note that for this group 
the generosity of the childcare credit component of the WFTC is not 
an issue, since households only qualify for the childcare credit if both 
household members work 16 hours or more. There is of course poten-
tial for both members of an unemployed household to move into work 
in order to qualify for the WFTC including the childcare credit, but a 
joint simulation (not reported here) shows that such an outcome is 
virtually non-existent.

11.4.2.1 SOME RECENT Ex-POST EVIDENCE

The WFTC was introduced for all new recipients in October 1999 and 
fully phased in by April 2000. From recent administrative caseload 
data,49 the introduction of the WFTC, and the substantial increase in 
generosity, appears to have had a marked effect on the number of peo-
ple claiming in-work benefits. Indeed the caseload rose by 30% in the 
12 months following May 1999.50

Some of the change in WFTC caseload will be due to the increased 
numbers of already working parents who qualify for WFTC due to its 
increased generosity – some of the so called ‘windfall beneficiaries’. 
This alone cannot be taken as a measure of success in increasing em-
ployment, although it may be justified from a redistribution point of 
view. We can learn a little more by looking at administrative data on 
cross-benefit flows. Figure 11.14 breaks down the WFTC/FC caseload 
by their situation 12 months ago. It shows that a large component of 
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the caseload increase (around 75%, taking the last 4 quarters of FC as a 
baseline) since October 1999 came from people who were not claiming 
any means-tested benefits or tax credits 12 months before. Both these 
two facts are consistent with the increased entitlement of the WFTC 
compared with FC.

We also examine the impact on the relative employment rates of 
the main target groups. For example, Figure 11.15 shows the relative 
growth of low education to high education single parents. Using the 
high education group to control for common trends51 the relative in-
crease in employment since the introduction of WFTC in late 1999 
shows about a 2.5% rate rise, very close to the prediction in Table 11.4. 

Figure 11.16 presents the same comparison for women in couples 
with children who have working partners. Here there is evidence of 
a small relative decline in participation. Again much the same as pre-
dicted in Table 11.4.

Taken together with our simulation results these administrative sta-
tistics suggest that the impact of the WFTC reform on employment 
among low-income families in the UK has been positive but modest. 
This supports our overall view that the workings of the tax and benefit 
system in the UK together with the increased generosity to workless 
families with children, mean that changes to financial work incentives 
from in-work benefit reforms are significant but relatively small.52

Figure 11.14. Transitions of Families onto WFTC

Source: Blundell and Brewer (2000).
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Figure 11.15. Single Parent Employment Rates by Education of Mother

Source: LFS.
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Figure 11.16. Employment Rate: UK Women in Couples with Children with 
Partner Working

Source: LFS.
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11.4.3  The Self Sufficiency Program (SSP) – An Experimental Evaluation

To conclude this discussion we look more closely at an evaluation of 
a particularly interesting financial incentive program in Canada – the 
Self Sufficiency Program. This is purely an experimental or demonstra-
tion program, running in British Columbia and New Brunswick, and is 
examined in detail in Card and Robbins (1998). Figure 11.17 shows a 
typical budget constraint for a Canadian welfare recipient. It gives the 
budget set that an individual would face if they were earning the mini-
mum wage in British Columbia, which was $6 an hour in 1993. Taking 
a job at a few hours a week attracts an earnings disregard of around 
$200, thereafter all earned income is effectively lost in a dollar-for-
dollar transfer back to the income assistance program. So, until recipi-
ents have exhausted their income assistance – that is working nearly 
50 hours a week – they would have no return, with an implicit tax rate 
of 100% on their earnings.

The SSP is available to a single parent with twelve months welfare 
history and who finds a job averaging 30 hours a week over a period 
of a month. This is calculated on a monthly rolling period. Providing 
employment is found within the first twelve months of the program, 
the participant remains eligible for three years. It is a generous system 
and does not change the income assistance level; so it is not, for ex-
ample, causing more individuals who do not find employment to be 
on lower incomes. It is simply giving an earnings supplement to those 
who move into work.

The experimental nature of this reform makes it particularly attrac-
tive for evaluation reforms that rely on financial incentive to induce 
welfare recipients into work. The experiment entailed following 6,000 
families for 5 years starting in 1993. One-half of the group of 6,000 
eligible single parents on welfare were offered the program and the 
others were not – they are the controls. The individuals that are on the 
program are the treatments – and we can compare those two groups. 
As can be seen for Figure 11.18, the control and the treatment have 
very similar employment patterns before the experiment takes place. 
This is an indication of a well designed experiment and means that the 
controls are really quite a good match for the treatment group.

There is almost a doubling in employment for the treatment group. 
This is displayed in Figure 11.18, which also shows the close relation-
ship between employment rates across the control and treatment 
group before the experiment began. Card and Robbins (1998) report 
many more results. In particular, the impact on hours and employment 
is very similar. These are low hour working individuals. The eligibility 
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criterion is that recipients work at least one week of the month for  
30 hours. For this experiment, the treatment group was found to 
have increased its hours of work, more or less, twofold over the con-
trol group.

Recent evidence on the SSP, see Bloom and Michalopoulos (2001), 
points to the control groups slowly catching up with the treatment 
group suggesting that these schemes enhance the speed with which 
individuals move off welfare but may not have such a large long 

Figure 11.17. The SSP Budget Constraint
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Figure 11.18. The SSP Impact on Monthly Employment for Single Parents
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run impact. It is also worth noting that the wages received by the 
participants were slightly lower than those received by the controls. 
Suggesting that the ‘incentivised’ group does, as one would expect, 
face less attractive labor market conditions.

11.5  Conclusions: Designing an Appropriate  
Welfare-to-Work Policy

11.5.1 An Overview

This lecture has identified several central aspects of the design of 
welfare-to-work and make-work-pay programs. It focussed on two broad 
types of schemes. The first is an individually based active labor mar-
ket program that assists in job search and provides a wage or earnings 
subsidy once employment is found. Eligibility typically depends on a 
minimum duration of unemployment insurance or welfare; the sub-
sidy is typically individually based and time limited. The second type 
of program is an earned income tax credit. This also provides a wage 
or earnings supplement. However, in this case the level of the supple-
ment is typically means tested according to family income and varies 
with family size and composition. It is also typically not time-limited 
and has no welfare or UI duration eligibility. Although both operate 
through a supplement to earned income, they operate in very differ-
ent ways. Is one design better than another? Is one more suited to a 
particular group? The analysis presented in this paper has highlighted 
five central design features: targeting, time limits, hours conditions, 
incentives for wage progression, and job search assistance.

Targeting can be by type of individual, by level of earnings and by 
family income. Each is designed to reduce cost and reduce deadweight. 
Targeting by type can increase substitution with ‘close’ types and, to be 
cost effective, it also typically requires some welfare/UI duration condi-
tion. But this in turn can lead to stigma effects. Targeting by earnings 
has the advantage of identifying low earners and the low skilled. But 
it can create a disincentive for effort and hours worked. It also reduces 
incentive for wage progression and skill formation in an effort based 
learning model. MaCurdy and McIntyre (2004) argue for an hourly 
wage based credit since this is more directly related to low skill, rather 
than simply low hours and creates less adverse effects on effort.53 Tar-
geting by income has the advantage of identifying poor families but 
often carries with it stigma effects and can create adverse family labor 
supply incentives. Operating through the tax return, as in the case of 
EITC (and WFTC), arguably reduce stigma effects.
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Turning to time limits, these can refer to time limited unemploy-
ment or welfare benefits as well as time limited in-work tax credits and 
earnings supplements. Each seems to effectively reduce the disincen-
tive effects that naturally occur in welfare and tax credit systems. An 
important issue is to what extent individuals move out of the system 
or simply cycle round the system.54 These effects can be offset by wage 
progression. Indeed, time limits on earnings supplements and subsi-
dies may enhance the incentive for wage progression in some cases. Of 
course, a phase-out rate with wage progression can act as a natural time 
limit. But a phase-out itself acts as a disincentive for wage progression.

The impact of these alternative designs on wage progression depends 
on the form of skill formation. There are typically two models used in 
the labor economics literature: (1) ‘Passive’ learning by doing models, in 
which wage progression itself provides a natural ‘time limit’. However, 
low experience related learning for low skilled and low overall wage pro-
gression at some 2–3% per year suggests time limits that are too short, 
could be counter productive. (2) Effort based learning/investment mod-
els in which withdrawal rates act as a disincentive for human capital 
investment. In this case a time limit can help offset these adverse incen-
tives. There is some evidence of important active wage progression and 
time limits will reduce the negative effect of the phase-out rate.

The imposition of a minimum hours requirement is designed to off-
set the incentive to reduce hours which underlies a high phase-out 
rate. However, quite different levels are used: for example, 35 hours 
in New Deal, 30 hours in SSP, 16 hours in WFTC, no minimum in 
EITC. If set too high they discourage work for those facing fixed costs 
of work – childcare costs, for example. It may be natural therefore to 
choose a ‘low’ limit for parents – 16 hours. Although the likelihood of 
wage progression in part-time low-skilled jobs may be slight. Adequate 
childcare support could mitigate against the need to set very low mini-
mum hours conditions. In any case, there is strong evidence that the 
incentives underlying minimum hours conditions work, as noted by 
the peaks in working hours distributions.

A welfare or UI duration requirement reduces deadweight and tar-
gets those with low labor market experience. But it may induce longer 
welfare durations and increases stigma or labelling. It also is unable to 
adjust to ‘shocks’ or changes in earnings that occur without an unem-
ployment spell. Again we have seen that schemes vary considerably. 
The New Deal choosing 6 months of unemployment claims and the 
SSP 12 months of welfare claims.

Job search assistance seems a natural supplement to any financial 
incentive to move from welfare-to-work. However, the evidence is 
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mixed. In the New Deal the mandatory nature of the scheme seem to 
have a relatively important impact but this may also reflect the threat 
of sanctions.55 In the MFIP mandatory job search assistance also seems 
to have worked well. And this was measured through a randomized ex-
periment. However, a voluntary scheme in the SSP (also experimentally 
evaluated), although having high take-up had relatively small effects 
on longer-term employment.

11.5.2 An Assessment: Designing an Appropriate Welfare to Work Policy

The aim of this lecture was to open up the discussion of welfare- to-work 
or make-work-pay programs so as to define a broad set of design issues. 
The idea is to think in terms of an integrated set of policies designed to 
address the problems of subpopulations with low income, low human 
capital and low labor market attachment. The review of such schemes by 
Meyer (1995) finds a significant (and cost effective) impact of  mandatory 
job search assistance schemes operating in the late 1980s in the US.

There are no magic solutions but several preferred design features 
emerge. There is strong evidence that financial incentives encourage 
work even among the low skilled, welfare dependent populations with 
little labor market experience. Time limiting seems to help with hu-
man capital incentives and self-sufficiency, but the length needs to 
be gauged to allow for the relatively slow rates of wage progression 
that are likely to occur. Indeed the evidence is that wage progression 
is likely to be low and time limits should be relatively generous. Tar-
geting welfare dependent and unemployed populations is also more 
cost effective and probably reasonably equitable provided a longish 
time limit is set. That is not to say there should not remain some over-
all negative income tax or tax credit in place, but the generosity of 
this can be traded off against the need to target certain low-income 
populations. Indeed, it may not be beneficial on the mothers of young 
children to work, at least in comparison to pure income transfers. Here 
there is little reliable evidence.56

Financial incentives appear to work better when they are individu-
ally based rather than employer based. This may be because job mobil-
ity is an important route to wage progression but it also seems to be 
affected by issues relating to stigma. Moreover, mandatory job search 
assistance, together with sanctions, seems to play a useful role. Further 
there is no reason why help with job search and job matching should 
not extend into work. Progression and advancement in work can also 
be enhanced by training. This appears to bring higher returns if work-
place located, at least for lower skilled individuals with low levels of 
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prior education. This is particularly the case for training that leads to 
accredited qualifications to enhance transferability. Consequently, an 
additional training subsidy for the employed may be needed in addi-
tion to an individual financial incentive. Although, in principle, the 
financial incentive should allow the individual to bear the reduced 
wage during training.

There is lots we still need to know. But there is a growing evaluation 
literature, some of which has been referred to here, which is building a 
large array of results on a wide variety of programs, all of which try to 
address the problems of low income and low labor market attachment. 
This evidence is disparate and reforms are typically piecemeal. But they 
need not be. An integrated view of reform in this area needs to bring 
together welfare to work, tax credit, benefit and active labor market 
programs under one guise so that a complete picture can be drawn of 
the incentives for labor market attachment, income progression and 
redistribution.

The analysis so far suggests that an earnings tax credit program with 
time limits that are reasonably long and which targets welfare depen-
dency, thereby focusing on low human capital and low labor market 
attachment, could form the basis for an integrated view of Employ-
ment Tax Credits and New Deal style programs. It could work as a rela-
tively low cost way of enhancing earnings and self-sufficiency among 
these target populations.
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12

Earned Income Tax Credit Policies:  
Impact and Optimality

“No society can surely be flourishing and happy in which part of the 
members are poor and miserable. Thus far at least seems certain, that, 
in order to bring up a family, the labor of the parent must be able to 
earn something more than what is precisely necessary. Indeed poverty, 
though it does not prevent the generation, is extremely unfavourable to 
the rearing of children.” 

Adam Smith: An Inquiry into the Nature and  
Causes of the Wealth of Nations

12.1 Introduction

The policies analyzed in this lecture are those directed towards ad-
dressing low labor market attachment and low wages of among cer-
tain groups of parents with children. The aim of the research agenda 
reported on in this lecture is to evaluate the impact and assess the 
optimality of Earned Income Tax Credits policies specifically for lone 
parents.1 These policies have been at the center of welfare-to-work re-
forms in the UK, in the US and increasingly in continental Europe.

They are in the class of “make work pay” reforms highlighting a 
“work condition” in welfare policy. The objective is to balance poverty 
reduction in families with children and employment incentives. In the 

Reprinted from Labour Economics 13(4), Blundell, R., 'Earned Income Tax Credit Policies: Impact 
and Optimality: The Adam Smith Lecture, (2005)', 423–443. © 2006, with permission from 
Elsevier. This paper is the text of the Adam Smith Lecture presented at the joint EALE/SOLE 
World Meeting in San Francisco, June 2005. I would like to thank my colleagues Mike Brewer and 
Andrew Shephard for allowing me to draw on our joint work. This study is part of the research 
program of the ESRC Centre for the Microeconomic Analysis of Fiscal Policy at the IFS. I am 
responsible for all errors and interpretations.
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context of policy in the UK, lone parents have been a key group. This 
has also been the case for the US; see Blundell and Hoynes (2004), for 
example.

There are two key questions considered in this lecture. First, what is 
the impact of such in-work benefit reforms on labor supply and to what 
extent does a standard labor supply model capture the main impact? 
Second, to what extent are such tax credits policies optimal, that is do 
they constitute an optimal income transfer for low-income people?

As part of this lecture I also want to address a pronounced puzzle in 
the comparison of tax credit policies in the UK and the US. As we will 
see, on face value, the UK policy appears about twice as generous as the 
US policy. That is, the maximum transfer available in the UK system is 
twice in real terms that available through the US system. Yet the impact 
of this policy on labor supply responses among key eligible groups in 
the UK looks to be about half what it was among similar groups in the 
US. Why so? As we will show the puzzle can be convincingly resolved, 
and not in the trivial sense of attributing the differences to US work-
ers being more responsive to incentives. Far from it, in fact, labor sup-
ply response elasticities across the two countries seem about the same. 
Rather, it is the design of the expansions in the generosity of these poli-
cies and the interaction of tax credits with other parts of the tax and 
benefit system that hold the answer. As we shall see the resolution of 
this puzzle highlights some of the key design issues in earned income 
tax credit policies both in terms of their impact and their optimality.

The growing popularity of earned income tax policies has stemmed 
from changes in the economic environment during the late 1980s and 
early 1990s. Specifically, the secular decline in the relative real wages 
of the low skilled,2 and the resilience of child poverty rates in both the 
US and the UK.3 To combat these two issues, welfare-to-work policies 
turned to in-work credits for lone parents. As a result the last decade 
has seen the increasing reliance in welfare policy on in-work benefits, 
and more specifically on earned income tax credits, see for example 
Inland Revenue (2001). The aim of such policies is to break the “iron 
triangle” of welfare policy – that is the three, often conflicting, goals: 
raising the living standards of those on low incomes; encouraging work 
and economic self-sufficiency; and keeping government costs low.

There is an expanding theoretical literature examining the role 
of work requirements in the design of optimal income transfer pro-
grams. In a dynamic model, the important issue relates to incentives 
for poverty reducing investments and investments in human capi-
tal. Besley and Coate (1992) derive conditions under which workfare 
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can be optimal. Cossa, Heckman and Lochner (2002) develop a dy-
namic model with time limits and human capital investment. In a 
more static setting the recent contribution by Saez (2002) shows that, 
where labor supply responses are concentrated along the extensive 
margin (participation in work), an earned income tax credit system 
with transfers that increase with earnings at low levels can be opti-
mal and justifies the move away from negative income tax schemes. 
Moffitt (2005) argues that paternalistic social welfare functions that 
include a social value placed on work are best able to motivate such 
reforms. It is these static optimality results that form the background 
to the analysis reported here, although I will return to the more dy-
namic aspects at the end of the lecture.

Using estimates of structural models of labor supply responses at the 
extensive and intensive margin, I will pose the question: can the exist-
ing tax credit systems we observe be considered “optimal” for reason-
able social welfare weights? As a precursor to the analysis I will have 
to convince you of the validity of the structural model estimates. For 
this I will make a comparison with a simple difference-in-differences 
evaluation strategy. Although not providing sufficient information for 
policy simulation or the assessment of optimality, simple difference-in-
differences evaluations can be valuable for validating the specification 
of more fragile microeconometric models. Provided the comparison 
groups can be reasonably argued to experience the same macroeco-
nomic trends, and there are no systematic composition changes before 
and after the program, a difference-in-differences methodology can 
provide a useful guide to the extent of a policy impact. With a vali-
dated structural labor supply model I then turn to the optimality of the 
tax credit policies. It turns out that for the samples of lone parents we 
examine, an earned income tax credit is likely only to be optimal for 
those families on low incomes with children of school age. For those 
with pre-school age children and for reasonable social welfare weights 
it is much more difficult to justify allocating a larger transfer to those 
in work as a tax credit implies even if heavily means-tested.

The layout of the remainder of the discussion is as follows. In the 
next section I will briefly consider the relationship of earned income 
tax policies with other wage subsidy policies. Then I will move on to 
the policy context for the earned income tax credit policies. Section 
12.4 will examine the nature of the UK reforms in comparison with 
the US policies. In Section 12.5 I will turn to the dual questions of 
impact and optimality. Finally, Section 12.6 will conclude and draw 
together some lessons for earned income tax policy design.
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12.2  Earned Income Tax Credits and Their Relationship 
with Wage Subsidy Policies

To some extent earned income tax credit policies can be seen within 
the general set of wage subsidy policies but there are important dif-
ferences. The wage subsidy is typically individually-based, not means-
tested and has limited duration, see Katz (1998) and Phelps (1994). 
Where wage subsidies are provided to individuals, rather than directly 
to firms, eligibility is usually dependent on a certain duration of unem-
ployment insurance (or welfare) receipt. The earned income tax credit, 
on the other hand, is typically subject to a family income based means-
test and does not have a time limit. For the latter, the WFTC in the UK, 
the EITC in the US4 and the In-Work Tax Credit in Belgium5 are prime 
examples. For the wage subsidy case, the New Deal for Young People in 
the UK and Work First6 in the US are leading examples.

There are, of course, many welfare-to-work policies that fall some-
where in between these two extremes. For example, the Self- Sufficiency 
Project (SSP)7 in Canada, although an in-work tax credit like the WFTC 
or EITC, has a three year time-limit and eligibility depends not only 
on overall family income and family composition but also on a mini-
mum welfare duration and a minimum hours requirement. The New 
Hope8 tax credit program in the US also has a three-year time limit and 
a minimum hours condition. Both programs provide job search assis-
tance at least for some of the program’s participants.9 The Minnesota 
Family Investment Program (MFIP),10 is similar to the SSP, however, the 
job search assistance is mandatory as in the New Deal for Young People 
in the UK. An additional feature of these Canadian and US programs 
is that many were the subject of randomized experimental evaluation, 
the results of which provide a vital source of information in the discus-
sion below. Finally, the earnings supplement and job search provisions 
within the many US state run additions to the Temporary Assistance 
for Needy Families (TANF) program in the US have similar characteris-
tics to the New Deal program (see Card and Blank 2000b).

An essential characteristic of an earned income tax credit like the 
WFTC and EITC is the long term commitment to redistribution and 
the high implicit tax rates that are a consequence of the means-testing 
principle on which such tax credits are based. But what of their impact 
and their optimality? Can we think of means-testing combined with a 
work condition as an optimal component in a tax and benefit system? 
To address these issues we first turn briefly to the motivation for the 
introduction and expansion of earned income tax policies in the UK 
and the US during the 1990s and into the new millennium.
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12.3  The Labor Market Background for the Shift Towards 
In-Work Benefits

The low levels of employment, experienced by certain specific demo-
graphic groups of working age in Europe and North America during 
the early 1990s, were a strong motivation for the introduction and 
expansion of earned income tax policies over this period. For exam-
ple, one central stimulus for the Working Families Tax Credit in the 
UK was the stubbornly low levels of attachment to the labor market 
by single mothers in the 1990s – at a time when for other groups of 
similar women attachment had generally been increasing. Figure 12.1 
shows the secular change in female employment across four house-
hold types in the UK over the 1980s and 1990s. The growth in the 
attachment by women in couples with children was as noticeable as is 
the fall for single women with children.11 This low level of labor mar-
ket attachment was even more pronounced for those with low levels 
of education. Blundell and Hoynes (2004) document this change and 
examine the similarities between demographic trends for single moth-
ers in the UK and US.

Another distinguishing characteristic of the UK labor market over 
this period was the increase of workless couples with children. This 
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is documented in Figure 12.2 and provided a strong argument in the 
debate over the WFTC reform. Indeed, for women in couples with un-
employed partners employment rates have stayed no higher than 30% 
over the past two decades – even lower than employment rates for the 
single parent group (see Gregg, Hansen and Wadsworth 1999). The 
(non-)employment rates for these two groups show clearly why they 
have been singled out as two target groups for tax and benefit reform. 
Unlike earned income tax reforms in the US, couples with children 
were given similar incentives to single parents. However, because the 
level of the credit was means-tested against family income, there were 
perverse incentives to work for individuals in couples where there was 
already one spouse in work.

In the US there is a relatively small credit for couples but nonethe-
less Eissa and Hoynes (2004) still document a perverse negative in-
come effect on the wives of low income working men. This has been 
an important feature of the family income based means-testing com-
ponent of earned income tax credits and there is strong evidence of 
negative employment effects in the UK among working wives in low-
income families where both adults work, see Blundell et al. (2000b). 
Here I focus on lone parents, where this effect is irrelevant, although 
the issue of individual versus joint income assessment in the overall 

Figure 12.2. Proportion of Workless Couples in the UK

Notes: FES Data. Working age head.
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design of earned income tax credits for married couples is one that 
deserves serious attention.12

12.4  The Earned Income Tax Credit Reforms: 
WFTC and EITC

The 1999 reform, in which the UK government introduced WFTC, pro-
vided an increased generosity of the existing in-work benefits in the 
UK Family Credit. The Working Families Tax Credit had its antecedents 
in the Family Credit (FC) system introduced in the late 1980s. Indeed, 
earned income tax credit policies in the UK and the US date back more 
than two and a half decades.13 The Family Credit policy in the UK was 
designed to provide modest support for low-wage working families. 

There were three main eligibility criteria: work eligibility, which for 
lone parents required a job with 16 or more hours per week; family 
eligibility, which required children in full-time education or younger; 
income eligibility, which required a family’s net income being below a 
certain threshold. In this system each eligible family was paid a credit 
up to a maximum amount which depended on the number of children. 
There was also a small addition in case of full-time work. As income 
increased above the threshold, the credit was withdrawn at a rate of 
70%. In 1996, just before the WFTC reform, average FC payments were 
comparable to payments to those who were not working and take-up 
rates stood at 69% of eligible individuals and 82% of the potential 
expenditure.

The WFTC policy retained the main eligibility criteria of the Family 
Credit policy. However, the generosity of the system was expanded in 
a number of ways. It increased the credit for younger children and the 
overall income threshold, see Table 12.1. 

Table 12.1. Adult and Child Elements of the WFTC

Adult Child awards by age

0 to 10 11 to 15 16 to 18

Mar-99 £58.80 £16.40 £22.60 £28.00
Oct-99 £56.60 £21.50 £22.60 £28.00
Mar-00 £56.60 £22.60 £22.60 £28.00
Jun-01 £61.90 £27.30 £27.30 £28.00
Jun-02 £64.40 £27.30 £27.30 £28.00
Increase 19.70% 66.40% 20.50% 0.00%

Note: All monetary amounts are expressed in April 2003 prices.
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It reduced the benefit-reduction rate from 70% to 55%. Finally, the 
reform incorporated a childcare credit. This was worth 70% of actual 
childcare costs up to £150 per week (for two children, £100 for one 
child). The largest cash gains went to those people who were currently 
just at the end of the benefit-reduction taper. The transfers underlying 
the WFTC expansion are illustrated in Figure 12.3.

On the face of it, the UK system was and remains a very generous 
tax credit system, more generous than the US equivalent, as shown in 
Figure 12.4 which provides a direct comparison with EITC. As with 
the WFTC, eligibility for the EITC policy requires dependent children, 
positive earned income, and having income below the limit. By the 
end of the 1990s the EITC was phased in at a 34 (40) percent rate, 
phased out at a rate of 15.98 (21.06) percent for families with one child 
(two or more children). Figure 12.4 presents the two systems in terms 
of their gross transfers in 2001. These are evaluated for a minimum 
wage single parent with one and with two eligible children in both 
systems. Assuming that eligibility and receipt continued for a com-
plete year. The broad similarities in the programs include larger credits 
for two child families and the phasing out of the benefits. 

The differences are also clear from the figure. The vertical rise in eli-
gibility in the UK system corresponds to the minimum-hours eligibility 
at 16 hours. At 16 hours the UK recipient receives the maximum she is 
eligible to. This contrasts with the US proportionate tax credit up to the 
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Figure 12.3. The WFTC Expansion
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maximum amount. The UK system also displays a much steeper with-
drawal reflecting a higher benefit-reduction rate. This provides for a 
greater degree of targeting in the UK system but the potential for high-
er implicit tax rates. There are any additional specific  idiosyncrasies to 
each of these systems (see Brewer 2001 for an in depth recent com-
parison). Overall, for low-earning families the UK system appears to be 
quite generous and significantly more so than the US system.

A key feature of the UK policy is that the tax credit is based on net 
(rather than gross) family income and we show that it is important 
when assessing the impact and design of the reform to allow for the 
interaction with other benefits and taxes. In contrast to the EITC in 
the US, the WFTC interacts fully with other benefits, most especially 
housing benefit. A majority of those individuals eligible to WFTC are 
also in receipt of housing benefit. Since income from the earned in-
come tax credit is counted as income in the computation of Housing 
Benefit, the overall impact on net income of reforms to the system can 
be substantially reduced. This significantly reduces the incentive to 
work in the WFTC for families with large housing costs in the private 
or public rented sector, the large majority of single parents. Figure 12.5 
illustrates these interactions for a “typical” single parent on the mini-
mum wage post-WFTC.

Despite the dampening effect of these interactions with other ben-
efits, there does seem to be some prima facie evidence of an impact on 
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Note: All monetary amounts are expressed in April 2003 prices.
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behavior. A look at the histogram of weekly hours worked for single par-
ents presented in Figure 12.6a, for example, shows a strong peak in hours 
worked at 16 hours. This is not evident for ineligible groups such as sin-
gle childless low-educated working women as reported in Figure 12.6b.  
Of course, there will be a large number of so called “windfall beneficia-
ries” and there may also be those who decide to reduce their working 
hours in response to the incentive at 16 hours.

What actually happened when WFTC was introduced? The num-
ber of recipients increased markedly after its introduction in October 
1999, and continued to rise at a much faster growth rate than seen 
under Family Credit (see Inland Revenue 2003; 2005). A year after 
its introduction, caseload had risen by 39%, and the majority of this 
increased caseload seems to have come directly from the increased 
generosity making more families entitled, rather than from families 
moving into work. The caseload of lone parents on out-of-work ben-
efits (income support) has declined steadily and slowly since late 1996, 
with no discernible change in trend around 1999-2000. Analysis of 
administrative data that tracks individuals across income-related pro-
grams shows that the net inflow of lone parents from out-of-work ben-
efits to WFTC in the 12 months from November 1999 to November 
2000 was 50,000, 17,000 higher than the last 12 months of FC. Over-
all, the number of children in families on either out-of-work welfare 
benefits or FC/ WFTC has increased since early 1999.
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The take-up of WFTC was roughly the same as it had been for FC for 
lone parents. Overall take-up among eligible lone parents was around 
70% but varied in important ways with eligible entitlement level. 
Nonetheless as Figure 12.7 suggests take-up is an important characteristic 
of the WFTC system, with the take-up rate rising with the level of finan-
cial entitlement. In modelling any reform the trade-off between stigma 
and financial benefits in individual decision making is an important 
characteristic of behavior.14

As a final point it is important to note that other reforms occurred at 
the same time as the WFTC policy. This coincidence of reforms is crucial 
in understanding the impact of the reforms. It is also key in interpret-
ing the degree to which child poverty relief as much as work incentives 
were an important design feature of the WFTC reform. At the time of 
the WFTC reform, there were three other main ways that the UK tax and 
transfer system provided support for children: Child Benefit, child allow-
ances in Income Support, and a non-refundable income tax allowance.

The changes in the child rates of Income Support are documented in 
Table 12.2 and provide a further clue to the resolution of the puzzle in 
the comparison of impacts between the EITC and WFTC. Indeed the 
typical budget constraint for a single parent will have changed, but 
only as is documented in Figure 12.8. Thus providing some  incentive 
for a move to full-time work but little overall strong incentives to work 
for many single parents facing relatively high costs of work.
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12.5 The Impact and Optimality

It is often the case that evaluation studies in modern labor economics re-
strict themselves to the simple average impact of any reform. In thinking 
about an earned income tax credit this seems too limited an objective. 
Especially as the reform itself is supposed to be balancing work disincen-
tives and efficiency costs against redistribution and child poverty allevi-
ation. In this lecture I want to pose a broader evaluation question: what 
is the impact of such policies and in what sense are they “optimal”? That 
is, do they constitute an optimal income transfer for low-income people?
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Figure 12.8. Transfers and Taxes under Family Credit (lone parent, min wage)

Table 12.2. Child Rates of Income Support

Child

0 to 10 11 to 15 16 to 18

Mar-99 £21.90 £28.00 £33.50
Oct-99 £27.00 £28.00 £33.50
Mar-00 £28.40 £28.40 £33.80
Mar-01 £33.00 £33.00 £33.80
Oct-01 £34.50 £34.50 £35.40
Mar-02 £34.50 £34.50 £35.40
Increase 57.50% 23.30% 5.70%

Notes: All monetary are expressed in April 2003 prices.
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In terms of optimal design, much theoretical work has focussed on 
the intensive margin of labor supply responses. However, recent work, 
notably Saez (2001; 2002), has developed a theory that combines deci-
sions at the extensive and the intensive margins – employment and 
effort (hours).15 If extensive and intensive elasticities differ, then the 
optimal structure of taxes and benefits can be to transfer more to 
those with low income but in work than those out of work, even with 
welfare weights that decline monotonically with income. Exactly the 
structure of an earned income tax credit.

To assess optimality we need robust estimates of elasticities at exten-
sive (participation) and intensive (hours and weeks of work). These are 
structural parameters. Typically quasi-experimental or experimental 
provide estimates of average treatment effects from specific policy re-
forms which, while robust, bare only indirect relation to the elasticities 
needed.16 On their own quasi-experimental approaches do not identify 
all the parameters necessary to assess optimality. But they can be argued 
to provide useful measures of average impact effects, see Blundell and 
Costa-Dias (2000; 2009) and Heckman, LaLonde, and Smith (2000), for 
example. As a consequence they can be used to assess the validity of 
structural estimates of the elasticity parameters. This is the approach 
taken in Blundell, Brewer and Shephard (2005) and Blundell, Chiappori 
and Meghir (2005) where a difference-in-differences estimator of the 
average impact of the WFTC reform is used to validate the structural 
simulation model required for the optimality analysis. The structural 
model is a stochastic choice model of labor supply and program partici-
pation building on the earlier work of Hoynes (2000), Keane and Moffitt 
(1998), Blundell et al. (2000b) and van Soest, Das and Gong (2002).

As we will see the structural evaluation results of the WFTC policy 
reform do show smaller impact effects than may have originally been 
expected given the generosity of the reform. But results appear robust –  
the quasi-experimental difference-in-differences estimate does not reject 
the structural model. To pre-empt: the small effects are due to interac-
tion of WFTC with other taxes/benefits and the rise in family allow-
ances which are given without a work condition, rather than “small” 
response elasticities. Moreover, under reasonable welfare weights the 
general design of the WFTC policy do line up with an optimal earned 
income tax credit design.

12.5.1 Impact

There was no piloting or randomized demonstrations to assist in the 
evaluation of the WFTC policy reform. To evaluate the impact, two 
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 approaches are adopted. The first uses the simulation model developed 
in the ex-ante structural evaluation study of Blundell et al. (2000b) 
and further developed in Brewer et al. (2006). This model was based 
on earlier structural labor supply research by Hoynes (2000) and by 
Keane and Moffitt (1998). In particular, it allows for childcare demands 
to vary with hours worked and it allows for fixed costs of work. It also 
accounts for take-up by incorporating welfare stigma costs following 
on from Keane and Moffitt (1998). In the second approach we use data 
from before and after the reform to provide a quasi-experimental dif-
ference-in-differences estimate of the average impact of the reform. 
A  simple difference-in-differences methodology can provide a useful  
guide to the extent of a policy impact. Here we follow the Eissa and 
Liebman (1996) study of the EITC expansion in our choice of comparison 
group. This involves comparing outcomes of (potentially) eligible ver-
sus those single women without children who are not eligible. From 
this we identify average impact on eligibles by assuming a structure 
on unobservables. There are three key assumptions (i) separability, 
(ii) common trends across groups and (iii) invariance in group hetero-
geneity over time. In our implementation we follow Blundell et al.  
(2004) and adopt a “matching difference-in-differences” strategy which 
means that these assumptions only need to be valid conditional on a 
set of (matching) covariates.

The data on single mothers and childless single women used in the 
difference-in-differences analysis comes from two sources. The Family 
Resources Survey (FRS) is the data used also for the structural analysis. 
This is a cross-section household-based survey drawn from postcode 
records across Great Britain: around 30,000 families each year are asked 
detailed questions in face to face CAPI interviews about earnings, other 
forms of income, family composition and labor market status. It is the 
data set most often used to micro-simulate tax and benefit reforms in 
the UK, and was used to model labor supply in Blundell et al. (2000b). 
The second source is the Labour Force Survey (LFS) which is much big-
ger than the LFS but has much less accurate measures of income and 
hours and is not suitable for a structural analysis which requires care-
ful measurement of the potential budget constraint for all individuals.

The data spans the period Spring 1996 – Spring 2003. We drop Sum-
mer 1999 – Spring 2000 inclusive as this covered the period when the 
WFTC policy was introduced. We also drop individuals aged over 45. 
The outcome variable reported in Table 12.3 is the employment rate 
expressed as a percentage. The matching covariates include age, edu-
cation, region and ethnicity. Overall, Table 12.3 points to a 3.5 to 4 
percentage point increase in single mothers’ labor supply attributable 



Earned Income Tax Credit Policies: Impact and Optimality

349

Dictionary: NOSD

OUP CORRECTED PROOF – FINAL, 02/24/2016, SPi

to the WFTC policy. We also conducted a sensitivity analysis which 
considered alternative groups. For lower-education groups we found a 
slightly larger response from a lower base level of employment. These 
were the group most likely to be eligible to larger transfers under 
the WFTC policy. We also examined sensitivity to the choice of pre-
treatment years. The results are robust to changing the pre-treatment 
time window and also choice of “hypothetical” reform on pre-reform 
years. For example, a hypothetical reform in spring 1997 would yield 
an impact effect of .07 (.11).

Next we turn to the structural analysis and the validation of the 
structural model. It should be noted that even if the difference-in-
differences assumptions were not valid, the structural model will allow 
us to simulate the moments underlying the difference-in-differences 
estimator anyway and this in turn would still provide a validation of 
the structural model. The underlying variation which is used to iden-
tify the structural model comes from variation across location and 
time in taxes and benefits as well as an exploitation of the precise rules 
of the tax and benefit system. Specifically variation in housing costs 
and local taxation provides useful variation in the potential budget 
constraints across individuals in our sample. Of course this requires 
that individuals use this information in the same way as we do in 
constructing their counterfactual budget constraints.

There are a number of key features of the structural model.17 There 
is the budget constraint which reflects tax and benefit interactions 
as well as take-up. There are also the modelling of preferences with 
discrete hours choices. Heterogeneity is allowed by demographic and 
ethnic group as well as a broad set of unobserved heterogeneity. The 
model pays particular attention to fixed costs of work, to the specifica-
tion of stigma/hassle costs and to childcare costs.

The overall stochastic specification is a mixed-multinomial specifi-
cation across discrete choices over ranges of hours. It builds directly on 

Table 12.3. Difference-in-Differences Results

Single women Marginal effect Standard error Sample size

Family resources survey 3.57 0.81 74,959
Labour force survey 3.81 0.33 233,208

Data: Spring 1996 – Spring 2003.

Drop: Summer 1999 – Spring 2000 inclusive; individuals aged over 45.

Outcome: employment, Average impact × 100, employment percentage.

Matching covariates: age, education, region, ethnicity.

Source: Blundell et al. (2006).
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the work of Hoynes (2000) and Keane and Moffitt (1998). Individuals 
are assumed to maximize their utility subject to a budget constraint, 
determined by a fixed hourly wage and the tax and benefit system. 
The utility function is approximated with a second degree polynomial 
expansion in hours of work and net income with unobserved hetero-
geneity. In addition to preference heterogeneity in the marginal rate 
of substitution between work and consumption, the model allows for 
unobserved heterogeneity in program participation “costs”, childcare 
costs and fixed costs of work.

Given the considerable non-convexities in the budget constraint 
generated by the tax and transfer system, individuals are assumed to 
choose from a small subset of hours corresponding to the hours ranges 
0, 1–15, 16–22, 23–29, 30–36 and 37+ respectively. Blundell and Ma-
Curdy (1999) give the arguments for modelling labor supply with a 
discrete choice model: the main advantage is that it easily permits the 
highly non-convex budget constraints created by welfare benefits and 
in-work support. For each choice of hours, there is also an additive sto-
chastic component on the utility of each hours choice  assumed to fol-
low a standard (Type-I) extreme value distribution. This assumption 
is common, see Blundell et al. (2000b) and Keane and Moffitt (1998). 
Van Soest, Das and Gong (2002) discuss some possible interpretations 
of the errors (unobserved alternative-specific utility components, or 
errors in perception of the alternatives’ utilities, for example); their 
main advantage is in providing positive probabilities that are continu-
ous in the parameters.

Empirically, a number of studies have shown that estimating labor 
supply models without unobserved work-related costs is more likely 
to lead to estimates of preferences that are non-convex; conversely, al-
lowing for work-related costs tends to lead to estimates of preferences 
which are convex (see references in Heim and Meyer 2004). Inferring 
parents’ labor supply preferences from observed behavior without con-
sidering childcare is likely to lead to biased conclusions. As WFTC pro-
vides financial support for formal childcare costs for families where all 
adults are working, evaluating the impact of WFTC on labor supply 
requires us to specify the childcare costs of working parents. The model 
allows explicitly for childcare costs, assuming a linear relationship 
between hours of childcare per child and hours of work h. This relation-
ship is allowed to vary with the number and age of children.

Unobserved heterogeneity enters in several places. Through the take-
up or program participation cost, the childcare expenditure costs, and 
the fixed work-related costs. Unobserved heterogeneity also affects 
preferences directly through the linear income and hours terms in the 
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quadratic utility specification. In estimation, the integrals in the log-
likelihood are approximated using simulation methods (see Blundell, 
Brewer and Shephard 2006), integrating out the random preferences 
by drawing a number of times from the distribution, and computing 
the mean pseudo-likelihood across these realizations. The unobserved 
preference heterogeneity terms are assumed independently normally 
distributed, and we approximate the distribution of childcare prices 
with 6 discrete mass points. The estimated parameter values for the 
model are broadly consistent with economic theory. In particular, for 
lone parents 99.0% have positive marginal utility of net income at 
their observed state. Overall elasticities line up quite well too. With 
an average extensive elasticity of .81 (.13) and an intensive elasticity 
of .31 (.09).

The first step in simulating the WFTC policy reform is to estimate 
a choice probability distribution (over the combination of hours 
and program participation) for each individual under a given tax and 
transfer system: we do this by numerically averaging over the unob-
served components in the model. To simulate the impact of a change 
in the tax and benefit system, the same numerical draws are used to 
compute the choice probabilities under both tax and benefit systems, 
and combine these into a matrix of transition probabilities over the 
choices. This gives the (estimated) expected value of the transition 
matrix given the parameter estimates, where the expectation is over 
all random components. Confidence intervals around these expecta-
tions are estimated by the bootstrap.

As noted above one important aspect of the WFTC reform was the 
accompanying increase in out-of-work incomes for families – income 
support. In fact, unlike with similar expansions of the EITC in the US 
there were almost matched increases in the generosity of income sup-
port for families with children. For single parents the WFTC reform 
did unambiguously increase the incentive to work. However, together 
with the interactions with other benefits outlined above, this consid-
erably dampens the underlying incentive to work. For this reason we 
might expect relatively small impact measures.

Two main reforms to the tax and benefit system are simulated. Table 
12.4a presents the effect on labor supply of moving from Family Credit 
to Working Families Tax Credit, holding all other things equal. It turns 
out to be important to disaggregate the simulation results according to 
the age of the youngest child. 

To compute these impact transitions effects requires integrating over 
the unobserved heterogeneity in the structural model. In Table 12.4b 
we present the same transition table but for all reforms directed to 
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lone mothers and introduced during the WFTC reform period. The 
increases in participation are systematically lower compared to when 
WFTC was considered alone, and this is likely to reflect that the con-
temporaneous increases in income support dulled the positive labor 
supply impact of WFTC. This confirms that it is not the elasticities 
that are unusually small for the British case but simply the interac-
tions with other taxes and benefits and the coincidence of off-setting 
reforms to those benefits accessible to lone parents who do not work.

Note that the simulated difference-in-differences parameter from 
the structural evaluation model does not differ significantly from the 
difference-in-differences estimate in Table 12.3. A difference-in-differ-
ences methodology cannot identify the labor market impact of WFTC 
alone because other taxes and benefits changed at the same time as its 
introduction. Comparing the simulated moment for the all reforms 
case with difference-in-differences moment the difference yields a 
p-value of .42. The simulated difference-in-differences parameter from 
the structural evaluation model is precise and does not differ signifi-
cantly from the difference-in-differences estimate. We find similar re-
sults for comparisons with low education groups. So it appears that 

Table 12.4. a) Structural Evaluation Results: WFTC Expansion Alone 
by Age of Youngest Child

All y-child

0 to 2 3 to 4 5 to 10 11 to 18

Change in employment rate: 5.95 3.09 7.56 7.54 4.96
0.74 0.59 0.91 0.85 0.68

Average change in hours: 1.79 0.71 2.09 2.35 1.65
0.2 0.14 0.23 0.34 0.2

Source: Blundell, Brewer and Shephard (2006).

Table 12.4. b) Structural Evaluation Results: All Reforms by Age of 
Youngest Child

All y-child

0 to 2 3 to 4 5 to 10 11 to 18

Change in employment rate: 3.86 0.65 4.53 4.83 4.03
0.84 0.6 0.99 0.94 0.71

Average change in hours: 1.02 0.01 1.15 1.41 1.24
0.23 0.21 0.28 0.28 0.22

Notes: Simulated of FRS data; Standard errors in italics.

Source: Blundell, Brewer and Shephard (2006).



Earned Income Tax Credit Policies: Impact and Optimality

353

Dictionary: NOSD

OUP CORRECTED PROOF – FINAL, 02/24/2016, SPi

the structural model does present a reasonably accurate description of 
responses to the reform. As argued above the small effects of the reform 
are due to interaction of WFTC with other taxes and benefits and the 
rise in family allowances (all reforms) – which are given without a work 
condition, rather than “small” response elasticities.

12.5.2 Is the Design Optimal?

The structural labor supply model provides an appropriate framework 
for considering problems related to the optimality of the tax schedule. 
Using parameter estimates from a structural model of labor supply, 
such as that presented above, the labor supply behavior of individu-
als can be simulated as the parameters of the tax and transfer system 
are varied. With these endogenous and heterogeneous labor supply 
responses allowed for, the structural model provides all the necessary 
information to maximize any well-behaved social welfare function, 
subject to a government budget constraint.

Imagine that we want to redistribute some specific sum to low skilled 
lone parents. We can turn to a Mirrlees optimal tax computation and 
ask given the implied elasticities at extensive and intensive margin 
corresponding to estimated structural model, is the WFTC design 
“optimal” for reasonable social welfare weights? Rather than using 
the Saez (2002) approximation, Blundell, Brewer and Shephard (2006) 
work directly with the structurally estimated preferences and choose 
the optimal allocation by maximizing a welfare function that depends 
on the distribution of tastes and budget constraints.

In this analysis, the social welfare function is given by the sum 
of individual (transformed) utilities, with the utility transformation 
function determining the governments relative preference for the 
equality (or otherwise) of utilities. We set the social welfare transfor-
mation function Γ ( | ) {(exp ) }U Uθ θ θ= −1 1 . When θ is negative, the 
function favours the equality of utilities; when it θ is positive the re-
verse is true. θ = 0 corresponds to the linear case. The government 
then maximizes social welfare choosing a tax schedule.

The tax schedule is such that each individual chooses their hours of 
work to maximize their utility and the government satisfies its bud-
get constraint. Conditioning on demographic characteristics the tax 
schedule will be parameterized by a level of out-of-work income (in-
come support), and the different marginal tax rates. In this analysis 
four marginal tax rates are chosen corresponding to weekly earnings 
over five regions.18 The parameters of the optimal tax schedule will be 
a function of demographic characteristics, the distributions of wages, 
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preference parameters, preference errors, and the social welfare trans-
formation function. Marginal tax rates are restricted to lie between 
−100% and 100%. Given flexible preferences and state specific errors, a 
non-decreasing budget constraint is a restriction, rather than a neces-
sary consequence of the utility maximization process. The problem is 
particularly numerically intensive to solve and a grid in the parameter 
space is constructed to calculate the preferred labor market choice of 
each individual using the estimated structural model. The results of 
these simulations then allow the evaluation of both the government 
budget constraint and social welfare function(s). The government bud-
get constraint is also used to restrict the parameter search space. The 
feasible set therefore contains many pair wise tax schedules that dif-
fer only in the marginal rate applied to the highest level of earnings. 
Blundell, Brewer and Shephard (2006) solve the schedule for parame-
ter values θ = {−.2,0.0,0.2}. Here we simply present those for −.2 which, 
as we will see, accords closest with the implicit weights underlying tax 
credit policy in the UK.

The optimal tax schedule is solved separately for three different 
groups on the basis of the age of youngest child. For each of these 
groups the value of government expenditure is set equal to the actual 
expenditure on this group within our sample. Conditioning upon this 
level of expenditure (which implicitly represents a preference for the 
relative welfare of the different groups) the tax schedule that maxi-
mizes social welfare is calculated.

Some initial results from this analysis are presented in Figure 12.9a 
and 12.9b and show some clear and interesting conclusions. The sched-
ules are drawn over the five ranges of earned income described above. 
In all cases the welfare function has θ = −.2 and therefore displays mild 
inequality aversion. As the age of the youngest child increases there is 
a shift toward relatively more support in-work than out of work. This 
can be interpreted as an increase in the extensive elasticity or a decline 
in the value of time spent at home by the lone parent. A comparison 
of the optimal constraint between a lone parent who has a child aged 
0–4 and one whose child is aged 11–18 is probably most stark. The 
slope at low earned incomes is sharply steeper for the lone parent with 
the older child.

In all cases presented in Figure 12.9a the welfare weights on incomes 
are set with θ = −.2 and the weights decline with income monotoni-
cally. These weights, displayed in Figure 12.9b are computed directly 
from the minimized social welfare function. These weights are rea-
sonable and compare with the type of weights used in the Immervol 
et al. (2007) study. In Blundell, Brewer and Shephard (2006) a variety 
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of θ values are considered. Even with θ = 0 the overall conclusions in 
terms of optimal design remain.

Figure 12.10 derives the optimal constraint for a specific type of lone 
parent, defined by hourly wage, housing costs and childcare costs. 
Against this is plotted the actual WFTC policy with all its interactions 
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with the rest of the tax and benefit system in the UK. Remarkably the 
optimal tax function and the WFTC constraint show a degree of similar-
ity. Suggesting that the WFTC policy for social welfare weights with 
θ = −.2 may well be an optimal design. A consequence of Figure 12.9a is 
that the existing WFTC policy probably does not contain a sufficiently 
strong tax credit for lone parents with older children. Another implica-
tion of this analysis is that the WFTC policy itself, without the simulta-
neous increases in Income Support could only have been optimal with 
much lower weight on redistribution. The comparison with the expan-
sions in generosity of the EITC in the US suggest that, although the EITC 
expansion provided much of the motivation for the WFTC policy in the 
UK, the implicit social welfare weights were much more redistributive 
in the UK than those implicit in US welfare policy toward lone parents.

12.6  Conclusions: Designing a Welfare-to-Work Policy 
 Using Tax Credits

This lecture has drawn on a new line of research that transcends the 
boundaries of labor economics and public finance. The aim has been 
to evaluate the responses to Employment Tax Credit reforms and the 
optimal design of such reforms. Specifically, a comparison of the reforms 
in the UK and the US. To gauge the optimality we need a specific set 
of treatment effect parameters from a structural model of economic 
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responses. But structural models are fragile and I have argued for the 
need to validate them through comparison with experimental and quasi-
experimental evaluations. I have also shown how a structural evalua-
tion model with take-up and unobserved heterogeneity can provide a 
reasonably accurate description of labor supply behavior.

With empirically robust elasticities and knowledge of the full tax 
and benefit system we can easily reconcile EITC and WFTC “puzzle” – the 
smaller impact of the WFTC in the UK in comparison to its apparent 
generosity relative to the EITC policy in the US. We have also shown 
that empirically robust elasticities can easily justify an earned income tax 
credit policy even with social welfare weights that decline monotonically 
with income. This lines up well with the cross-country analysis in Im-
mervol et al. (2007) and Eissa, Kleven and Kreiner (2004). Moreover, the 
UK reform is close to an optimal earned income tax credit policy, provided 
relatively high social welfare weights are placed on families with children.

There are many remaining questions concerning the adequacy of 
the empirical specification and the dimensions over which optimal-
ity is measured. The fact that the structural model has been shown to 
line up well with the quasi-experimental impact provides some com-
fort but what of more dynamic impacts. Cossa, Heckman and Lochner 
(2002) make a strong case for analyzing passive and active human cap-
ital responses as earned income tax credits place potentially important 
disincentives on human capital investment. This is surely deserving 
of further analysis and the broader dynamic benefits of encouraging 
work are often cited as important motivations for the expansion of 
earned income tax credit policies. Nonetheless, the evidence for some 
aspects of these dynamic effects is limited. The recent work by Glad-
den and Taber (2000) and Card and Hyslop (2005) find only small or 
insignificant impacts of work experience on wages.

Another important margin may well be the impact on fertility but 
the evidence for a significant impact of tax credits on fertility seems 
small, see Hoynes (1997a; 1997b). In line with the title of this lecture 
it seems appropriate to leave this last word on fertility to Adam Smith: 

“Poverty, though it no doubt discourages, does not always prevent mar-
riage. It seems even to be favourable to generation. A half-starved Highland 
woman frequently bears more than twenty children, while a pampered 
fine lady is often incapable of bearing any, and is generally exhausted 
by two or three. Barrenness, so frequent among women of fashion, is 
very rare among those of inferior station. Luxury in the fair sex, while it 
inflames perhaps the passion for enjoyment, seems always to weaken, 
and frequently to destroy altogether, the powers of generation.”

Adam Smith (1776).
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13

Employment, Hours of Work and  
the Optimal Taxation of Low-Income 
Families1

Richard Blundell and Andrew Shephard

13.1 Introduction

This paper develops a structural approach to the optimal design of 
low-income support. The analysis concerns the optimal choice of the 
tax rate schedule in a Mirrlees (1971) framework extended to allow 
for unobserved heterogeneity, fixed costs of work, childcare costs and 
the detailed non-convexities of the tax and transfer system. Within 
this framework we consider Pareto improving reforms. We also explore 
the implications for the optimal tax rate schedule under social welfare 
functions with different degrees of inequality aversion.

The tax treatment of lone parents in the UK is used as the empirical 
environment for our analysis.1 As in North America, this group has 
been the subject of a number of tax and benefit reforms, see Blundell 
and Hoynes (2004). These reforms can provide useful variation for as-
sessing the reliability of structural models. In particular, we use the 1999 
Working Families Tax Credit (WFTC) reform in the UK which consid-
erably increased the generosity of in-work benefits/tax credits for lone 
parents, see Brewer (2001). The WFTC program uses hours-contingent 

Bundell, R., Shephard, A. (2012): Employment Hours of Work and the Optimal Taxation of 
Low-Income Families, in: Review of Economic Studies, 79(2): 481–510. © 2012 by permission 
of Oxford University Press. We thank Stuart Adam, Mike Brewer, Roger Gordon, Guy Laroque, 
Ian Preston, Emmanuel Saez, Florian Scheuer, seminar participants at Harvard, MIT, Jerusalem, 
NIESR, SOLE and participants in the Mirrlees Review, the editor and the referees for helpful com-
ments. We are alone responsible for all errors and interpretations.
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payments.2 Eligibility requires parents to be working in a job with at 
least 16 hours of work per week.

Designing low-income support is complicated. How should taxes 
and transfers depend on income when taking into account the labor 
supply responses for this group involving both intensive and extensive 
margin responses? Tagging has been suggested to improve the trade-off 
between equality and efficiency but how large are the potential gains? 
Hours are partially observable and used in practise for low-income sup-
port but how good is this “signal”? Optimal tax theory points to the 
relevant trade-offs but we need solid measurement of these trade-offs 
in order to move from theory to practical policy recommendations on 
how to reform actual tax schedules. The paper bridges the gap by set-
ting up a structural model that is able to address all of these questions.

The microeconometric analysis here is based on an extension of the 
stochastic discrete choice labor supply approach (Hoynes 1996; Keane 
and Moffitt 1998; Blundell et al. 2000b; van Soest, Das and Gong 2002). 
This approach allows us to distinguish between the intensive margin 
of hours of work and the extensive margin where the work decision is 
made. As the empirical literature on labor supply has demonstrated, 
labor supply elasticities for certain groups of working age individuals 
appear to be much larger at the extensive margin, see Blundell and 
Macurdy (1999), for example. As Saez (2002) and Laroque (2005) have 
shown, empirical results on the responsiveness of different types of in-
dividuals at different margins of labor supply have strong implications 
for the design of earnings taxation.

Consistent with the empirical literature on the labor supply of the 
low paid, our structural estimation results show important differences 
in the responsiveness of labor supply at different margins. We use our 
estimated model to identify inefficiencies in the actual tax and transfer 
system and characterize Pareto improving reforms. This analysis points 
to relatively minor improvements in the tax schedule for lone parents. 
When imposing a social welfare function with reasonable social wel-
fare weights, we obtain a reformed non-linear tax schedule with lower 
tax rates over a large range of earnings for many families, and with tax 
credits only optimal for low earners.

We also find that labor supply responses vary according to the age 
of children. We use this variation to quantify the potential welfare 
gains from tagging according to child age. Our results suggest a welfare 
improving role for age-based tagging, with tax credits being found to 
be most important for low-earning families with school age children. 
Our results also point to welfare gains from using hours-contingent 
payments. If the tax authorities are able to choose the lower limit on 
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working hours that trigger eligibility for such families, we present an 
empirical case for using a full-time work rule rather than the main part-
time rule currently in place for parents in the UK. However, the case is 
substantially mitigated when hours cannot be monitored or recorded 
accurately by the tax authorities.

The remainder of the paper proceeds as follows. In the next section 
we develop the analytical framework for optimal design within a sto-
chastic structural labor supply model. In Section 13.3 we outline the 
WFTC reform in the UK and its impact on work incentives. Section 
13.4 details the structural microeconometric model, while in Section 
13.5 we describe the data and model estimates. Section 13.6 uses these 
model estimates to explore what normative conclusions may be de-
rived from a weak Pareto improvement criteria. In Section 13.7 we 
then consider what additional results may be derived by imposing a 
specific social welfare function; we also demonstrate how these vary 
when we allow for tagging by age of children, and when hours of work 
are included in the tax base. Finally, Section 13.8 concludes.

13.2 The Optimal Design Problem

In this section we develop the analytical framework that will be used 
to explore both Pareto improving reforms to the actual tax and transfer 
system, as well as tax reforms that are optimal under some social wel-
fare function.3 In both cases we will allow for two scenarios. In the first 
only earnings and employment are observable by the tax authority, 
in the second we also allow for partial observability of hours of work. 
Hours of work h are chosen from the finite set H = { h 0 , . . .  h J }, with par-
tial observability incorporated by allowing the tax authorities to addi-
tionally observe that hours belong to some closed interval h h h H= Î[ , ]  
with h h h£ £ ≤ h ≤ h h h£ £ . For example, the tax authorities may be able to observe 
whether individuals are working at least  h B  hours per week, but condi-
tional on this, not how many.4

Work decisions by individuals (single mothers) are determined by 
their preferences over consumption c and labor hours h, as well as 
possible childcare requirements, fixed costs of work, and the tax and 
transfer system. Preferences are indexed by observable characteristics 
X, including the number and age of her children, and vectors of un-
observable (to the econometrician) characteristics ϵ and ε. The vector ε 
is independent of both X and ϵ and corresponds to the additive hours 
(or state) specific errors in the utility function; we let U(c, h; X, ϵ, ε) = 
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u(c, h; X, ϵ) +  ε h  represent the utility of a single mother who consumes c 
and works h hours. We will assume that she consumes her net income 
which comprises the product of hours of work h and the gross hourly 
wage w plus non-labor income and transfer payments, less taxes paid, 
childcare expenditure, and fixed costs of work. In what follows we let F 
denote the cumulative distribution function of the state specific errors ε, 
and let G denote the joint cumulative distribution function of X and ϵ. 
We assume that ε is independent of both ϵ and X.

In our empirical analysis individual utilities U(c, h; X, ϵ, ε) will be de-
scribed by a parametric utility function and a parametric distribution 
of unobserved heterogeneity (ϵ, ε). Similarly, a parametric form will be 
assumed for the process determining fixed costs of work and childcare 
expenditure. To maintain focus on the design problem, we delay this 
discussion regarding the econometric modelling until section 4. For 
now it suffices to write consumption c at hours h as c(h; T, X, ϵ)5 where 
T(wh, h, X) represents the tax and transfer system. Non-labor income, 
such as child maintenance payments, enter the tax and transfer sched-
ule T through the set of demographics X, and for notational simplicity 
we abstract from the potential dependence of the tax and transfer sys-
tem on childcare expenditure. Taking T as given, each single mother is 
assumed to choose her hours of work h* ∈ H to maximize her utility. 
That is:

 h U c h T X hh H* max ( ( ; , , ), ; ).,= Îarg ε ε e  (1)

13.2.1 Pareto Improving Reforms

The first stage of our optimal design analysis explores the normative 
conclusions that may be derived from a Pareto improvement criteri-
on. This exercise is closely related to Werning (2007), which character-
ized the set of Pareto efficient tax schedules within the Mirrlees (1971) 
model, and which proposed a simple test for the efficiency of a given 
tax schedule through the lens of that model.

To explore the efficiency of a given tax and transfer system  T e  we first 
calculate the (incentive compatibility) maximized value of  utility un-
der this system for all (X, ϵ, ε). With slight abuse of our above notation, 
we denote these maximized utility levels as U( T e  , X, ϵ, ε). We then con-
sider reforms to  T e  by constructing the composite schedule  T p  =  T e  +  T d . 
While  T e  accurately reflects the full heterogeneity in the actual system 
we will restrict ourselves to reforms where  T d  belongs to a particular 
parametric class.
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The parameters of  T d  are chosen to maximize the revenue of the 
government R( T d ):

 R T T wh h X T wh h X dF dG Xd e dx
( ) ( *, *; ) ( *, *; ) ( ) ( , )

,
= +[ ]òò e

e
ε

ε
 (2)

subject to the requirement that each individual is at least as well off as 
the actual tax and transfer system  T e :

 U T T X U T X Xe d e( , , ) ( , , ) ( , ),, , ,+ ³ "ε ε εe e e  (3)

and where U( T e  +  T d , X, ϵ, ε) denotes maximized utility under the re-
formed system. If revenue is not maximized under  T e  then it cannot 
be Pareto efficient, since it would be possible to reform the system 
in a direction which, by raising revenue, allows the welfare of some 
individuals to be improved without harming others. Note that Pareto 
improvements in this setting require reductions in tax schedules.

13.2.2 Social Welfare Improving Reforms

The second stage of our policy analysis maintains the same positive 
aspects as described above, but introduces an alternative normative 
framework. It concerns the choice of a tax schedule T in which the 
government is allocating a fixed amount of revenue R to a specific 
demographic group in a way which will maximize the social welfare 
for this group. Such a schedule balances redistributive objectives with 
efficiency considerations. Redistributive preferences are represented 
through the social welfare function W, defined as the sum of trans-
formed individual utilities:

 W T Y c h T X h X dF dG X
X

( ) ( ( *; , , ), *; , ) ( ) ( , ),
,

= òò ε ε ε
ε

e e
e

 (4)

where for a given cardinal representation of U, the utility transforma-
tion function Υ determines the governments relative preference for the 
equality of utilities. This maximization is subject to the incentive com-
patibility constraint which states that lone mothers choose their hours 
of work optimally given T (as in Equation 1) and the government 
resource constraint:

 T wh h X dF dG X T R
X

( *, *; ) ( ) ( , ) ( ).
,

e
e

ε
ε òò ³ º -  (5)

As in our exploration of Pareto improving reforms, we will restrict 
T to belong to a particular parametric class of tax functions. This is 
discussed in Section 13.7 when we empirically examine the optimal 
design of the UK tax and transfer schedule.
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13.3 Tax Credit Reform and Low-Income Support

The increasing reliance on tax credit policies during the 1980s and 
1990s, especially in the UK and the US, reflected the secular decline 
in the relative wages of low-skilled workers with low labor market at-
tachment together with the growth in single-parent households (see 
Blundell 2002, and references therein). The specific policy context for 
this paper is the Working Families Tax Credit (WFTC) reform which 
took place in the UK at the end of 1999. A novel feature of the British 
tax credit system is that it makes use of minimum hours conditions in 
addition to an employment condition. Specifically, WFTC eligibility 
required a working parent to record at least 16 hours of work per week. 
Moreover, there was a further hours contingent bonus for working 30 
hours or more.

As in the US, the UK has a long history of in-work benefits, starting 
with the introduction of Family Income Supplement (FIS) in 1971. In 
1988 FIS became Family Credit (FC), and in October 1999 this was re-
placed by Working Families Tax Credit. While these programs have 
maintained a similar structure, the reforms have been associated with 
notable increases in their generosity. As described above, an important 
feature of British programs of in-work support since their inception – 
and in contrast with programs such as the US Earned Income Tax Cred-
it – is that awards depend not only on earned and unearned income 
and family characteristics, but also on a minimum weekly hours of 
work requirement. Originally set at 24 hours per week, this was re-
duced to 16 hours per week in April 1992, where it has stayed since (an 
additional but smaller credit at 30 hours was introduced in 1995). The 
impact of this reform to FC on single parents’ labor supply is ambigu-
ous: those working more than 16 hours a week had an incentive to 
reduce their weekly hours to (no less than) 16, while those previously 
working fewer than 16 hours had an incentive to increase their labor 
supply to (at least) the new cut-off. Figure 13.1 shows that the pattern 
of observed hours of work over this period strongly reflects these in-
centives. Single women without children were ineligible.

The tax design problem we discuss here draws directly on some of 
the key features of the WFTC. Indeed, we assess the reliability of our 
structural labor supply model by its ability to explain behavior before 
and after the WFTC reform. The WFTC reform increased the attrac-
tiveness of working 16 or more hours a week compared to working 
fewer hours, and the largest potential beneficiaries of WFTC were those 
families who were just at the end of the FC benefit withdrawal taper. 
Conditional on working 16 or more hours, the theoretical impact of 
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WFTC is as follows: (i) people receiving the maximum FC award face 
an income effect reducing labor supply, but not below 16 hours a week; 
(ii) people working more than 16 hours and not on maximum FC will 
face an income effect away from work (but not below 16 hours a week), 
and a substitution effect towards work; (iii) people working more than 
16 hours and earning too much to be entitled to FC but not WFTC 
will face income and substitution effects away from work if they claim 
WFTC (see Blundell and Hoynes 2004). The main parameters of FC 
and WFTC are presented in the Supplementary Material for this paper 
(Blundell and Shephard 2012).
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Figure 13.1. Female Hours of Work by Survey Year

Notes: Figure shows the distribution of usual hours of work for women by year and 
presence of children. Sample is restricted to women aged 18–45. Calculated using UK 
Labour Force Survey data (for 1991) and UK Quarterly Labour Force Survey data (1995 
and 2002). Horizontal axes measure weekly hours of work; the vertical line indicates the 
minimum-hours eligibility.
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When analyzing low-income support we take an integrated view 
of the tax system. This is because tax credit awards in the UK are 
counted as income when calculating entitlements to other bene-
fits, such as Housing Benefit and Council Tax Benefit. Families in 
receipt of such benefits would gain less from the WFTC reform than 
otherwise equivalent families not receiving these benefits; Figure 
13.2 illustrates how the various policies impact on the budget con-
straint for a low wage lone parent. Moreover, there were other im-
portant changes to the tax system affecting families with children 
that coincided with the expansion of tax credits, and which make 
the potential labor supply responses considerably more complex. In 
particular, there were increases in the generosity of Child Benefit (a 
cash benefit available to all families with children regardless of in-
come), as well as notable increases in the child additions in Income 
Support (a welfare benefit for low-income families working less than 
16 hours a week).6
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Figure 13.2. Tax and Transfer System Interactions

Note: Figure shows interaction of tax and transfer system under April 2002 system for a 
lone parent with a single child aged 5, average band C council tax, £40 per week housing 
costs, £6 gross hourly wage rate, and no childcare costs. All incomes expressed in April 
2002 prices. Calculated using FORTAX.
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13.4 A Structural Labor Supply Model

The labor supply specification develops from earlier studies of struc-
tural labor supply that use discrete choice techniques and incorporate 
non-participation in transfer programs, specifically Hoynes (1996) and 
Keane and Moffitt (1998). Our aim is to construct a credible model 
of labor supply behavior that adequately allows for individual hetero-
geneity in preferences and can well describe observed labor market 
outcomes. As initially discussed in section 2, lone mothers have pref-
erences defined over consumption c and hours of work h. Hours of 
work h are chosen from some finite set H, which in our main empirical 
results will correspond to the discrete weekly hours points H = {0, 10, 
19, 26, 33, 40}. These hours points correspond to the empirical hours 
ranges 0, 1–15, 16–22, 23–29, 30–36 and 37+ respectively. In the sup-
plementary material we discuss the sensitivity of our results to a finer 
discretisation of weekly hours; our main results appear robust to this.

13.4.1 Preference Specification

We augment the framework presented in section 2 to allow the take-up 
of tax credits to have a direct impact on preferences through the pres-
ence of some stigma or hassle cost, and we use P (equal to one if tax 
credits are received, zero otherwise) to denote the endogenous take-up 
(program participation) decision. The utility function is now given by:

U c h P X u c h P X h( , , ; , ) ( , , ; , ) ,,ε e e= +

with these preferences allowed to vary with observable demographic char-
acteristics X, and vectors of unobservable (to the econometrician) charac-
teristics ϵ and ε. The state specific errors ε that are attached to each discrete 
hours point are assumed to follow a Type-I extreme value distribution.

All the estimation and simulation results presented here assume 
preferences of the form:
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(6)

where H = 168 denotes the total weekly time endowment, and 
where the set of functions  α y (X, ϵ),  α l (X) and η(X, ϵ) capture observed 
and unobserved preference heterogeneity. The function η(X, ϵ) is 
included to reflect the possible disutility associated with claiming in-
work tax credits (P = 1), and its presence allows us to rationalize less 
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then complete take-up of tax credits. In each case we allow observed 
and unobserved heterogeneity to influence the preference shifter 
functions through appropriate index restrictions. We parameterize 
these as:

log ( , )

log ( )

( , ) .

a b
a b
h bh h h

y y y

l l l

yX X

X X

X X

ε ε

ε ε

= ¢ +
= ¢

= ¢ +

The sets of included demographics are described in Section 13.5.2.

13.4.2 Budget Constraint, Fixed Costs of Work and Childcare Costs

Individuals face a budget constraint, determined by a fixed gross hour-
ly wage rate (generated by a log-linear relationship of the form logw =  
X' w  β w  +  ϵ w ) and the tax and transfer system T(wh, h, P; X). Non-labor 
income, such as child maintenance payments, enter the budget con-
straint through the dependence of the tax and transfer schedule T on 
demographic characteristics X.

We arrive at our measure of consumption c by subtracting both 
childcare expenditure and fixed work related costs from net income, 
wh − T(wh, h, P; X).7 Both of these processes are described in detail 
below. Essentially, the choice of work hours will affect consumption 
through three main channels: firstly, through its direct effect on labor 
market earnings and its interactions with the tax and transfer system; 
secondly, through fixed working costs which are payable only if hours 
of work are strictly positive; thirdly, since working mothers may be 
required to purchase childcare for their children which varies with ma-
ternal hours of employment.

13.4.2.1 FIXED COSTS OF WORK

Fixed work-related costs (as in Cogan 1981) help provide a potentially 
important wedge that separates the intensive and extensive margin. 
They reflect the actual and psychological costs that an individual has 
to pay to get to work. We model these work-related costs  α f  (h; X) as a 
fixed, one-off, weekly cost subtracted from net income at positive val-
ues of working time. We parameterize fixed costs as:

a bf f fh X h X( ; ) ( )= > ´ ¢1 0

where 1(·) is the indicator function.

13.4.2.2 CHILDCARE EXPENDITURE

Given the rather limited information that our data contains on the 
types of childcare use, we take a similarly limited approach to 
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modelling, whereby hours of childcare use  h c  is essentially viewed 
as a constraint: working mothers are required to purchase a min-
imum level of childcare  h c  ≥  α c (h, X, ϵ) which varies stochastically 
with hours of work and demographic characteristics. Since we ob-
serve a mass of working mothers across the hours of work distri-
bution who do not use any childcare, a linear relationship (as in 
Blundell et al. 2000b) is unlikely to be appropriate. Instead, we as-
sume the presence of some underlying latent variable that governs 
both the selection mechanism and the value of required childcare 
itself. More specifically, we assume that the total childcare hours 
constraint is given by:

 a g bb gc c cc c c ch X h hh( , , ) ( ) ( ) ( ).ε ε ε= > ´ ´ + +> - -1 0 1  (7)

In our empirical application we will allow all the parameters of this 
relationship to vary with the set of observable characteristics  X c . Total 
weekly childcare expenditure is then given by  p c  h c  with  p c  denoting the 
hourly price of childcare. Empirically, we observe a large amount of 
dispersion in childcare prices, with this distribution varying systemati-
cally with the age composition of children. This is modelled by assum-
ing that  p c  follows some distribution  p c   ∼  F c  (·;  X c ) which again varies 
with demographic characteristics.

13.4.3 Optimal Individual Behavior

The relationships described above allow us to write consumption at a 
given hours of work and program participation combination (h, P) as:

 c h P T X wh T wh h P X p h X

h X
c c f( , ; , , ) ( , , ; ) ( , , )

( ; )

ε ε= - - -a a  (8)

which may then be substituted into the utility function in equation 
(6). Each single mother is assumed to jointly choose her hours of work 
and program participation decision to maximize her utility. Note that 
individuals may only be eligible to receive tax credits for some hours 
choices, and we use E(h; X, ϵ) to denote such eligibility (equal to one 
if eligible, zero otherwise). For given hours of work h eligible mothers 
will elect to receive tax credits if the utility gain from the associated 
higher consumption level exceeds the utility cost of claiming in-work 
tax credits. More formally, the optimal program participation decision 
P*(h) will be given by:

P*(h) = 1 if E(h; X, ϵ) = 1 and u(c(h, P = 1; T, X, ϵ), h, P = 1; X, ϵ)
≥ u(c(h, P = 0; T, X, ϵ), h, P = 0; X, ϵ)
P*(h) = 0 otherwise.
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It then follows that the optimal (incentive compatible) choice of 
individual work hours h* ∈ H solves:

 max h∈H U(c(h, P*(h); T, X, ϵ), h, P*(h); X, ϵ, ε).

13.5 Data and Estimation

13.5.1 Data

We use six repeated cross-sections from the Family Resources Survey 
(FRS), from the financial year 1997/8 through to 2002/3, which cov-
ers the introduction and subsequent expansion of WFTC. The FRS is 
a cross-section household-based survey drawn from postcode records 
across Great Britain: around 30,000 families with and without children 
each year are asked detailed questions about earnings, other forms of 
income and receipt of state benefits.

Our sample is restricted to lone mothers who are aged between 18 
and 45 at the interview date, not residing in a multiple tax unit house-
hold, and not in receipt of any disability related benefits. Dropping 
families with missing observations of crucial variables, and those ob-
served during the WFTC phase-in period of October 1999 to March 
2000 inclusive, restricts our estimation sample to 7,090 lone mothers.

13.5.2 Estimation

The full model (preferences, wages, and childcare) is estimated simulta-
neously by maximum likelihood; the likelihood function is presented 
in Appendix A. This simultaneous estimation procedure contrasts with 
labor supply studies in the UK that have used discrete choice techniques. 
Perhaps largely owing to the complexity of the UK transfer system, these 
existing studies (such as Blundell et al. 2000b) typically pre-estimate 
wages which allows net incomes to be computed prior to the main pref-
erence estimation. In addition to the usual efficiency arguments, the 
simultaneous estimation here imposes internal coherency with regards 
to the various selection mechanisms. We incorporate highly detailed 
representations of the tax and transfer system using FORTAX (Shephard 
2009). The budget constraint varies with individual circumstances, and 
reflects the complex interactions between the many components of the 
tax and transfer system. To facilitate the estimation procedure, the 
actual tax and transfer schedules are modified slightly to ensure that 
there are no discontinuities in net income as either the gross wage or 
childcare expenditure vary for given hours of work. We do not attempt 
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to describe the full UK system here, but the interested reader may con-
sult Adam and Browne (2006) and O’Dea, Phillips and Vink (2007) for 
recent surveys; see Shephard (2009) for a discussion of the implementa-
tion of the UK system in FORTAX.

The set of demographics characteristics contained in both  X y  and  X l  , 
and therefore affecting the marginal rate of substitution between con-
sumption and leisure, are age, education (a zero-one dummy equal to 
one if the individual had completed compulsory schooling), number 
of children, and a series of dummies for age-of-youngest child (0–4, 
5–10, and with 11–18 as the omitted category). Age and education also 
affect the cost of accessing tax credits through  X η , as does ethnicity and 
the currently operating tax credit program. We model this by includ-
ing a zero-one dummy for the entire WFTC period, together with an 
additional variable to capture possible first year introductory effects. 
The wage equation regressors  X w  comprise the age that education was 
completed, a polynomial in age, ethnicity, region, and a series of time 
dummies. Age, education, number of children, age-of-youngest child, 
ethnicity, and region, are all contained in  X f  and so affect the fixed 
costs of work.

For the purpose of modelling childcare, we define six groups by 
the age of youngest child (0–4, 5–10, and 11–18) and by the number 
of children (1 and 2 or more). The stochastic relationship determin-
ing hours of required childcare  α c (h, X, ϵ) varies within each of these 
groups, as does the childcare price distribution  F c (·;  X c ). Using data 
from the entire sample period, the childcare price distribution is dis-
cretized into either four price points (if the youngest child is aged 0–4 
or 5–10) or 2 points (if the youngest child is aged 11-18). In each case, 
the zero price point is included. The positive price points pc are fixed 
prior to estimation and correspond to the mid-points in equally sized 
groups amongst those using paid childcare (these values are present-
ed in the supplementary material). The probability that lone mothers 
face each of these discrete price points is estimated together with the 
full model.

We impose concavity on the utility function by restricting the power 
terms  θ l   and  θ y  to be between 0 and 1. The unobserved wage compo-
nent  ϵ w  and the random preference heterogeneity terms ( ϵ y ,  ϵ η ,  ϵ c ) are 
assumed to be normally distributed. Given the difficulty in identify-
ing flexible correlation structures from observed outcomes (see Keane 
1992), we allow  ϵ y  to be correlated with  ϵ w , but otherwise assume that 
the errors are independent. The integrals over ϵ in the log-likelihood 
function are approximated using Gaussian quadrature with 11 nodes 
in each integration dimension. See Appendix A for further details.
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13.5.3 Specification and Structural Parameter Estimates

The estimates of the parameters of our structural model are present-
ed in the supplementary material. The results show that the age of 
the youngest child has a significant impact on the estimated fixed 
costs of work  α f  ; fixed work related costs are higher by around £16 per 
week if the youngest child is of pre-school age. The presence of young 
children also has a significant effect on the linear preference terms  αy  
(negatively) and  α l  (positively). Parents with more children are also 
estimated to have a higher valuation for leisure, as well as higher fixed 
costs of work.

Lone mothers who are older are estimated to have a lower preference 
for both consumption and leisure, but higher costs of claiming in-work 
support. Meanwhile, the main impact of education comes through the 
preference for leisure  α l ; mothers who have completed compulsory 
schooling have a lower preference for leisure. Ethnicity enters the 
model through both fixed costs of work and program participation 
costs η; we find that program participation costs are significantly higher 
for non-white lone mothers. These costs are found to fall significantly 
following the introduction of WFTC, although the reduction in the 
first year is small (as captured by the inclusion of a first year zero-one 
dummy variable). In contrast to many theoretical optimal tax studies 
which assume that preferences are quasi-linear in consumption, our 
estimate of  θ y  places significant curvature on consumption. The esti-
mate of  θ l  is equal to the upper bound imposed so that estimated pref-
erences are linear in leisure.

Both the intercept  γ c  and slope coefficient  β c  in the childcare equa-
tion are typically lower for those with older children. This reflects the 
fact that mothers with older children use childcare less, and that the 
total childcare required varies less with maternal hours of work. To 
rationalize the observed distributions, we also require a larger standard 
deviation  σ c  for those with older children. As noted in section 5.2, the 
price distribution of childcare for each group was discretized in such a 
way that amongst those mothers using paid childcare, there are equal 
numbers in each discrete price group. Our estimates attach greater 
probability on the relatively high childcare prices (and less on zero 
price) than in our raw data. Individuals who do not work are therefore 
more likely to face relatively expensive childcare were they to work.

The hourly log-wage equation includes the age at which full-time 
education was completed (which enters positively), and both age and 
age squared (potential wages are increasing in age, but at a diminish-
ing rate). Lone others who reside in the Greater London area have 
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 significantly higher wages, and the inclusion of time dummies track 
the general increase in real wages over time. There is considerable dis-
persion in the unobserved component of log-wages.

The within sample fit of the model is presented in Tables 13.1 and 
13.2. The estimated model matches the observed employment states 
and the take-up rate over the entire sample period very well (see the 
first two columns of Table 13.1). We slightly under predict the number 
of lone mothers working 19 hours per week, and slightly over predict 
the number working either 26 or 33 hours per week, but the difference 
is not quantitatively large. Similarly, we obtain a very good fit by age of 
youngest child. The fit to the employment rate is encouraging, and the 
difference between predicted and empirical hours frequencies never 
differs by more than around three percentage points and is typically 
smaller. Furthermore, despite the relatively simple stochastic specifi-
cation for childcare, our model performs reasonably well in matching 
both the use of childcare by maternal employment hours (both overall 
and by age of youngest child), and conditional hours of childcare. Full 
results are presented in the supplementary material.

Table 13.1. Predicted and Empirical Frequencies by Age of Youngest Child

All 0–4 5–10 11–18

Predicted Empirical Predicted Empirical Predicted Empirical Predicted Empirical

0 hour 0.549 0.550 0.704 0.708 0.490 0.489 0.319 0.320
(0.005) (0.006) (0.007) (0.008) (0.009) (0.010) (0.012) (0.013)

10 hours 0.078 0.068 0.063 0.049 0.090 0.083 0.086 0.081
(0.003) (0.003) (0.004) (0.004) (0.004) (0.005) (0.006) (0.007)

19 hours 0.1D5 0.134 0.089 0.108 0.117 0.156 0.117 0.147
(0.002) (0.004) (0.003) (0.006) (0.003) (0.007) (0.004) (0.010)

26 hours 0.079 0.057 0.054 0.035 0.090 0.068 0.112 0.082
(0.002) (0.003) (0.002) (0.003) (0.002) (0.005) (0.003) (0.007)

33 hours 0.087 0.077 0.048 0.042 0.099 0.086 0.152 0.136
(0.002) (0.003) (0.002) (0.004) (0.003) (0.005) (0.004) (0.009)

40 hours 0.103 0.115 0.044 0.058 0.114 0.120 0.214 0.234
(0.003) (0.004) (0.003) (0.004) (0.005) (0.006) (0.010) (0.012)

Take-up 
rate

0.769 
(0.010)

0.764 
(0.009)

0.840 
(0.010)

0.788 
(0.017)

0.768 
(0.011)

0.781 
(0.013)

0.702 
(0.016)

0.715 
(0.018)

Notes: Empirical frequencies calculated using FRS data with sample selection as detailed in Section 5.1. The 
discrete points 0, 10, 19, 26, 33 and 40 correspond to the hours ranges 0, 1–15, 16–22, 23–29, 30–36 and 37+ 
respectively. Empirical take-up rates calculated using reported receipt of FC/WFTC with entitlement simulated 
using FORTAX. Predicted frequencies are calculated using FRS data and the maximum likelihood estimates 
(presented in the Supplementary Material). Standard errors are in parentheses, and calculated for the predicted 
frequencies by sampling 500 times from the distribution of parameter estimates and conditional on the sample 
distribution of observables.
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The fit of the model over time is presented in Table 13.2. Fitting the 
model over time is more challenging given that time enters our specifi-
cation in a very limited manner through the wage equation and via the 
change in the stigma costs of accessing the tax credit. Despite this we 
are able to replicate the 9 percentage point increase in employment be-
tween 1997/98 and 2002/03 reasonably well with our model, although 
we do slightly underpredict the growth in part-time employment over 
this period.

To understand what our parameter estimates mean for labor supply 
behavior we simulate labor supply elasticities under the actual 2002 
tax systems across a range of household types. All elasticities are calcu-
lated by simulating a 1% increase in consumption at all positive hours 
points. The results of this exercise are presented in Table 13.3. Across 

Table 13.2. Predicted and Empirical Frequencies: 1997–2002

1997 2002

Predicted Empirical Predicted Empirical

0 hour 0.595 0.600 0.493 0.507
(0.007) (0.014) (0.007) (0.013)

10 hours 0.079 0.080 0.079 0.062
(0.003) (0.008) (0.003) (0.006)

19 hours 0.098 0.110 0.116 0.155
(0.003) (0.009) (0.003) (0.010)

26 hours 0.069 0.043 0.090 0.063
(0.002) (0.006) (0.002) (0.007)

33 hours 0.072 0.063 0.104 0.093
(0.002) (0.007) (0.002) (0.008)

40 hours 0.086 0.104 0.119 0.120
(0.004) (0.009) (0.003) (0.009)

Take-up rate 0.736 0.684 0.808 0.838
(0.013) (0.029) (0.014) (0.016)

Notes: See notes accompanying Table 13.1.

Table 13.3. Simulated Elasticities

All 0–4 5–10 11–18

Uncomp. Comp. Uncomp. Comp. Uncomp. Comp. Uncomp. Comp.

Participation 0.770 0.770 0.663 0.663 0.897 0.897 0.745 0.745
Intensive 0.042 0.123 0.032 0.094 0.043 0.128 0.047 0.136
Total hours 1.534 1.616 2.253 2.317 1.590 1.676 1.007 1.097

Notes: All elasticities simulated under actual 2002 tax systems with complete take-up of WFTC. Elas-
ticities are calculated by increasing consumption by 1% at all positive hours choices. Participation 
elasticities measure the percentage point increase in the employment rate; intensive elasticities measure 
the percentage increase in hours of work amongst workers in the base system; total hours elasticities 
measure the percentage increase in total hours.



Dictionary: NOSD

Employment, Hours of Work and the Optimal Taxation of Low-Income

374

OUP CORRECTED PROOF – FINAL, 23/02/16, SPi

our sample of single mothers, we obtain an overall participation elas-
ticity of 0.77, with our estimates implying a lower participation elastic-
ity for single mothers whose youngest child is under 4 (an elasticity of 
0.66), while they are significantly higher for mothers with school aged 
children (0.90 if youngest child is aged 5–10; 0.75 if the youngest child 
is aged 11–18). Intensive elasticities, which here measure the responsive-
ness of hours worked amongst employed single mothers to changes 
in in-work consumption, are small and are also increasing for parents 
with older children. Since mothers with older children also work more 
hours on average (see Table 13.1), these intensive elasticities also re-
flect larger increases in absolute hours for these groups. Compensated 
intensive elasticities are slightly higher. Finally, the total hours elas-
ticities reported in the table combine these intensive and extensive 
responses.8 Here, the lower employment rates for single mothers with 
younger children produces somewhat higher total hours elasticities for 
these groups.9

13.5.4 Simulating the WFTC Reform

Before we proceed to consider optimal design problems using our 
structural model, we first provide an evaluation of the impact of the 
WFTC reform described in section 3 on single mothers. This exercise 
considers the impact of replacing the actual 2002 tax systems with the 
April 1997 tax system on the 2002 population. This exercise is slightly 
different to simply examining the change in predicted states over this 
time period as it removes the influence of changing demographic char-
acteristics.

The full results of this policy reform simulation are presented in 
the supplementary material. Overall we predict that employment in-
creased by 5 percentage points as a result of these reforms, with the 
increase due to movements into both part-time and full-time employ-
ment. Comparing with Table 13.2 we find the reform explains over a 
half of the rise in employment over this period. The predicted increase 
in take-up of tax credits is also substantial, with this increase driven 
both by the changing entitlement and the estimated reduction in pro-
gram participation costs.

13.6 Pareto Improving Reforms

In this section we use our structural model to examine the efficiency 
of the actual 2002 tax and transfer system  T e  for single mothers with 
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one child (and with complete take-up of tax credits). We will first re-
strict ourselves to reforms where the change in the tax schedule  T d  
is a function only of earnings wh; later we will also allow it to be a 
function of partially observed hours of work. To identify the regions 
where Pareto improvements are attainable we specify  T d  as a flexible 
piecewise linear function of earnings. This schedule is characterized by 
a uniform change in out-of-work income, together with 21 different 
marginal tax rates. These marginal tax rates, which are restricted to lie 
between –100% and 100%, apply to weekly earnings from £0 to £500 
in increments of £25, and then all weekly earnings above £500.

As described in Section 13.2.1 we search for the parameters of this 
schedule which maximize the revenue of the government, subject to 
the requirement that each individual is at least as well off as under the 
actual tax and transfer systems  T e . That is, we require that U( T e  +  T d  , X, 
ϵ, ε) ≥ U(T, X, ϵ, ε) for all (X, ϵ, ε). Recall that Pareto improvements in 
this setting require reductions in tax schedules.

13.6.1 Efficiency Implications for the Tax Schedule

The results of this exercise are presented in column 2 of Table 13.4. 
Reductions in the tax schedule are found for weekly earnings between 
225 and 400 pounds per week. This is precisely the range where the 
density of earnings is falling most quickly (see column 1 of the same 
table). As Werning (2007) notes, reductions in the tax schedule at a 
point will cause some individuals to reduce their labor supply, and 
others to increase it. While tax revenue is always lost from the former 
group, it can be increased for the latter. If the earnings density is fall-
ing sufficiently quickly, then the number of individuals who increase 
their labor supply will be large relative to the number who decrease it, 
making an increase in tax revenue more likely.

The table also quantifies the inefficiency under the existing system 
by comparing the actual and maximized revenue levels from this ex-
ercise. The same metric was proposed by Werning (2007) but was not 
quantitatively explored. As a result of this reform, we find that the gov-
ernment expenditure on single mothers is reduced by around 0.1%. 
Thus, the increase in tax revenue that this particular reform delivers is 
clearly very small and suggests that the actual system is close to being 
efficient. Of course, this metric does not quantify any gains that accrue 
to single mothers as a result of the reductions in the tax schedules that 
they face.

Before we explore incorporating partial hours observability into  T d  
we first consider a somewhat more relaxed criterion where we integrate 
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over some dimensions of the unobserved heterogeneity and require 
that individuals are made no worse off for all (X,  ϵ w ). The set of inequal-
ity constraints (Equation 3) are then replaced by:

U T T X dF dG X

U T X dF dG X

e d

e

w w
w

( , , ) ( ) ( , )

( , , ) ( ) (
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for all (X,  ϵ w ). This may be viewed as an appropriate criterion if we 
think of welfare conditional on characteristics X and idiosyncratic pro-
ductive capacity  ϵ w . Note that this relaxed criterion does not necessar-
ily require reductions in the tax schedule everywhere. The results are 
shown in column 4 of Table 13.4, and are extremely similar to those 
obtained in our initial exercise.

Table 13.4. Pareto Improving Changes to the Tax Schedule

Weekly earnings Base density Conditional on (X, ϵ, ε) Conditional on (X, ϵw)

No hours rule Hours rule No hours rule Hours rule

0–25 0.005 0.000 0.000 0.000 0.205
25–50 0.041 0.000 0.000 0.000 −0.297
50–75 0.046 0.000 0.000 0.000 0.243
75–100 0.044 0.000 0.000 0.000 0.194
100–125 0.054 0.000 0.000 0.000 −0.119
125–150 0.048 0.000 0.000 0.000 0.025
150–175 0.049 0.000 0.000 0.000 0.192
175–200 0.042 0.000 0.000 0.000 −0.231
200–225 0.034 0.000 0.000 0.000 −0.075
225–250 0.032 −0.076 −0.076 −0.083 0.167
250–275 0.021 0.076 0.076 0.088 −0.048
275–300 0.020 −0.434 −0.434 −0.456 −0.092
300–325 0.016 0.064 0.064 0.074 −0.107
325–350 0.018 −0.073 −0.073 −0.052 0.072
350–375 0.010 0.273 0.273 0.167 0.074
375–400 0.008 0.170 0.170 0.253 0.193
400–425 0.008 0.000 0.000 0.059 0.224
425–450 0.007 0.000 0.000 0.026 0.107
450–475 0.007 0.000 0.000 −0.030 −0.354
475–500 0.006 0.000 0.000 −0.038 0.178
500+ 0.027 0.000 0.000 −0.001 −0.001
Out-of-work income 0.000 0.000 0.000 0.269
Bonus at 16 hours — 0.000 — −1.370
Bonus at 30 hours — 0.000 — 18.616
Change in expenditure −0.090% −0.090% −0.095% −0.692%

Notes: Table presents changes to the structure of marginal tax rates, out-of-work income, and hours contingent 
payments that yield Pareto improvements conditional on (X, ϵ, ε) and (X, ϵw) respectively. The base system refers 
to the actual 2002 tax and transfer system with complete take-up of tax credits. All incomes are in pounds per 
week and are expressed in April 2002 prices.
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13.6.2 Incorporating Hours Information

We now consider the use of hours information to improve efficiency. 
The hours rules in  T d  are restricted to operate at the same location as 
under the actual system  T e  (that is, further payments are received if 
working at the discrete points corresponding to more than 16 and more 
than 30 hours per week). Note that if we condition on all the observed 
and unobserved heterogeneity, then Pareto improvements do not per-
mit any reductions in these hours contingent payments since it would 
make individuals with a particularly high attachment to a given hours 
state worse off. This severely limits the potential for reforms to the hours 
rules to yield Pareto improvements. Indeed, the revenue maximizing 
tax schedules (column 3) does not alter the hours bonuses, with the 
reformed schedule the same as reported in column 2 of the same table.

Unsurprisingly, the more relaxed criterion produces quite different 
results as we are integrating over the unobserved heterogeneity ε that 
is responsible for this hours attachment. The results from this exercise 
(see column 5) point to a small increase in out-of-work income, to-
gether with a reduction in the size of the part-time hours bonus and a 
large increase in the full-time hours bonus. There are also pronounced 
changes to marginal tax rates over the entire distribution of labor earn-
ings. This reform produces larger reductions in government expendi-
ture relative to when we did not adjust the size of the hours bonuses 
(around 1%). The requirement that no individual is made worse off 
following a tax reform is a demanding criterion, particularly in the 
presence of preference heterogeneity. In the supplementary material 
we quantify the extent to which imposing this requirement may re-
strict the potential for the type of social welfare improving reforms 
that we consider in the following section.

13.7 Optimal Design of the Tax and Transfer Schedule

In this section we consider the normative implications when we adopt 
a social welfare function with a set of subjective social welfare weights. 
The analysis here shows the key importance of the differences in labor 
supply responses at the extensive and intensive margin. We also ex-
amine the welfare cost from moving to an administratively simpler 
linear tax system. The variation in response elasticities noted in our 
discussion of the estimated model above points to potential gains from 
allowing the optimal schedule to vary with children’s age. We investi-
gate such a design.
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Given the use of a minimum hours condition for eligibility in the 
British tax credit system, we also consider the design in the case of a 
minimum hours rule. We show that if hours of work are partially (but 
otherwise accurately) observable, then there can be welfare gains from 
introducing an hours rule for lone mothers. However, accurately ob-
serving hours of work is crucial for this result. Our results suggest that 
if hours of work are subject to random measurement error or direct 
misreporting then the welfare gains that can be realized may be much 
reduced. Our analysis here therefore supports the informal discussion 
regarding the inclusion of hours in the tax base in Banks and Diamond 
(2010). Before detailing these results, we first turn to the choice of 
social welfare transformation and the parameterization of the tax and 
transfer schedule.

13.7.1 Optimal Tax Specification

To implement the optimal design analysis described in Section 13.2.2 
we approximate the underlying non-parametric optimal schedule by a 
piecewise linear tax schedule as in Section 13.6. Here the tax schedule 
will be characterized by a level of out-of-work income (income support), 
and nine different marginal tax rates.10 We do not tax any non-labor 
sources of income, and do not allow childcare usage to interact with tax 
and transfer schedule unless explicitly stated. When we later allow for 
partial observability of hours, we introduce additional payments that 
are received only if the individual fulfills the relevant hours criteria.

In all of these illustrations we continue to condition upon the pres-
ence of a single child, and set the value of government expenditure 
equal to the predicted expenditure on this group within our sample. 
Conditioning upon this expenditure we numerically solve for the tax 
and transfer schedule that maximizes social welfare. Throughout this 
section we adopt the following utility transformation in the social wel-
fare function:

 
Y U

U
( ; )

(exp )
q

q

q

=
-1  (9)

which controls the preference for equality by the parameter θ and also 
permits negative utilities which is important in our analysis given that 
the state specific errors ε can span the entire real line. When θ is negative, 
the function in equation (9) favors the equality of utilities; when θ is 
positive the reverse is true. By L’Hôpital’s rule θ = 0 corresponds to the 
linear case. Note that −θ = −Υ″(U; θ)/Υ′(U; θ) so that –θ can be interpreted 
as the coefficient of absolute inequality aversion.
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We solve the schedule for a set of parameter values θ = {−0.4, −0.2, 
0.0} and then derive the social weights that characterize these redistrib-
utive preferences. We do not consider cases where θ > 0. The presence 
of state specific Type-I extreme value errors, together with our above 
choice of utility transformation has some particularly convenient 
properties, as the following proposition now demonstrates.

Proposition 1. Suppose that the utility transformation function is 
as specified in equation (9). If θ = 0 then conditional on X and ϵ the 
integral over (Type-I extreme value) state specific errors ε in equation 
(4) is given by:

log exp( ( ( ; , , ), ; , ))u c h T X h X
h H

ε ε
Îå( ) + g

where γ ≈ 0.57721 is the Euler-Mascheroni constant. If θ < 0 then con-
ditional on X and  the integral over state specific errors is given by:

1
1 1
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û
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where Γ is the gamma function.

Proof. The result for θ = 0 follows directly from an application of 
L’Hôpital’s rule, and the well known result for expected utility in the 
presence of Type-I extreme value errors (see McFadden 1978). See 
 Appendix B for a proof in the case where θ < 0.

This proposition, which essentially generalizes the result of McFad-
den (1978), facilitates the numerical analysis as the integral over state 
specific errors does not require simulating. Moreover, the relationship 
between the utilities in each state, and the contribution to social wel-
fare for given (X, ϵ) is made explicit and transparent.

13.7.2 Implications for the Tax Schedule

The underlying properties from the labor supply model, together 
with the choice of social welfare weights, are the key ingredients in 
the empirical design problem. As set out in Section 13.2, our model is 
characterized by both intensive and extensive labor supply responses. 
The summary labor supply elasticity measures presented in Table 13.3 
point to a sizeable extensive elasticity and a relatively small intensive 
elasticity. As formalized by Saez (2002), whenever extensive labor sup-
ply responses are high at low earnings relative to intensive responses, 
low (or even negative) marginal tax rates are more likely to be optimal. 
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Starting from an initially high marginal tax rate, the marginal cost 
 associated with a reduction in this tax rate (higher earners reducing 
their labor supply on the intensive margin), is likely to be dominated 
by the marginal benefit (by encouraging non-workers to enter work).

The parameter estimates presented in the supplementary material 
(and discussed in Section 13.5.3) show that both observed and unob-
served preference heterogeneity are important determinants of indi-
vidual utilities. Even when only intensive labor supply responses are 
permitted, the presence of such multi-dimensional heterogeneity (pref-
erences and ability) exerts an important influence on the structure of 
tax rates, and can provide another source of departure from the predic-
tions of the standard Mirrlees (1971) model. Choné and Laroque (2010) 
demonstrate that the optimal schedule depends on the average social 
weights of individuals conditional on observed earnings. The precise 
influence of heterogeneity then depends on how its distribution varies 
with earnings; they also show that there are conditions under which 
negative marginal tax rates may become optimal in this setting.

We now describe our results. For the choice of utility transforma-
tion function in Equation (9) we examine the impact of alternative θ 
values. In Table 13.5 we present the underlying average social welfare 
weights evaluated at the optimal schedule (discussed below) accord-
ing to these alternative θ values. For all three values of θ considered 
here the weights are broadly downward sloping. For the most part we 
focus our discussion here on the –0.2 value, although we do provide 

Table 13.5. Social Welfare Weights Under Optimal System

Weekly earnings θ = −0.4 θ = −0.2 θ = 0.0

Density Weight Density Weight Density Weight

0 0.398 1.378 0.367 1.305 0.281 1.073
0–50 0.055 1.340 0.051 1.218 0.039 0.968
50–100 0.109 1.088 0.104 1.071 0.088 0.935
100–150 0.101 0.907 0.110 0.987 0.123 1.015
150–200 0.100 0.718 0.111 0.855 0.136 1.024
200–250 0.078 0.563 0.087 0.721 0.115 1.021
250–300 0.049 0.457 0.054 0.615 0.071 0.959
300–350 0.043 0.347 0.046 0.504 0.060 0.945
350–400 0.021 0.307 0.023 0.454 0.029 0.880
400+ 0.046 0.184 0.047 0.305 0.058 0.806

Notes: Table presents social welfare weights under optimal structure of marginal tax rates and out-of-
work income under range of distributional taste parameters θ as presented in Table 13.6. All incomes 
are in pounds per week and are expressed in April 2002 prices. Welfare weights are obtained by increas-
ing consumption uniformly in the respective earnings range and calculating a derivative; weights are 
normalized so that the earnings-density-weighted sum under optimal system is equal to unity.
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a  sensitivity of our results to the choice of θ and find the broad conclu-
sions are robust to this choice.

In the first three columns of Table 13.6 we present the optimal tax 
and transfer schedules across the alternative θ values; these schedules 
are also illustrated in Figure 13.3. In the table we present standard errors 
for the parameters of the optimal tax schedule, which are obtained by 
sampling 500 times from the distribution of parameter estimates and 
resolving for the optimal schedule conditional on the sample distribu-
tion of covariates. In all the simulations performed here, we obtain a 
broadly progressive marginal tax rate structure: marginal tax rates are 
typically much lower in the first tax bracket (earnings up to £50 per-
week) than at higher earnings. Apart from the θ = 0.0 case, the calculat-
ed marginal tax rates are much higher in the second bracket than the 
first, but then fall before proceeding to generally increase with labor 
earnings. As we increase the value of θ (less redistributive concern), we 
obtain reductions in the value of out-of-work income. This is accom-
panied by broad decreases in marginal tax rates, except in the first tax 
bracket where marginal tax rates are largely unchanged. The social wel-
fare weights presented in Table 13.5 reflect these changes.11

The results presented in Table 13.6 point towards a non-linear tax 
schedule over a large range of earnings. For each value of θ considered 
we quantify the welfare gains from allowing for such non-linearity by 
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calculating the increase in government expenditure required such that 
the value of social welfare under the optimal linear tax system is the 
same as under the non-linear systems above. This produces optimal 
constant marginal tax rates of 43.5%, 37.6% and 11.3% (for θ = −0.4, 
θ = −0.2 and θ = 0.0 respectively). In the illustrations when θ = −0.2, 
government expenditure would need to increase by 1.5% to achieve 
the same level of social welfare.

13.7.3 Tagging by Age of Child

Before exploring the use of hours contingent payments in the tax 
schedule we consider how the optimal schedule varies by age of chil-
dren, should the government decide to condition (or tag) the tax and 
transfer schedule upon this information. The nature of the optimal in-
come tax schedule in the presence of tagging was explored by Akerlof 
(1978). Note that WFTC awards depended upon on the age of children 
(the different rates are presented in the supplementary material) as do 
other parts of the UK tax and transfer system (including income sup-
port, the main transfer available to low-income families working less 
than 16 hours per week).

Our results in Table 13.2 suggest that labor supply responses differ 
significantly at the extensive and the intensive margin according to 
the age of children. Whenever the labor supply of an identified group 
is more responsive to tax rates than is that for other groups, then this 
identified group should face lower marginal tax rates. By shifting the 
tax burden to otherwise equivalent individuals with lower elasticities 
of labor supply, the tax structure can create lower efficiency costs while 
holding unchanged the degree of redistribution from rich to poor, see 
Gordon and Kopczuk (2013), for example.

In our analysis we do not change the resources going to parents we 
just adjust the payments according to the age of the child. Nonetheless, 
since our model is static this exercise ignores the dynamics that are in-
troduced by the child ageing process. Clearly, such considerations could 
be important for the optimal design problem and will be explored in 
future work. However, this remains an important benchmark case and 
is likely to still yield important insights, particularly if the population of 
interest has a sufficiently low discount factor, or is liquidity constrained.

We proceed to solve for the optimal tax schedules for three different 
groups on the basis of the age of youngest child: under 4, aged 5 to 10 
and 11 to 18. Since the childcare requirements of mothers with young 
children are considerably higher, we also allow for a childcare expendi-
ture subsidy of 70% (which corresponds to the formal childcare subsidy 
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rate under WFTC) to facilitate the comparison of marginal tax rates 
across these groups. We first solve for these schedules separately when 
we condition on the predicted expenditure on each of these groups in 
our sample; we then solve for these schedules jointly allowing the divi-
sion of overall expenditure to be reoptimized. Full results are presented 
in Tables 13.7a and 13.7b; Figure 13.4 illustrates these with fixed group 
expenditure when θ = −0.2.

While the overall structure of the schedules retain many of the fea-
tures present in our earlier simulations, our optimal tax simulations 
here reveal some important differences by the age of children. In the 
case of fixed within group expenditure (see Table 13.7a), marginal tax 
rates tend to be higher at low earnings for lone mothers with younger  
children: in the first tax bracket marginal tax rates for the youngest 
group are around 40 percentage points higher than for the oldest 
group. Amongst women with children from the oldest group we also 
obtain negative marginal tax rates. The higher marginal tax rates at 
low earnings for parents with younger children are also accompanied 
by higher levels of out-of-work support for these groups.

Conditioning upon within group expenditure levels makes an implicit 
assumption on the weight that the government attaches on the welfare 
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Figure 13.4. Optimal Tax Schedules by Age of Child

Note: All schedules are calculated with fixed expenditure division and with θ = −0.2. All 
incomes are measured in April 2002 prices and are expressed in pounds per week.
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of parents with children of different ages. Under the assumption that 
the government places equal valuation on these groups we solve for the 
three schedules jointly (see Table 13.7b). Relative to the previous simu-
lations, this makes the differences across groups more pronounced. In 
particular, there are notable increases in expenditure (and out-of-work 
income levels) for lone mothers with younger children. And while there 
are some changes in the structure of marginal tax rates (due to income 
effects) these changes are somewhat smaller in magnitude.

The welfare gains from tagging on the basis of age of children can 
be calculated in much the same way as when comparing a non-linear 
schedule to one which is linear. The potential welfare gains appear rea-
sonably large: relative to a system where tagging by the age of youngest 
child is not possible, government expenditure would have to increase 
by 2.6% (when θ = −0.2) to obtain the same level of social welfare as 
that achieved when such tagging is possible. These gains are even larg-
er when more redistributive preferences are considered.

13.7.4 Introducing an Hours Rule

For several decades the UK’s tax credits and welfare benefits have made 
use of rules related to weekly hours of work. As discussed in Section 
13.3, individuals must work at least 16 hours a week to be eligible for 
in-work tax credits, and receive a further credit when working 30 or 
more hours. While many theoretical models rule out the observability 
of any hours information, this design feature motivates us to explore 
the optimal structure of the tax and transfer system when hours can 
be partially observed as set out in Section 13.2. Essentially, observ-
ing some hours of work information allows the government to better 
distinguish between different types of individuals. In the absence of 
any labor supply participation response, and when the only source of 
worker heterogeneity is the exogenous wage rate (productive ability), 
the government is able to redistribute without costs when both hours 
and earnings are perfectly observable since it can now infer ability. The 
first best ceases to be attainable once hours of work are only partially 
observed, but even this information allows the government to better 
separate types relative to when labor earnings are the only signal.

We begin by assuming that the tax authority is able to observe 
whether individuals are working 19 hours or more, which roughly 
corresponds to the placement of the main 16 hours condition in the 
British tax credit system, and for now we do not allow for any form of 
measurement error. In this case the tax authority is able to condition 
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an additional payment on individuals working such hours. The results 
of this exercise are presented in columns 4–6 in Table 13.6, and the 
θ = −0.2 case is also presented in Figure 13.5a. Relative to the optimal 
system when such a rule is not implementable, the hours bonus in-
creases marginal rates in the part of the earnings distribution where 
this hours rule would roughly come into effect (particularly in the £50 
to £100 earnings bracket) while marginal rates further up the distri-
bution, as well as the level of out-of-work support, are essentially un-
changed. As a result, some non-workers with low potential wages may 
be induced to work part-time, while some low hours individuals will 
either not work or increase their hours. Similarly, some high earnings 
individuals reduce their hours to that required for the bonus.12

Although there are some notable changes in the structure of the con-
straint when hours information is partially observable, it does not fol-
low that it necessarily leads to a large improvement in social welfare. 
Indeed, in the absence of the hours conditioning, there are only a few 
individuals working less than 19 hours (see Figure 13.5b when θ = −0.2) 
so the potential that it offers to improve social welfare appear limited.  
We now provide some guidance concerning the size of the welfare 
gain from introducing hours rules. The exact experiment we perform 
is as follows: we calculate the level of social welfare under the optimal 
schedule with hours contingent payments, and then determine the 
increase in expenditure that is required to obtain the same level of 
social welfare in the absence of such hours conditioning; we allow all 
the parameters of the (earnings) tax schedule to vary so this is obtained 
at least cost.

Perhaps unsurprisingly, these welfare gains are found to be relatively 
small. In both the θ = −0.4 and θ = −0.2 cases the expenditure increase 
required to achieve the level of social welfare obtained under the 19 
hours rule is less than 1%. When the least redistributive preferences 
are considered, this falls to just 0.2%. Even without allowing for any 
measurement error, it follows that unless the costs of partial hours ob-
servability is sufficiently low, it would appear difficult to advocate the 
use of a 19 hour rule based upon this analysis. This has very important 
policy implications given that the UK tax credit system makes heavy 
use of very similar hours conditions. We note that Keane and Moffitt 
(1998) considered introducing a work subsidy in a model with three 
employment states (non-workers, part-time and full-time work) and 
multiple benefit take-up. Even small subsidies were found to increase 
labor supply and to reduce dependence on welfare benefits, and at re-
duced cost. In contrast to our application (where we are moving from 
a base with marginal rates well below 100% at low earnings), their 
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Figure 13.5. Optimal Tax Schedules with Hours Bonuses and Associated 
Hours Distribution

Note: All schedules are calculated with θ = −0.2 and assuming a gross hourly wage of £5.50. 
All incomes are measured in April 2002 prices and are expressed in pounds per week.
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 simulations considered introducing the subsidy in an environment 
where many workers faced marginal effective tax rates which often 
exceeded 100%, and where the receipt of these work subsidies encour-
ages women to exit welfare benefits (and so no longer be affected by 
the associated stigma costs).

13.7.4.1 AN OPTIMAL HOURS RULE?

The social welfare gains from introducing a 19 hours rule appear to be 
only very modest in size at best. In this section we explore whether 
there are potentially larger gains by allowing the choice of the point 
at which the hours rule becomes effective to be part of the optimal 
design problem. The parameters of the optimal tax schedules for all θ 
are presented in columns 7–9 of Table 13.6, while the optimal schedule 
when θ = −0.2 is also shown in Figure 13.5a. Apart from when con-
sidering the least redistributive government preferences, we obtain an 
optimal hours rule at the fifth (out of six) discrete hours point, which 
corresponds to 33 hours per week (when θ = 0.0 the optimal placement 
shifts to 40 hours per-week). We also note that the size of the optimally 
placed hours bonus always exceeds that calculated when the hours rule 
became effective at 19 hours per week.

Introducing an hours rule further up the hours distribution allows 
the government to become more effective in distinguishing between 
high wage/low effort and high effort/low wage individuals than at 19 
hours to the extent that few higher wage individuals would choose to 
work very few hours. Relative to the schedule when the hours rule is 
set at around 19 hours, this alternative placement tends to make peo-
ple with low and high earnings better off, while people in the middle 
range lose. While we again obtain very small adjustments to the level 
of out-of-work income, there are much more pronounced changes to 
the overall structure of marginal rates. In particular, there are large 
reductions in the marginal tax rate in the first tax bracket, while mar-
ginal rates increase at higher earnings. Figure 13.5b shows the resulting 
impact on the hours distribution when θ = −0.2.

As before, we attempt to quantify the benefits from allowing for 
hours conditioning. Performing the same experiment as we conducted 
under the 19 hours rule we find that the required increase in expendi-
ture is considerably larger than that obtained previously. We find that 
a 2.5% increase in expenditure would be required to achieve the same 
level of social welfare when θ = −0.2 (with very similar increases for 
the alternative θ values), which represents a non-trivial welfare gain. 
In any case, if the government wishes to maintain the use of hours 
conditional eligibility, the analysis here suggests that it may be able 
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to improve design by shifting towards a system that primarily rewards 
full-time rather than part-time work.13

13.7.4.2 MEASUREMENT ERROR AND HOURS MISREPORTING

The results presented have not allowed for any form of measurement 
error. While earnings may not always be perfectly measured, it seems 
likely that there is more scope for mismeasurement of hours as they are 
conceivably harder to monitor and verify. Indeed, the presence of hours 
rules in the tax and transfer system presents individuals with an incen-
tive to not truthfully declare whether they satisfy the relevant hours cri-
teria. Relative to when hours are always accurately reported, this would 
seem to weaken the case for introducing a measure of hours in the tax 
base as the signal is now less informative about individual type. While 
we do not explore this issue, we note that the government may be able 
to improve design by using additional tax instruments that are related 
to hours of work. An example of such an instrument is childcare ex-
penditure, which may be observed more accurately than self reported 
hours of work if the tax authorities require expenditure receipts. We 
quantify the importance of such measurement error by considering two 
alternative scenarios: firstly, when hours are imperfectly observed due 
to random measurement error; secondly, when we allow individuals to 
directly misreport their hours of work to the tax authorities.

In the supplementary material we present results from the first case 
with random measurement error. We show how both the size of the op-
timal hours bonus and the associated welfare gains decline as reported 
hours become less informative. Here we focus upon the arguably more 
plausible case of systematic hours misreporting. We modify our setup by 
distinguishing between actual hours of work h, and reported hours of 
work  h R ; actual hours determine both leisure and earnings, while report-
ed hours of work directly affect consumption through the tax schedule, 
with T = T(wh,  h R ; X). If individuals misreport their hours then they 
must incur a utility cost, which is assumed to be proportional to the 
distance  h R  − h. We therefore modify the individual utility function by 
including  h R  − h as an explicit argument, with U = u(c, h,  h R  − h; X, ϵ) +  ε h .  
This modified utility function is as in equation (6) but now with the 
additional cost term b × ( h R  − h) subtracted from u whenever  h R  > h.14

Misreporting is only possible when h > 0, and we refer to the 
 parameter b ≥ 0 as the misreporting cost. We do not allow individuals 
to manipulate their earnings wh.

As before, we consider tax schedules with a single hours eligibility 
threshold, and denote this hours requirement as  h B . Since misreporting 
hours is costly, it is only necessary to consider the cases when hours are 
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truthfully revealed  h R  = h, or when  h R  =  h B  > h. At a given actual hours 
of work h <  h B  individuals will report their hours as  h R  =  h B  if and only 
if the utility gain exceeds the cost. That is:

u c h T wh h X X h

u c h T wh h X X

h h X

h
B B( ( , ( , ; ), ,

( ( , ( , ; ), ,

), , ; , )

), ,

ε ε

ε

-
> 0;; , ).X ε

We present results from this exercise in Table 13.8.15 The table illus-
trates that as the utility cost of misreporting becomes very low, the wel-
fare gain from using reported hours of work diminishes (but the optimal 
placement remains unchanged for all values considered). Note also that 
when b = ∞ misreporting is never optimal. This analysis suggests that the 
welfare gains from using hours of work information may be small unless 
the scope for misreporting hours of work is limited.

13.8 Summary and Conclusions

The aim of this paper has been to examine the optimal design of low- 
income support using a stochastic structural labor supply model. The 
application focussed on the design of the tax schedule for parents 
with children, in particular single mothers. The structural labor supply 
model was shown to be reliable and found to match closely the chang-
es in observed behavior that followed a large reform to the tax credit 
system in the UK.

The paper has made three contributions to the existing literature on 
tax design. First, we have taken the structural model of employment 

Table 13.8. The Effect of Hours Misreporting on the Optimal Hours Bonus

Misreporting 
cost

θ = −0.4 θ = −0.2 θ = 0.0

Bonus Hours Welfare (%) Bonus Hours Welfare (%) Bonus Hours Welfare (%)

∞ 44.06 33 2.24 48.63 33 2.46 51.70 40 2.44
0.64 44.05 33 2.24 48.62 33 2.46 51.70 40 2.44
0.32 42.71 33 2.21 47.44 33 2.42 51.34 40 2.43
0.16 31.02 33 1.89 33.55 33 2.05 35.99 40 2.10
0.08 21.04 33 1.28 25.08 33 1.44 28.78 40 1.54
0.04 13.26 33 0.83 14.39 33 0.94 16.47 40 1.07
0.02 8.02 33 0.53 9.27 33 0.62 11.25 40 0.78
0.01 5.98 33 0.37 7.17 33 0.47 8.59 40 0.68

Notes: Table shows how the optimal placement and size of hours contingent payments varies with the utility 
cost of hours misreporting. “Misreporting Cost” refers to the additive utility cost associated with misreport-
ing, and is measured per-hour overstated and relative to standard deviation of the state specific error ε. The 
columns “welfare” refer to the percentage increase in required expenditure to achieve the same level of social 
welfare compared to when no hours conditioning is performed. All incomes are in pounds per week and are 
expressed in April 2002 prices.
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and hours of work seriously in designing the optimal schedule of tax-
es and transfers. To operationalize this we have developed the design 
problem within an extended Mirrlees framework which has incorpo-
rated unobserved heterogeneity, the non-convexities of the tax and 
transfer system, as well as allowing for childcare costs and fixed costs 
of work. We first used this model to identify inefficiencies in the actual 
tax and transfer system and characterized Pareto improving reforms. 
While this analysis pointed to relatively minor improvements in the 
UK tax and transfer schedule for lone parents, by imposing a specific 
social welfare function with reasonable social welfare weights we ob-
tained a reformed non-linear tax schedule with lower tax rates over a 
large range of earnings for many families, and with tax credits only 
optimal for low earners.

Tagging has been suggested to improve the trade-off between equal-
ity and efficiency. Our second contribution has been to empirically 
assess the role of tagging taxes by the age of children under a social 
welfare function. These results highlighted an importance of condi-
tioning effective tax rates on the age of children, with tax credits being 
found to be most important for low-earning families with school age 
children. The welfare gains from this age based tagging were also found 
to be quantitatively significant.

We have noted that hours contingent payments are a key feature in 
the British tax credit system. Our third contribution was to consider 
the case where hours of work are partially observable to the tax author-
ities and to quantify the value of this signal. If the tax authorities are 
able to choose the lower limit on working hours that trigger eligibility 
for such families, then we find an empirical case for using a full-time 
work rule rather than the main part-time rule currently in place for 
parents in the UK. While this is found to be a more effective instru-
ment, we demonstrate how these welfare gains diminish with both 
misreporting and measurement error.

Appendix A: Likelihood Function

In what follows let  P j (X,  p  c k  
 , ϵ) ≡ Pr(h =  h j |X, p_c_k, ϵ) denote the prob-

ability of choosing hours  h j  ∈ H conditional on demographics X, the 
childcare price, and the vector of unobserved preference heterogeneity 
ϵ = ( ϵ w ,  ϵ c ,  ϵ y ,  ϵ η ). Given the presence of state specific Type-I extreme 
value errors, this choice probability takes the familiar conditional logit 
form. We also use πk(X) ≡ Pr( p c  =  p  c k  |X) to denote the probability of a 
lone mother with observable characteristics X facing childcare price  p  c k  

 . 
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In the case of non-workers (h =  h 0  ), neither wages nor childcare are 
observed so that the likelihood contribution is simply given by:

p k c
k

X P X p dG
k

( ) ( , , ) ( ).0 ε ε
ε
òå

Now consider the case for workers when both wages and childcare is 
observed so that  h c  is not censored at zero. Using  E h  ≡ E(h; X,  p c  , ϵ) to 
denote eligibility for in-work support we define the indicator D(e, p) =  
1( E h  = e, P = p). We also let ∆u( h j   |  p  c k  

 , X,  ϵ |η=0 ) denote the (possibly nega-
tive) utility gain from claiming in-work support at hours  h j  , conditional 
on demographics X, the childcare price  p  c k  

 , and the vector of unob-
served preference heterogeneity ϵ with  ϵ η  = 0. Suppressing the explicit 
conditioning for notational simplicity, the likelihood contribution is 
given by:
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If working mothers are not observed using childcare, then  h c  is cen-
sored at zero and the childcare price also unobserved. Defining   

__
ϵ  c  = – γ c   

–  β c h, the likelihood contribution is given then by:
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Our estimation also allows for workers with missing wages. This 
takes a similar form to the above, except that it is now necessary to 
also integrate over the unobserved component of wages  ϵ w .

All the integration over ϵ is performed using Gaussian Hermite 
quadrature with 11 nodes in each integration dimension. When it is 
unnecessary to integrate over the entire real line in a given dimen-
sion, a change of variable is conducted so that integration is performed 
over (0, + ∞), with appropriate semi-Hermite quadrature formulae then 
 applied.
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Appendix B: Proof of Proposition

For notational simplicity we abstract from the explicit conditioning of 
utility on observed and unobserved preference heterogeneity and let 
u(h) ≡ u(c(h), h; X, ϵ). We then define V as the integral of transformed 
utility over state specific errors conditional on (X, ϵ):

 V f Y u h dF eh H hº +Îe e(max [ ( ) ]) ( ).  (A–1)

To prove this result we first differentiate V with respect to u(h):
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Given our choice of utility transformation function in Equation (9) 
and our distributional assumptions concerning ε the above becomes:
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We proceed by using the change of variable t = exp(− ε h  ) so that the 
above partial derivative becomes:
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By defining z ≡ t ×  ∑ h’∈H  e –(u(h)−u(h’))  we can once again perform a simple 
change of variable and express the above as:
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where the third equality follows directly from the definition of the 
Gamma function Γ(·). Note that this integral will always converge 
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given that we are considering cases where θ < 0. Integrating equation 
(A–2) we obtain:
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where the constant of integration is easily obtained by considering the 
case of a degenerate choice set and directly integrating (A–1).
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Part V

Conclusions and Future Directions

Richard Blundell

This book began with a question (see Chapter 1): how should em-
pirical evidence on labor supply be used in the analysis of tax policy 
reform? The subsequent chapters have attempted to provide a partial 
answer, drawing on empirical contributions from my own (limited) 
publications. This is team research and I thank again my many co-
authors in this venture. It is also a field of research that continues to 
advance, triggered by new policy questions, new sources of data and 
new models of behavior. Although great progress has been made in 
understanding the nature of labor supply decisions and in quantify-
ing labor supply responses to tax policy reform, there is much more 
to be done. 

The interplay between evidence and policy design is something that 
continues to keep research in the field of labor supply and taxation 
alive. The ideas developed in this volume, and the resulting estimated 
models, have been used to frame many policy discussions and to ana-
lyze many policy reforms over the past two decades. They were particu-
larly influential in the Mirrlees Review and related studies, see Mirrlees 
et al. (2010; 2011) and references therein. Perhaps not surprisingly 
though, there still remain many important gaps in our knowledge. 
Here I focus on three: How should we incorporate human capital deci-
sions with labor supply more explicitly – both formal education and 
work experience – in an uncertain environment? Can we improve our 
understanding of decisions within the family – especially the dynamics 
of life cycle family labor supply decisions? How should we more care-
fully incorporate job offers and restrictions on choices of hours of work 
when considering labor supply responses to tax reform? 

These three questions tee-up a large and exciting agenda for future 
research. I conclude therefore by considering how the framework 
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 described in this book might be extended to answer each of these key 
questions. In outlining these directions for future analysis, I draw on 
more recent, and consequently, more speculative research.

Having mapped out these three directions for the future I finish up 
the discussion with a brief assessment of other key areas ripe for devel-
opment. The study of labor supply and taxation is clearly set to remain 
an active and engaging field of economic research for many years to 
come! 

(i) Incorporating Human Capital

As far as labor supply analysis is concerned there is a natural parti-
tion between two forms of human capital investment. First, is the 
formal education that occurs before an individual enters the labor 
market. Second, is the work experience and the on-the-job learning 
that occurs while in the labor market. The former is of key impor-
tance for tax and benefit design as changes to the structure of work 
incentives can naturally change the returns to education. They can 
change both the expected return and the uncertainty of returns. Per-
haps even the preference for work itself, see Blundell, Duncan and 
Meghir (1998). Nonetheless, labor supply decisions can be analyzed 
conditional on chosen education levels, even though the education 
level should then be treated as endogenous. The later form of human 
capital investment – experience capital and on-the-job investment – 
drives an additional wedge between today’s labor supply decision and 
tomorrow’s labor supply choices. In this case past work experience 
can change the return to today’s labor supply through its impact on 
tomorrow’s wages. 

The break in intertemporal separability generated by wages depend-
ing on past work experience implies that consumption is no longer a 
sufficient statistic for all external decisions and expectations in respect 
of within period labor supply decisions. Unlike in Chapter 4 there is 
now an explicit role for labor market dynamics. This would occur were 
the break in separability to come about through habits, adjustment 
costs or experience dynamics. 

The standard separable model of Chapter 4 can be adapted to ex-
plicitly allow for saving and intertemporal labor supply decisions. 
Blundell, Meghir and Neves (1993) provide an example of this and 
 allow for selection into work. But this model rules out state depen-
dence in preferences or in the budget constraint. Thereby eliminating 
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a role for habits, adjustment costs and returns to work experience, and 
consequently maintaining separability. 

Experience capital would seem to be a key missing element of the 
standard labor supply model. There is good evidence that human 
capital accumulated through work. The simplest mechanism for this 
is through passive learning by doing. Imai and Keane (2004) make a 
strong case for including this in the analysis of female labor supply. 
Relaxing intertemporal separability this way implies that we are bound 
to explicitly model intertemporal decisions. That is we have to model 
risk preferences and discounting. We also have to make some assump-
tions about expectations and the nature of uncertainty. Uncertainty 
enters explicitly, not only over wages, but also in respect of household 
composition and tax policy itself. 

To provide an insight into how this approach to modelling la-
bor supply might best be done I draw on new research reported in 
Blundell et al. (2013). This work builds on a long history of dynamic 
labor supply models: it is related to Heckman and MaCurdy (1980) 
who developed the life cycle model of female labor supply, to Eck-
stein and Wolpin (1989) who introduced a dynamic discrete choice 
model of labor supply, wages and fertility, to Keane and Wolpin 
(1997) who estimate a dynamic model of education, occupational 
choice and labor supply and to Shaw (1989), Heckman, Lochner 
and Taber (1998b) and Imai and Keane (2004) who consider life 
cycle models of labor supply and consumption with human capital 
accumulation. The work also builds naturally on the intertemporal 
framework developed by MaCurdy (1983), Altonji (1986), Blundell 
and Walker (1986), Blundell, Meghir and Neves (1993), Blundell, 
Duncan and Meghir (1998) and Attanasio, Low and Sanchez-Marcos 
(2008).

The key modelling issue in introducing experience capital into the 
standard labor supply model is in the precise form by which past em-
ployment and past hours enter the wage equation. Does experience 
capital compliment formal education qualifications? How should more 
distant work experience be depreciated? Should part-time work be 
treated differently to full-time work? Blundell et al. (2013) address each 
of these issues and have uncovered some striking initial results. They 
use a sample of women drawn from the British Household Panel Sur-
vey (a household panel much like the PSID in the US) and estimate a 
structural model of life cycle labor supply and human capital choices 
incorporating a dynamic wage equation which allows for these differ-
ent experience on earnings. 
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Figure V.1 shows a clearly increasing life cycle profile of hourly 
wages with education level. However, this does not imply a signifi-
cant or stronger experience profile. For this we need to separate per-
sistent shocks from experience profiles as well as adjusting for selection 
into employment. After carefully allowing for these factors, the results 
in Blundell et al. (2013) suggest that the returns to experience are sig-
nificantly more valuable for those with higher education qualifica-
tions. They also find little experience pay-off for part-time work and 
this holds for the educated group. Overall their estimates point to very 
little value placed on experience in part-time work and for lower-
educated women. They suggest that a strong part-time penalty can de-
velop in earnings for women who work for several years in part-time 
employment.

These results have clear tax policy implications, especially in the 
UK where, as we saw in Chapters 8 and 9, there have been a series 
of tax credit reforms that place strong incentives on part-time work 
for low-wage workers. The longer-term pay-off through wage progres-
sion from these incentives for part-time employment is likely to be 
negligible if the results of this study are confirmed. For those though 
with higher education investments, full-time work experience is an 
important driver of future wages. Future analyses of tax policies could 

Figure V.1. Log Average Hourly Wages Across the Life Cycle for UK Women 
Workers by Education Group

Source: BHPS and Blundell et al. (2013). 
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usefully put some weight on exploring the implications of such experi-
ence capital in deriving the impact and optimality of policy. Indeed, 
there are important distinctions to be made within the class of on-the-
job human investment models. The model I have outlined here is the 
simplest passive on-the-job learning model. Active investment models 
and on-the-job training provide important alternatives and will have 
different tax policy implications. 

Perhaps as important for improving our understanding of the 
longer -term impacts and design of tax policy, as pointed out earlier, 
are education and occupation decisions. Tax and welfare policy change 
the relative returns to these choices. Moreover, as Blundell et al (2013) 
show, the insurance value of tax and welfare reform can substantively 
change the return to educational investments. 

The interaction between labor supply, human capital investment 
and taxation will surely be of ever increasing importance in refining 
the design of tax and welfare policy.

(ii) Family Labor Supply

Tax policy design and evaluation has to account for the way families 
react to tax reform. But decisions taken within families are compli-
cated by the obvious, if not always acknowledged, fact that families 
consist of a collection of individuals. They may take actions as if they 
are a single decision maker, they may take decisions collectively attain-
ing the Pareto frontier, or they may take decisions in a non-cooperative 
way. Distinguishing between these alternative decision making models 
and their implications remains a key part of modern research on labor 
supply, see Apps and Rees (2009), Lundberg and Pollak (2008), Chiap-
pori and Donni (2009), Blundell, Chiappori and Meghir (2005) and Blundell 
et al. (2007). As these papers, and many references therein point out, 
they also have strong implications for tax policy.

Policies that change relative incentives in the labor market will in-
duce different responses in each of these models. Indeed, a policy that 
makes ‘households’ slightly better off might do so in a way that makes 
the poorest individuals much worse off. What I want to consider here 
is the way labor supply decisions of family members might be used as 
a way to insure families against adverse shocks. This could be incorpo-
rated in any of the family decision-making frameworks above, but to 
outline the issues involved I will focus here on the more standard, if 
less convincing(!), unitary model. I leave dynamic insurance consider-
ations in non-unitary models to be taken forward in future research. 
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Mazzocco (2007) and Mazzocco and Saini (2012) have already made 
important progress.

The aim is to examine the impact of labor market shocks in families 
that make decisions in a unitary framework. Many of the key ideas 
are likely to become even more interesting in alternative family 
decision-making settings. Among mechanisms families might turn to 
for dealing with adverse shocks, the labor supply of different members 
is potentially one of the key ways that families have to smooth their 
marginal utility over time. For example, Attanasio, Low and Sanchez-
Marcos (2005) note the importance female labor supply as insurance 
to labor market shocks. Other potential mechanisms include credit 
markets and savings, and gifts and informal contracts. The tax and 
welfare system will also provide insurance. In designing good tax and 
benefit policies for families it is important to know how these various 
alternative mechanisms are used. How important are family labor sup-
ply responses? For which type of households do they matter most? The 
recent paper Blundell, Pistaferri and Saporta-Eksten (2012) attempts to 
address these questions and here I draw on their results. 

There are two aspects to modelling insurance behavior. First, is the 
nature of the labor market shocks facing the household. In the simplest 
framework I outline here, these are productivity shocks represented 
through the dynamic structure of wages of individuals in families. Ad-
ditionally we might want to allow explicitly for lay-off risk, see Low, 
Meghir and Pistaferri (2010), for example. Second, is the nature of 
preferences, in particular the size of intertemporal elasticities and the 
degree of non-separability between consumption and family labor sup-
ply. In terms of elasticities, it is the intertemporal Marshallian elastici-
ties (that measure the impact of an unexpected permanent shock to 
wages on labor supply) that are key, as this most likely describes the 
most difficult shock for families to insure. Moreover, this elasticity is 
also the key component in measuring the labor supply response to an 
unexpected but permanent shift in tax policy.  

Non-separabilities are important because they emphasize that it is 
marginal utility that is smoothed not consumption itself. For example, 
families may not wish to smooth consumption if there are consump-
tion costs of work. Consumption in this case will increase when family 
members enter work reflecting, for example, clothing and childcare costs 
that are required for work. These consumption items may not, on their 
own, produce utility! Eventually though we might expect utility con-
stant consumption to fall back if all family members are at work or at 
school – there is no time for consumption. Income is saved and some 
consumption is put off to the future! 
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The recent work in Blundell, Pistaferri and Saporta-Eksten (2012) 
finds a key role for all these aspects. But it also finds that once taxa-
tion, family labor supply and savings are properly accounted for there 
is little room for other insurance. That is, for most families dealing 
with adverse shocks is a balance between using their savings, chang-
ing labor supply of other members of the household and the tax and 
welfare system. Figure V.2 displays this most clearly. It shows the aver-
age impact of an unexpected 10% permanent reduction in after-tax 
wages for the male worker in families drawn from a sample of PSID 
married couples. On average male workers earn around 70% of future 
discounted earned income and so there is a 7% decline in household 
consumption if there are no other insurance mechanisms available. 
Perhaps what is most important to draw from the Figure is the impact 
of family labor supply. For families with heads in the 30–40 age-range 
this reduces consumption loss to 4% on average. Indeed, for families in 
this age range there is little impact on savings.  Savings grow in impor-
tance as families approach retirement age but still the labor supply of 
other family members is a key mechanism. These results are generated 

Figure V.2. Mechanisms of Insurance over the Life Cycle

Source: PSID and Blundell, Pistaferri and Saporta-Eksten (2012).
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from estimated Marshallian labor supply elasticities of around 0.3 for 
women and zero for men. Nothing unusual about those (see Blundell 
and MaCurdy 1999, for example). Of course, there is a distribution of 
these affects across different types of families depending on their asset 
levels and their labor supply elasticities.

This work gives a glimpse at the kind of results that can be uncov-
ered by placing family labor supply and savings decisions in an in-
tertemporal model with wage uncertainty. The data requirements are 
more demanding and this work was made easier by the remarkable 
improvement in the consumption and assets data collected in the PSID 
since 1998. The results show clearly the value of family labor supply 
responses for younger families and especially those with limited access 
to assets. Of course, this does not come for free, the increased labor 
supply represents a decline in time for leisure and home production. 
Tax and welfare policies need to add to and complement these family 
mechanisms in a way that minimizes deadweight. This represents an 
exciting agenda for future research.

(iii) Restrictions on Labor Supply Choices

In Chapter 5 we saw how a job offer arrival rate could be superimposed 
on a life cycle consistent model of labor supply. However, this operated 
only at the extensive margin. That is, once an individual is in work 
that model assumed hours of work were chosen optimally. Chapter 3 
considered the polar opposite case where, for some individuals in the 
family, hours of work were fully rationed. Even though in Chapter 7 
we saw that some individuals adjust fairly rapidly to incentives in the 
tax and benefit system, it seems likely that, for some workers at least, 
hours of work reflect some limited choice. Perhaps the individual had 
to choose between two or maybe three alternative offers. Observed 
hours could then deviate quite substantially from the optimal choice 
according to a neoclassical model of labor supply. Moreover, short-run 
changes may be a poor guide to the longer run adjustment to tax and 
welfare reforms. 

There is a large literature incorporating hours restrictions and fric-
tions into labor supply models, including, Aaberge and Colombino 
(2008), Aaberge, Colombino and Strom (1999), Altonji and Paxson 
(1992), Bloemen (2008), Chetty et al. (2011a), Chetty et al. (2013), Dick-
ens and Lundberg (1993), van Soest, Woittiez and Kapteyn (1990), Ham 
and Reilly (2002) and Dagsvik and Strom (2006). The idea of the new 
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work I describe here, see Beffy et al. (2014), is to extend the standard 
structural labor supply model with nonlinear budget sets to a con-
strained choice setting in which the set of alternative choices on offer 
is restricted. This ‘bounded rationality’ framework concerns a general 
choice setting where the econometrician does not directly observe the 
choice set from which the individual has made his or her choices.

The underlying structural model is one where agents do not make 
their choices over the whole set of possible choices, but on a random 
subset of it. This choice model is placed in a life cycle setting devel-
oping the models outlined in Chapters 4–6. Hours of work, employ-
ment and savings decisions are made subject to a nonlinear tax system, 
fixed costs of work and an offer distribution. We draw on the extensive 
existing literature on labor supply models with nonlinear budget sets 
(Hausman 1980; Heckman 1974), with fixed costs of work (Heckman 
1974; 1979; Cogan 1981), intertemporal choices (Heckman and Ma-
Curdy 1980). The aim is to place these models in an environment in 
which individuals face constraints on the choice set of hours of work.

As empirical economists we typically do not know the complete set 
of alternatives available to a specific individual. We are not sure of 
their choice set. Moreover, different individuals may well face different 
constraint sets. Building on Dagsvik and Strom (2006) and Aaberge, 
Colombino and Strom (1999), Beffy et al. (2014) make the first steps to 
develop and estimate a structural model of labor supply that embeds 
restrictions on the distribution of available hours offers. Although not 
fully integrated within a model of job search (see Shephard 2012 for 
an important development in that respect), the approach does allow 
observed hours of work to deviate from rational choices in a way that 
reflects a structural wage offer distribution. 

The key question is whether there are plausible assumptions under 
which the parameters of the underlying preference model are identi-
fied even though outcomes only reflect constrained choices. The non-
linearity of budget constraints induced by the tax and benefit system 
suggests that the offer distribution may indeed be identified without 
restrictions of preferences. For example, in Figure V.3, an observation 
on the ‘horizontal’ part of the constraint must rule out lower hours 
offers to that individual, as these would strictly dominate. Beffy et al. 
(2014) formalize this identification idea. They first show that if the 
offer distribution is known then preferences are non-parametrically 
identified. They then show the converse, if preferences are known the 
offer distribution is identified. In some cases, like the one in Figure V.3, 
the form of the budget constraint restricts possible choices and delivers 
identification of the offer distribution. In general, the distribution of 
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offers can be unknown but is typically only fully identified if restricted 
to be a function of a finite set of unknown parameters. 

Beffy et al. (2014) focus attention on developing and estimating a 
two-offer model in which each individual is assumed to face two inde-
pendent hours offers – the one at which they are observed to work, if 
they are working positive hours, and one they turned down. The ‘al-
ternative’ offer could include the observed hours point in which case 
the individual would be completely constrained and able to make no 
other hours choices. The option of not working is always available. As 
the number of offers increases the specification is shown to approach 
the neoclassical labor supply model at which observed choices coin-
cide with the fully optimal choice over all hours options. The model 
is estimated on the same sample of UK lone parents as described in 
Chapter 14. These are key groups for this type of analysis. They face 
non-convex budget constraints and it is unlikely their observed hours 
of work will always reflect an optimal choice. The estimates point to 
a wage offer distribution with modes at part-time and full-time hours. 
The preference parameters imply significant ‘long-run’ labor supply 
elasticities at both intensive and extensive margins.
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Figure V.3. Non-linear Budget Set Showing Non-Optimal Labor Supply 
Behavior

Source: Beffy et al. (2014).
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There is enormous scope for developing these models of partially 
restricted choices to incorporate job offer distributions into life cycle 
models of labor supply in the presence of non-linear budget constraints. 
They seem essential to fully understand how tax reforms work over the 
business cycle and in different local labor markets. As pointed out in 
Chapter 2, together with our understanding of human capital responses, 
they will surely also be a key part of understanding the relationship be-
tween macro and micro responses to taxes, see also Chetty et al. (2011b), 
Chetty et al. (2013), Keane and Rogerson (2012), and Rogerson and Wal-
lenius (2009), and references therein. Further, these models may help 
explain some of the differences across countries in labor supply behav-
ior, documented in, for example, Bargain, Orsini and Peichl (2014) and 
Ohanian, Raffo and Rogerson (2008) and Prescott (2004).

(iv) Further Developments 

The directions for future research outlined above which incorporate 
into labor supply analysis human capital accumulation, decisions in fami-
lies, and restrictions on choices, are but three exciting areas where we 
might expect new breakthroughs in our understanding. There are many 
more, including:

The social stigma of different benefits, the ‘salience’ of different 
taxes and the costs of ‘take-up’. These are key areas where we need to 
improve our understanding. The ‘single integrated benefit’ reform of 
the Mirrlees Review (2011) was partly motivated by the low take-up 
and complexity of the interaction of many of the existing benefits in 
the UK welfare system. The current UK Universal Credit reform made 
extensive use of this research. Incorporating the salience and stigma 
of benefits and taxes into labor supply models will be an important 
advance in the evaluation and design of earnings tax reform. 

• Social insurance and the contributory aspects of taxation and wel-
fare is another field that has been rather sidelined recently. Yet 
it should move more centre stage. The design issues are closely 
related to new dynamic public finance models and fit very neatly 
within modern life cycle labor supply models that emphasize the 
role of uncertainty and credit constraints, see Farhi and Werning 
(2013), and Golosov, Troshkin, and Tsyvinski (2011), for example. 

• The anticipation of tax reforms and the impact of policy an-
nouncements would seem another key avenue for research, see 
Blundell, Francesconi and van der Klaauw (2011), for a review. 
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Also Pistaferri (2003) for an important early reference on the use 
of expectations data in modelling dynamic labor supply respons-
es. Tax policy making is a slow process in most modern democra-
cies and reforms come into existence over many months and even 
years of debate and refinement. How do workers react to anticipa-
tions and announcements? How does this change the evaluation 
of tax reforms? 

• There is much we still do not know about the nature and size 
of taxable income elasticities. The use of ‘bunching at kinks’ es-
timators, as championed by Saez (2010), is clearly a very fruitful 
approach, see also the incorporation of information in Chetty, 
Friedman and Saez (2013). Understanding taxable income elas-
ticities, especially for top earners, remains a key factor in tax de-
sign. It is likely to remain a provocative and stimulating area of 
research, see for example Blomquist and Selin (2010), and Piketty, 
Saez and Stantcheva (2014), and references therein.

• The impact of tax and welfare incentives on migration and choice 
of jurisdiction for tax purposes is a key part of getting the design 
of the tax and welfare system right. They are a determinant of the 
taxable income elasticity and have increasingly important impli-
cations for tax and welfare design, see some initial discussion in 
Brewer, Saez and Shephard (2010).

Having put the chapters in this volume together and reflected on a 
number of new directions for research, it is not difficult to see why re-
search in this area remains active. Indeed, it is these developments and 
remaining puzzles that continue to make the analysis of labor supply 
and taxation a compelling and, perhaps surprisingly, engaging area of 
empirical microeconomic research. 
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Notes

Introduction by the Editors

 1. This concept has been proposed and analyzed by several IZA studies before, 
see, e.g., Bonin and Schneider (2006).

 2. Those written in the 1980s mainly focus on estimations using the continuous 
labor supply model of Hausman (1981) and provide evidence essentially 
for individuals in couples (Pencavel 1986, for married men; Killingsworth 
and Heckman 1986, for married women). More recent surveys incorporate 
other methods (see Blundell and MaCurdy 1999) including life cycle 
models (see Meghir and Phillips 2008; Keane 2011; Keane and Rogerson 
2012). Evidence on the elasticities of taxable income is surveyed in Meghir 
and Phillips (2008) and Saez, Slemrod and Giertz (2012). Evers, de Mooij 
and van Vuuren (2008) suggest a meta-analysis based on estimates for 
different Western countries, focusing essentially on those obtained with the 
traditional Hausman approach.

Chapter 1

 1. See also Chetty (2009).
 2. See Blundell, Bozio and Laroque (2011a) for a more detailed analysis of the 

composition effects.
 3. See Adam, Browne and Heady (2010) for a more detailed overview.
 4. Brewer et al. (2006) provide an excellent guide to the issues involved.
 5. Background programs and data are available at http://www.ucl.ac.uk/ 

˜uctp39a/lect.html, under Section III, Labour Supply and Tax Policy 
Simulation.

 6. In the Supplementary Material to the Blundell and Shephard paper the 
sensitivity of the results to a finer discretization of weekly hours are 
examined; the main results appear robust.

 7. Blundell and Shephard (2010) relax this to allow for partial observability 
of hours to capture the minimum hours conditions in the British tax 
credit system.

 8. In this design problem we assume full take-up and do not include the 
stigma model used in estimating the preference parameters.

http://www.ucl.ac.uk/
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Chapter 3

 1. Using a similar data set, but without explicitly modelling female labor 
supply, Blundell (1980) was unable to reject the separability of goods from 
male leisure. This indicates the crucial importance of female leisure in the 
rejection of separability.

 2. Energy covers fuel, light and power, clothing includes footwear; transport 
includes vehicles; we have excluded housing expenditure, implicitly 
treating it as separable from all other decisions, and we treat expenditure 
on durables as current consumption. Note that the durables definition 
includes items which are “time saving” as well as “time using”, so that it 
would be desirable to disaggregate this group.

 3. It is simple to demonstrate that if we let the unrationed model have 
additive homoscedastic disturbances and integrate these back into the 
cost function, then the corresponding rationed model will have neither 
additive nor homoscedastic disturbances.

Chapter 4

 1. This formulation of the life cycle problem assumes AL = 0 and abstracts 
from any bequest motive. However, the empirical formulation below is 
also consistent with an intertemporally separable bequest argument in the 
utility function but is unable to identify its parameters.

 2. The functional form of (11) remains the same at a comer solution. However, 
the relevant price would be replaced by a virtual price, see Browning, 
Deaton and Irish (1985).

 3. Such a form is a generalization of the life cycle model employed by 
Ashenfelter and Ham (1979).

 4. In the context of a life cycle consumption see also Hall (1978) and 
Muellbauer (1983).

 5. In a linear model it is possible, under certain circumstances (see Borjas 
1980), to use the actual hourly wage as an instrument for the normal 
hourly wage providing a consistent estimator under measurement error. 
For our nonlinear selectivity adjusted model this may also be a useful 
approach but the properties of such an instrumental variable estimator 
would clearly need some further investigation.

Chapter 5

 1. See also Cogan (1981) and Blank (1985). Heckman (1980) finds that his data 
reject the restrictions that the Tobit specification places on the constant 
term of the participation equation, but do not reject the restrictions that 
the Tobit model places on the slope coefficients in a linear participation 
equation.

 2. Blank (1985) finds that a state unemployment rate is statistically signifi-
cant in her reduced form hours per week and weeks per year equations. 
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However, as she notes, this variable may enter these equations simply as a 
determinant of the wage.

 3. We allowed for a selection adjustment term in the wage equation for 
participants but this was found to be insignificant.

 4. Further details of these tests are given in Blundell and Meghir (1986).
 5. Omitting the industry dummy leads to an increase in the weight given 

to industry  unemployment, vacancy and redundancy rates but does not 
affect the overall conclusions from this section. Similarly, the conclusions 
are little affected by the omission of the services and manual dummies 
from the labor supply model.

 6. A worrying aspect of the results presented in Table 5.2b is the large 
normality test statistics. As these tests are conditional on independence 
they could simply be “picking up” the failure of that assumption. In future 
work we will investigate this issue by deriving appropriate test statistics for 
non-normality in the model with dependence.

 7. In fact it is possible for the derivative (23) to be negative for workers even 
when labor supply is forward sloping. This could occur as y + a(∙) becomes 
very small and the last term in the expression dominates.

Chapter 6

 1. See, for example, Mroz (1987).
 2. As a referee pointed out, the business cycle could generate some composition 

effects for which we do not account due to the conditioning on households 
with employed men only.

 3. The key to the approach is the choice of groups. We discuss this later in 
detail.

 4. Whether this is the case is hard to evaluate and depends heavily on where 
the woman lives and how good the public childcare provision is in the 
area.

 5. See Heckman (1974), Gronau (1974), and Heckman (1979).
 6. This is exactly analogous to conditioning out non-workers, which avoids 

modelling the participation decision. As discussed in Blundell, Duncan and 
Meghir (1992), this may also account for the presence of “optimization” 
errors whose distribution has bounded and limited support.

 7. In practice this implies the exclusion of time-group interactions from the 
labor supply model. A full set of time effects and group effects are included.

 8. In principle married and cohabiting couples face the same budget constraint. 
The FES distinguishes between the two types of households only after 
1988.

 9. The wage elasticity is the coefficient on the log wage divided by hours of 
work and the other income elasticity is the coefficient on other income 
divided by hours of work and multiplied by other income.

 10. As a referee pointed out we would ideally have liked to compare the labor 
market trends of these two groups during a period of a stable wage structure 
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and the absence of reforms. The UK does not offer us such a chance since 
during the 70s a number of income policies, designed to compress wages, 
were implemented, as well as other tax reforms.

Chapter 7

 1. See Blundell and MaCurdy (1999) for an overview.
 2. Blundell and Hoynes (2004) and Brewer et al. (2006) present a comprehen-

sive review of the evidence.
 3. Card (1990) argues that constraints are the result of nonconvexities in the 

relationship between output and individual hours due to start-up costs or 
other aspects of the technology used.

 4. There has been relatively little analysis of hours constraints in Britain. Two 
studies that have investigated the extent of constrains on desired hours are 
Stewart and Swaffield (1997) and Bryan (2007). Using data from the British 
Household Panel Survey, they both find that a substantial proportion of 
male workers (Stewart-Swaffield) and male and female workers (Bryan) are 
not putting in the hours they would like, with most of the dissatisfied 
workers wishing to work fewer hours per week. Both studies, however, 
abstract from the way in which job changes are related to hours changes, 
and, more broadly, from the issue of the path of labor supply adjustment.

 5. Hours rules are an important feature of the UK’s welfare system more 
generally. Receipt of the basic safety-net welfare benefit (Income Support 
or income-related Jobseeker’s Allowance) is conditional on both working 
less than a certain number of hours and having a sufficiently low income. 
For parents, the hours rules for welfare benefits and in-work benefits are 
aligned so that families can never be entitled to both.

 6. Since 1998, the transfer system affecting lone parents has undergone nearly 
continuous reform. However, the most important change, in terms of 
both government expenditure and potential labor supply effects, was the 
introduction of WFTC. We do not want to claim however that there has been 
a stable post-reform period since October 1999. On this and other related 
and concurrent policy initiatives, see the discussion in the next subsection.

 7. It is worthwhile noticing that, for all three reforms, work incentives were 
likely to be dampened for single mothers living in areas with high childcare 
costs or high house rents (e.g., London and the South East of England). 
The availability of a more generous childcare tax credit component under 
WFTC might reduce this problem (Francesconi and van der Klaauw 
2007), although high and increasing rents had to be weighed within the 
trade-off between additional tax credit gains and lower Housing Benefit 
entitlements (Gregg and Harkness 2007). In Section 7.4.2 we will present 
and discuss estimation results obtained after stratifying the sample by 
child’s age, housing tenure, and region of residence.

 8. In Section 7.4.1 we shall return to the definition of the post-reform periods. 
Brewer (2001) has a detailed time-line of reforms to in-work benefits 
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between 1971 and 2000. This does not reflect the reforms in April 2003 
which lie outside our sample, and which are described in Brewer (2003).

 9. The choice of single women without children as control group in our 
analysis is somewhat arbitrary. Albeit not eligible to receive FC or WFTC 
because they do not have children, these women are different from single 
mothers along a number of observable characteristics (see Section 7.3). 
Most of the existing studies on the effect of in-work benefits on lone 
mothers use the same control group as used here, whether they look at the 
UK (Blundell et al. 2000b; Blundell and Hoynes 2004; Francesconi and van 
der Klaauw 2007; Gregg and Harkness 2007) or the US experience (Eissa 
and Liebman 1996; Meyer and Rosenbaum 2001). Blundell and MaCurdy 
(1999) lay out the identification conditions for such an analysis and their 
credibility in the context of the analysis of tax reform is further discussed 
in Heckman’s (1996) comment on Eissa (1996). In Section 7.4, however, we 
perform some sensitivity analysis in which the control group is restricted 
to single childless women with lower educational attainment.

 10. In general, conditioning can be accomplished non-parametrically by 
combining matching and difference-in-differences. We find that this 
makes very little difference to our estimates, which condition linearly on 
covariates.

 11. Eligibility to and provisions of the various New Deal schemes have 
slightly changed over time. In relation to NDLP, since 2002 lone parents 
are eligible to NDLP not only if they are in receipt of Income Support (as 
they were in previous years) but also if they receive other benefits (such as 
Housing Benefit and Council Tax Benefit) and, importantly, WFTC (as well 
as maternity allowance and statutory maternity pay). Also eligible are lone 
parents working under 16 hours per week (and thus ineligible to WFTC) 
who are not claiming any benefits, except child benefit. All these changes, 
however, were implemented outside our sample period.

 12. Compulsory Work Focused Interviews (CWFI) for lone parents claiming 
Income Support were introduced in April 2001. Under CWFI people of 
working age seeking to claim Income Support are obliged to participate 
in a work-focused interview with an advisor at the start of their claim 
as a condition of receiving the benefit. Kirby and Riley (2004) find little 
evidence that CWFI increase labor market participation amongst inactive 
benefit claiming lone mothers.

 13. The (levels of) time-varying variables are all measured at t – 1.
 14. It is worth noting at this point that were firms to adjust their overall shift 

lengths in response to these changes in desired labor supply, there could be 
important spillover effects on other workers in our control group. We have 
not been able to locate any evidence either way on changes in shift length 
at the time of these reforms but it would clearly be useful to document 
evidence on this.

 15. Women with zero hours at the time of any of the twelve interviews are 
excluded from the analysis. For further discussion on this point, see Section 7.3.
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 16. Of the individuals interviewed in 1991, 88 percent were re-interviewed 
in wave 2 (1992). The wave-on-wave response rates from the third wave 
onwards have been consistently above 95 percent (that is, 95 percent of 
the previous-wave respondents get interviewed). Detailed information on 
the BHPS is presented in Lynn et al. (2006) and can be obtained at http://
www.iser.essex.ac.uk/ulsc/bhps/doc/. The households from the European 
Community Household Panel subsample (followed since the seventh wave 
in 1997), those from the Scotland and Wales booster subsamples (added to 
the BHPS in the ninth wave) and those from the Northern Ireland booster 
subsample (which started in wave 11) are excluded from our analysis.

 17. Restricting our analysis to women who work for at least two consecutive 
periods leads to a sample of women who are more educated and less poor 
than those who are observed out of the labor market more frequently. 
But crucially the differences between treatment and control groups in this 
larger sample are very similar to those found in the more restricted sample 
used in the paper.

 18. For non-British readers, “A (Advanced)-level” corresponds to education 
beyond high school, but short of a university degree.

 19. Our measure of job change does not include internal promotions or job 
changes within the same firm or establishment, but includes all moves from 
one firm to another (either through quits or layoffs). Alternative definitions 
of job change (e.g., dropping laid-off workers from the pool of movers, or 
dropping promoted workers from the group of the stayers) produce similar 
results to those reported in this paper. See also Section 7.4.3.

 20. To account for potential differential attrition over the panel and individual/
item nonresponse in each specific wave, we recomputed group-specific means 
using weighted data (with either cross-sectional or longitudinal enumerated 
individual weights). The results (not shown) are very similar to those 
obtained with unweighted data and presented in Table 7.1, suggesting that 
the problems induced by panel attrition and changing sample composition 
are likely to be relatively small in our data. We shall return to some of these 
issues while performing sensitivity analysis (see Section 7.4.3).

 21. For the sake of visual clarity, Figure 7.1 does not show the observations 
with more than 60 weekly hours. These, however, represent less than one 
percent of the subsamples in each survey period, and are included in the 
regression analysis reported below.

 22. This contrasts with the estimates reported in Stewart and Swaffield (2004), 
which provide evidence of female labor supply reduction of 1-2 hours per 
week as a result of the introduction of the National Minimum Wage in 
April 1999. Their results are not robust across data sets and specifications, 
and are obtained from data that stop in September 2000 at the latest (that 
is, just before the second post-WFTC year in our sample). In addition, as 
pointed out in the Introduction, the Stewart-Swaffield estimates refer to all 
women, so we do not know how single women with and without children 
have been differentially affected by the minimum wage.

http:/www.iser.essex.ac.uk/ulsc/bhps/doc/
http:/www.iser.essex.ac.uk/ulsc/bhps/doc/
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 23. In parentheses, this and the subsequent tables report the absolute value of 
t-ratios obtained from standard errors that are adjusted to reflect multiple 
observations per person (and are robust to arbitrary forms of serial corre-
lation and misspecification). For the sake of brevity, the estimates on the 
control variables are not reported but are available from the authors.

 24. To understand this lack of effect, we estimated variants of equations (1)–(4) 
with Q interacted with marital status (not shown). Regardless of whether  
we control for group-specific time trends, changing job is associated with 
increases of about 1.2 hours per week for single mothers and with 
reductions of 0.8 hours per week for single childless women.

 25. We reach the same conclusion if we keep the entire sample as in Table 7.2 
but redefine the post-reform period as either 1999–2000 or 1999–2001. 
Similarly, redefining the FC period over 1992–93 (rather than 1992–94) 
does not alter our baseline results.

 26. These estimates are also accompanied by a significantly different impact 
of changing job on hours changes for the two groups of women ( α 2 ). When 
moving from one job to another, women in the bottom part of the hours 
distribution faced an average increase of nearly 2 hours per week, while 
women in the top part of the distribution reduced their labor supply by 
about 1 hour per week.

 27. If a large proportion of better-educated single mothers had not been 
eligible to WFTC, the effects reported in Table 7.2 should be attributed to 
shocks other than WFTC. However, using data from the Family Resources 
Survey, we find that tax credit eligibility has increased proportionally 
more for more educated lone mothers than for the less educated after 
the introduction of WFTC (albeit a greater fraction of the less educated 
are eligible). In particular, between 1995 and 1998, about 26 percent of 
better educated lone mothers who work 16 or more hours per week were 
eligible to FC. Between 2000 and 2002, 49 percent were eligible to WFTC 
(an increase in eligibility rate by 88 percent). For the less educated, the 
increase in eligibility rate was only 28 percent (from 65 to 83 percent).

 28. Stratifying the sample jointly by region and house tenure leads to small 
subsamples. But when we performed the analysis on the entire sample 
and included an interaction term between these two variables, the largest 
increases in worked hours occurred in association with changing job 
after the introduction of WFTC for single mothers who lived in rented 
accommodations outside the London/South-East region.

 29. Single mothers who were employed in manufacturing industries also 
showed a significant increase of 3 hours of work per week if they changed 
job after the introduction of WFTC (panel F). For the same group of women 
there is also evidence (significant only at the 10 percent level) of positive 
labor supply adjustments of about 1.6 hours per week if they changed job 
between 1992 and 1994 (i.e., during the FC regime). This effect involves 
only 25 percent of the whole sample, and this may be why it does not show 
up in the baseline estimates of Table 2 for the whole sample. Manufacturing 
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production is based on technologies that are traditionally less flexible than 
those used in services, such as batch methods and robotized assembly 
lines (Goldin and Katz 1998), which may be reflected in a greater rigidity 
in (downward) adjustments in hours.

 30. Over the whole sample period, about 19 percent of lone mothers report being 
overemployed, 18 percent underemployed, and the remaining 62 percent 
report being satisfied with their hours of work. The corresponding proportions 
for single women without children are 28, 11, and 61 percent. Considering 
all women in the sample, the most mobile are the underemployed (with 27 
percent of them changing job in any two consecutive years), while the job 
changing rates for the overemployed and the other group of workers are 
lower (19 and 15 percent respectively).

 31. The hypothesis that the estimated b and β coefficients are equal can be 
rejected at the 5 percent level (p-value = 0.027).

 32. Notice that “unconstrained” are defined to be those workers who would 
like to continue to work the same number of hours. This definition 
may not precisely reflect their entire preference ordering, since they 
may be constrained in other dimension (e.g., job location and family 
responsibilities).

 33. Following Altonji and Paxson (1992) and Euwals (2001), we also checked 
whether the hours adjustments estimated in conjunction with the WFTC 
reform are in line with women’s stated preferences. The results (which are 
not reported for convenience) show that this is the case, especially for 
underemployed lone mothers. Almost 80 percent of single mothers who 
wanted to work more did adjust their hours upward by changing job after 
the 1999 reform as opposed to only 30 percent among those who did not 
change job. The corresponding downward adjustments for women who 
wanted to work fewer hours were instead 55 and 18 percent for movers and 
stayers respectively.

 34. We also reestimated the models eliminating laid-off workers from Q, or 
dropping promoted workers from the group of the stayers. Both these 
exercises produced results that were virtually identical to those shown in 
Table 7.2, and are thus not reported.

Introduction to Part IV

 1. The suggestion that the longer term pay-off to part-time work may be 
limited is confirmed in the recent more comprehensive study Blundell et al. 
(2013).

Chapter 8

 1. We choose not to impose an equivalence between hours of work and 
hours of childcare; empirical evidence in Duncan, Giles and Webb (1995) 
suggests equivalence to be an unreasonable assumption. For this illustrative 
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example, and for the simulation exercise that follows, we assume a linear 
relationship between childcare hours and hours of work. The form of the 
linear relationship is estimated from observed patterns of childcare use in 
the FRS for a range of households of different demographic types. Details 
of these estimated relationships between childcare hours and hours of 
work are given in Table 8A.2 of the appendix.

 2. This is not universally true, however. If the man were to work 30 rather than 
40 hours, then examination of Figure 8.5 shows the income differential 
rising initially as the woman moves into work, before ultimately falling 
once household income reaches the pre-reform cut-out point for Family 
Credit.

 3. See Duncan, Giles and Webb (1995).
 4. A point well documented in Dilnot and Giles (1998), for example.
 5. Based on observed patterns of work and childcare use among working 

women.
 6. See Moffitt (1992) for a survey of incentive responses to welfare reform in 

the US, and Dickert, Hauser and Scholz (1995), Eissa and Hoynes (1998) or 
Eissa and Liebman (1996) for an evaluation of the labor market responses 
to changes in the US system of Earned Income Tax Credit (EITC). For the 
UK, see Dilnot and Duncan (1992) for a simulation study of the 16-hour-
rule reform in Family Credit.

 7. The discrete approach to estimation has become increasingly popular in 
recent literature. See Blundell and MaCurdy (1999) for a survey and Bingley 
and Walker (1997), Duncan and Giles (1998), Hoynes (1996), Keane and 
Moffitt (1998) and van Soest (1995) for specific applications of discrete 
choice methods to labor supply analysis.

 8. This requires re-sampling techniques, since to operationalize the computa-
tions of the new probabilities involves drawing repeated realisations of 
the stochastic elements of the discrete choice model laid out in earlier 
sections. See Duncan and Weeks (1998) for a more detailed explanation.

 9. This standard approach for dealing with missing wages is discussed in 
Blundell et al. (2000a).

 10. See Blundell and Reed (1999) for a more detailed comparison of the two 
approaches.

 11. Since this fifth scenario requires full re-estimation of the structural model, 
we restrict the reported comparison to an illustrative sample of single-
parent households only.

Chapter 9

 1. See Dilnot and Duncan (1992), for example.
 2. Gregg et al. (1999) emphasize this point.
 3. See Blundell and MaCurdy (1999).
 4. Gregg, Johnson and Reed (1999) consider a number of alternative methods 

for ‘imputing’ the wage for new entrants. Their preferred method is to use 
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the wages of recent entrants in the UK Labour Force Survey. As one might 
expect, these are often well below the wages of similar individuals in work, 
and suggest that the use of wages of workers without correction could lead 
to a biased assessment of a policy reform. However, for lone parents at 
least, they report little difference between entry wages and the average of 
wages for all those in work. The standard reform simulation approach, as 
used in the figures reported in Section 9.4 below, uses wages adjusted for 
selection. These will also typically be lower than the observed wages for 
those currently in work (see Blundell et al. 2000b, for a discussion of this 
approach).

 5. The discussion in this section draws heavily on the excellent review by 
Eissa and Hoynes (1998), where further details can be found.

 6. See Eissa and Liebman (1996) for a more extensive discussion of EITC 
rules.

 7. See Blundell, Duncan and Meghir (1998) for the precise derivation of these 
conditions.

 8. Liebman (1998) provides an update of this study and shows similar effects 
through to 1996.

 9. Introducing a stigma cost to participation in WFTC allows the simulation 
model to predict a low probability of take-up among those with low eligi-
bility, something found in earlier studies of welfare program take-up. 
Moreover, it suggests a higher take-up of WFTC (in contrast to FC) for 
those whose eligible amount of credit increases as a result of the WFTC 
reform.

 10. It is worth pointing out that the movement into work requires the 
individual receiving a suitable job offer. Since this is a probability-based 
model, the impact of a low job offer rate is reflected in a lower participation 
probability. In the simulation model a job offer probability is included 
and allowed to depend on regional labor market characteristics and 
the characteristics of the individual, following the model of search and 
discouraged workers developed in Blundell, Ham and Meghir (1987).

 11. See Blundell et al. (2000b) for details.
 12. See, for example, the discussion of the design of the EITC in Meyer and 

Rosenbaum (2001).
 13. See Paull, Walker and Zhu (2000).
 14. See Dickert and Houser (1998), Ellwood (2000), and Moffitt (1998).
 15. See Dickert and Giles (1996) for a detailed discussion of childcare availability.

Chapter 10

 1. LaLonde (1986) is perhaps the most influential paper expressing this view 
(see Heckman and Hotz 1989 for an early riposte). Recently, Dehejia and 
Wahba (1998; 1999) have argued that careful matching using propensity 
score methods can overcome many of the problems with conventional non-
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experimental estimators and sought to demonstrate this using LaLonde’s 
original data on the National Supported Work (NSW) program. Smith and 
Todd (2005), however, showed that such “success” came from discarding 
a large proportion of the original NSW data and that cross sectional 
matching estimators remained highly sensitive on the full sample. As 
with our own results presented here Smith and Todd found difference-in-
differences estimators are the most robust.

 2. This is the main British form of unemployment insurance (see Appendix D).
 3. For more information about training programs in Britain and their effects 

see, for instance, Dolton, Makepeace and Treble (1992), Blundell, Dearden 
and Meghir (1996) and Blundell et al. (1997).

 4. See Heckman (1979), Heckman and Robb (1986), Blundell, Duncan and 
Meghir (1998), Bell, Blundell and Van Reenen (1999) and Blundell and 
Costa Dias (2000) for precise descriptions of these conditions. Davidson 
and Woodbury (1993) is an example of an attempted calibration of sub-
stitution effects using data from the Illinois unemployment insurance (UI) 
experiments (see also Woodbury and Spiegelman 1987, on this program).

 5. See Card and Hyslop (2005) for evidence of the absence of dynamic effects 
in the Canadian Self-Sufficiency Project.

 6. For example, Knab et al. (2000).
 7. On job assistance see the survey by Meyer (1995); on wage subsidies see 

Katz (1998).
 8. JSA is the main form of unemployment benefit in the UK. It is essentially 

a flat rate benefit paid every two week of about £40 ($60) a week. Past 
work experience is not a condition of receipt of JSA and although there is 
a requirement to “actively seek employment”, it is not time limited. See 
Appendix D for details.

 9. Note that certain groups of especially disadvantaged individuals (e.g. the 
disabled, ex-convicts, those with basic skills problems, etc.) are allowed to 
enter the New Deal earlier than six months if they wish. Additionally, in 
the early stages of the program those individuals on JSA for over six months 
were only obliged to enter the New Deal as they reached their 12th, 18th, 
24th month, etc of JSA (unless they choose to be early entrants). We are 
careful to control for these “early entrants” in the work below.

 10. This is quite generous. Hales et al. (2000) find that the mean starting wage 
for those on a subsidized job is £3.78 an hour, implying a forty per cent 
level of subsidy for a thirty-seven hour week.

 11. The intention was that the treatments were staged. The employment service 
would seek to place an individual in an unsubsidized job in the first month 
of the program, a subsidized job in the second month, in education/
training in the third month and the Environmental Taskforce in the 
fourth month. This guidance was not strictly enforced on the ground, 
however.

 12. See Anderson, Riley and Young (1999).
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 13. Our data currently ends in July 1999. Individuals entering the Gateway in 
April 1998 and joining the year-long education and training option after 
four months will only start job search in August 1999.

 14. For example, Heckman, Lochner and Taber (1998a).
 15. See Hahn, Todd and Van der Klaauw (2001).
 16. The matching method we use smoothes the counterfactual outcomes 

either with a Kernel based method or with splines (see, Heckman, Ichimura 
and Todd 1997). We also present results based on the nearest neighbour 
weighting scheme. These however turn out to be much less precise.

 17. We also considered more finely disaggregated age groups – e.g. 24 vs. 25 
year olds – which generates similar qualitative results, although with much 
less precision on account of the smaller sample size.

 18. This analysis is also informative on whether the assumptions on the 
comparability between any two groups being used are valid. In fact, before 
the introduction of the New Deal the estimated impacts are expected to 
be zero given the absence of a policy that causes a differential behavior 
between any two groups being compared. If, however, a large number 
of point estimates are found to be significantly different from zero, one 
might suspect that the assumptions on the comparability of the two 
groups being used are not valid.

 19. There is a code in the JUVOS data which purports to have New Deal 
destinations, but on investigation it proved to be unreliable.

 20. One could also worry about 18-22 year olds in college education. There is 
only a tiny fraction of this group in the unemployed pool, however.

 21. Britain had never had a national minimum wage before this date. There 
was a system of Wages Councils that set minimum wages for certain groups 
of occupations in low-wage industries. These only covered about two million 
of the approximately 30 million UK workforce when they were abolished in 
1993 (see Dickens, Machin and Manning 1999, for an analysis).

 22. All regressions include a set of other covariates, including age (when similar 
age groups are being compared), marital status, region, sought occupation 
and labor market history variables. All computations have been performed 
excluding these covariates as well. Given the similarity of the results, 
however, we skip their presentation.

 23. Appendix A presents some comparisons between treatment and comparison 
groups with respect with some of the covariates being considered, 
including a few checks on the quality of the propensity score matching.

 24. See Van Reenen (2001) for discussion of Restart and the introduction of 
JSA.

 25. See Eissa and Leibman (1996) for an evaluation.
 26. See Blank, Card and Robins (2000) for example.
 27. Katz (1998). See also Burtless (1985) and Dubin and Rivers (1993) for 

evaluations of wage subsidy programs.
 28. Other comparisons are available and can be provided under request.
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Chapter 11

 1. Here we refer explicitly for the New Deal for Young People, directed 
towards 18-24 year olds with at least six months unemployment. However, 
there are now similar policies in the UK directed toward those on disability 
benefit (New Deal for Disabled People), for those aged over twenty five – 25 
Plus, for Lone Parents and for older workers – 50 Plus. Although different, 
each have similar characteristics and are subject to similar design issues.

 2. The “scaring” effect of spells of unemployment and welfare is also raised 
as a further deterrent to work (see Gregg and Wadsworth 1999).

 3. See Eissa and Liebman (1996).
 4. See Gradus and Jusling (2001), who also review similar schemes and 

proposals in Germany, the Netherlands, Ireland and Finland.
 5. See Holcomb et al. (1998) for a review of these schemes. In particular the 

Work Mandate designs which are very close to the design of the New Deal.
 6. See Card and Robins (1998).
 7. See Bos et al. (1999).
 8. Quets et al. (1999) provide a careful evaluation of the effect of adding job 

search services to the SSP. This evidence is used later in our discussion of 
job search assistance in financial incentive programs.

 9. See Miller et al. (1997). Continuation of the MFIP in work is conditional on 
accredited training for workers who do not have children under one year 
old and who are in jobs of less than 30 hours per week. 

 10. Inland Revenue (2001).
 11. These are sometimes referred to as the “windfall beneficiaries” of the 

program.
 12. The proportion of NEETs (not in employment, education or training), 

sometimes referred to as the “idle”, was 8.4% in the UK in 1997 compared 
to 2.3% in 1984. In 1997 the corresponding figure was 5.6% in the US, 
4.2% in Germany, 3.3% in France and 9.1% in Italy (see Blanchflower and 
Freeman 2000).

 13. See Nickell (1999) for an extensive review of the British data. Hoynes 
(2000) also notes a strong degree of sensitivity to the cycle among young 
welfare recipients and low-skilled workers in the US.

 14. These figures are drawn from the repeated cross-sections of the British 
Family Expenditure Survey. As such they refer to different people over 
time and will therefore exhibit systematic composition changes according 
to birth cohort, education and other factors.

 15. See Dickens (2000) and the references therein.
 16. See Blundell and Preston (1998).
 17. This is quite generous. The mean starting wage for those on a subsidized 

job is £3.78 an hour, implying a 40 per cent level of subsidy for a 37 hour 
week.

 18. Once the option period is over, if the individual has not managed to keep/
find a job or leave the claimant count for any other reason, the third stage 
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of the program is initiated, the Follow Through. This is a process to the 
Gateway, taking up to 13 weeks, where job search assistance is the main 
treatment being provided.

 19. See Blundell and Hoynes (2004) for a brief historical review.
 20. See Brewer (2001).
 21. See Dickert-Conlin and Holz-Eakin (2000).
 22. See Pavetti et al. (2001).
 23. See Dilnot and Giles (1999) for a discussion of the impact of the WFTC 

reform on implicit tax rates.
 24. This is the second “peak” in Figure 9.7.
 25. See MaCurdy and McIntyre (2004), for example.
 26. As noted already, empirical evidence on wage progression for specific types 

of workers is sadly lacking. Reliable evidence for low-skilled workers is 
dogged by selection and attrition problems as highlighted in the study of 
age growth in the SSP treatment population by Card, Michalopoulos and 
Robins (2001).

 27. See Katz (1998).
 28. See Sianesi (2001).
 29. As already noted, there is no reason why continuation of the credit could 

not be conditional on various advancement conditions oriented toward 
wage progression such as job search and accredited training.

 30. Dolton and O’Neill (1996).
 31. See Abbring, van Berg and van Ours (1996) for further evidence on the 

effectiveness of sanctions on transition rates into employment from 
unemployment.

 32.   See Abbring, van Berg and van Ours (1996) for further evidence on the 
effectiveness of sanctions on transition rates into employment from 
unemployment.

 33. Miller et al. (1997), and the discussion in Card and Blank (2000a).
 34. See Riccio and Bloom (2001), for example.
 35. See also the design of the New Deal for Long Term Unemployed, 25 Plus, 

analyzed in Lissenburgh (2001).
 36. See Blundell, Duncan and Meghir (1998).
 37. See Blundell and MaCurdy (1999), for a review.
 38. See Blundell and Costa Dias (2000).
 39. Bonjour et al. (2001) and Dorsett (2001) provide a detailed description of 

the option and post-option results.
 40. See Van Reenen (2004) for a careful cost-benefit analysis of the New Deal.
 41. Blundell et al. (2001) assess the importance of the estimated effects and 

interpret them in an historical perspective. They provide some lower and 
upper bounds for the treatment effect by using other pre-program time 
periods. This can be done for total outflow for all years since 1982.

 42. See Adnett and Dawson (1996) for a look at European schemes and Dickert-
Conlin and Holz-Eakin (2000) for an extensive review of the issues.
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 43. All regressions in Table 9.1 and Table 9.2 include a set of other controls, 
including age (when similar age groups are being compared), marital 
status, region, sought occupation and labor market history variables. All 
computations have been performed excluding these covariates as well. 
Given the similarity of the results, however, we skip their presentation.

 44. Blundell et al. (2001) presents some comparisons between treatments and 
controls with respect to some of the covariates being considered, including 
a few checks on the quality of the propensity score matching.

 45. Bartik (2000) finds relatively small displacement and substitution effects 
for the recent US welfare reforms, despite the large declines in caseload.

 46. See the surveys by Katz (1998) and by Meyer (1995). Also a round up of 
the evidence on wage subsidy programs in Bell, Blundell and Van Reenen 
(1999).

 47. This work develops earlier structural labor supply simulation models by 
Hoynes (1996), for example. In particular, it allows for childcare demands 
to vary with hours worked and it allows for fixed costs of work. It also 
accounts for take-up by incorporating welfare stigma following on from 
Keane and Moffitt (1998).

 48. Interestingly a similar “unintended” adverse effect on employment rates 
among married women has been documented for the EITC expansions in 
the US, see Eissa and Hoynes (1998).

 49. Department of Social Security, Client Group Analysis.
 50. There has also been a large increase in take-up of the Childcare Tax Credit 

compared to the childcare disregard under Family Credit. 111,000 families 
were receiving help with childcare costs in May 2000, a 156% increase 
over 12 months. The average amount of costs claimed was £32 a week. But 
although a large increase, this is still only 10% of the total WFTC caseload.

 51. See Eissa and Liebman (1996) for use of similar control groups in the 
evaluation of the EITC reforms. As mentioned above this type of before 
and after evaluation is often termed a “natural experiment”.

 52. One caveat to this is the possible impact of childcare credit. Under WFTC 
this is a generous scheme available only to those in work (requiring both 
parents in a couple to work at least 16 hours) but it is currently taken up 
by only a small fraction of WFTC recipients. If participation in this part of 
the WFTC program was to expand significantly it could further encourage 
labor supply among those low-income parents who are currently out of 
work and claiming Income Support.

 53. See also the discussion in Dickert-Conlin and Holz-Eakin (2000).
 54. Meyer (1995) highlights the potential for cycling effects.
 55. The review of such schemes by Meyer (1995) finds a significant (and cost 

effective) impact of mandatory job search assistance schemes operating in 
the late 1980s in the US.

 56. For two recent important studies see Ermisch and Francesconi (2000) and 
Morris and Michalopoulos (2000).



424

Notes

Dictionary: NOSD

OUP CORRECTED PROOF – FINAL, 02/24/2016, SPi

Chapter 12

 1. Although earned income tax credit policies have been implemented for 
couples in the UK and in the US, I will focus on the design of such policies 
for lone parents. The issues are similar but, for couples, we need to consider 
a model for joint labor supply decisions in families. A number of alternative 
models exist; see Blundell,  Brewer and Shephard (2006) for example. 
However, the implementation and estimation of collective models for the 
analysis of tax and welfare reform is still in its infancy, see Bargain et al. 
(2006).

 2. Gosling, Machin and Meghir (2000).
 3. Brewer and Gregg (2001).
 4. See Eissa and Liebman (1996).
 5. See Gradus and Julsing (2001), who also review similar schemes and 

proposals in Germany, the Netherlands, Ireland and Finland.
 6. See Holcomb et al. (1998) for a review of these schemes. In particular the 

Work Mandate designs which are very close to the design of the New Deal.
 7. See Card and Robins (1998).
 8. See Bos et al. (1999).
 9. Quets et al. (1999) provide a careful evaluation of the effect of adding job 

search services to the SSP. This evidence is used later in our discussion of 
job search assistance in financial incentive programs.

 10. See Miller et al. (1997). Continuation of the MFIP in work is conditional on 
accredited training for workers who do not have children under one year 
old and who are in jobs of less than 30 hours per week.

 11. These figures are drawn from the repeated cross-sections of the British 
Family Expenditure Survey. As such they refer to different people over time 
and will therefore exhibit systematic composition changes according to 
birth cohort, education and other factors.

 12. An important start on this has been made in Kleven, Kreiner and Saez 
(2006) and for a discussion of collective models see Bargain et al. (2006).

 13. See Blundell (2002) and references therein.
 14. See Moffitt (1983).
 15. See also Chone and Laroque (2005), Beaudry and Blackorby (2000), Liebman 

(2002).
 16. See Blundell and MaCurdy (1999).
 17. These are summarized here, for a full description see Blundell et al. (2000b) 

and Brewer et al. (2006).
 18. Up to £80, between £80 and £140, between £140 and £220, and £220 and 

above respectively. 

Chapter 13

 1. The Mirless Review provides a recent overview of UK earnings tax design 
(Brewer, Saez and Shephard 2010).
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 2. Hours conditions are used in the tax credit systems in Ireland and New 
Zealand. They are also proposed in Keane (1995), although not within an 
optimal tax framework.

 3. An alternative model which incorporates constraints on the labor supply 
choices in an optimal design problem is developed in Aaberge and 
Colombino (2008).

 4. Depending on the size of the interval, this framework nests two important 
special cases; (i) when hours are perfectly observable  h̲  = h̅ = h for all h ∈ H; 
(ii) only earnings information is observed h =  H ++  for all h > 0. In general 
this is viewed as a problem of partial observability since actual hours h are 
always contained in the interval h. In our later analysis in section 7.4 we 
will explore the effect that both random hours measurement error, and 
possible hours misreporting have upon the optimal design problem.

 5. Conditional on work hours h, consumption will not depend on ε given our 
assumption that ε enters the utility function additively and is independent 
of (X, ϵ).

 6. For many families with children, these increases in out-of-work income 
meant that replacement rates remained relatively stable.

 7. The potential dependence of childcare expenditure on T has been suppressed 
for simplicity.

 8. The total hours elasticity  η r  is related to the intensive and extensive 
elasticities (respectively  η e  and  η i ) according to  η t  =  η i  + (Q/P) ×  η e . Here, P 
denotes the employment rate, and Q is the ratio of average hours of new 
workers, relative to the initial average hours of existing workers.

 9. A large participation (extensive) elasticity and a relatively small intensive 
elasticity have been reported in other studies, see Blundell and Macurdy 
(1999). A useful recent reference is Bishop, Heim and Mihaly (2009) who 
report a (fitted) intensive elasticity of 0.05 in 2003, as well as a (fitted) par-
ticipation elasticity of 0.25 in the same year, for single mothers in the US.

 10. These marginal tax rates are again restricted to lie between −100% and 
100%, but now apply to weekly earnings from £0 to £400 in increments of 
£50, and then all weekly earnings above £400.

 11. Comparing actual tax schedules to the optimal schedules from Table 14.6 
is complicated as the actual systems vary in multiple dimensions. Broadly 
speaking, the optimal tax schedule (when θ = −0.2) has higher (lower) 
values of out-of-work support than the actual April 2002 system for 
families with low (high) values of housing rent and Council Tax. For low 
values of earnings we obtain lower marginal tax rates (except at very low 
earnings due to an income disregard in Income Support). For lone mothers 
with moderate wages we obtain lower marginal tax rates over a large range 
of earnings.

 12. The hours bonus is sufficiently large that a mother earning the minimum 
wage would face an effectively zero participation tax rate at 19 hours.

 13. The welfare gains from a part-time hours rule are also small if we condition 
by the age of children as described in Section 14.7.3. And while the welfare 
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gains from an optimally placed (full-time) hours rule are also small for 
mothers with pre-school aged children, these gains are found to be much 
more substantial for parents with school age children. Full results are 
available upon request.

 14. In practice misreporting costs are likely to vary with both observed and 
unobserved worker characteristics. While it is sufficient to model this as 
a single cost for the purpose of our discussion and simulations here, our 
framework can easily be extended to incorporate such heterogeneity.

 15. The misreporting cost b is measured relative to standard deviation of the 
state specific error ε. With an hours bonus payable at 33 hours per week (for 
example), a value of b = 0.16 would mean that the utility cost of reporting 
33 hours when actual hours are 26 is equivalent to a 0.16 × (33 − 26) = 1.12 
standard deviation change in the realization of the state specific error.
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