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FOREWORD

The vast majority of the world’s poorest households depend to a considerable
extent on farming for their incomes, while food represents a large component of
the consumption of all poor households. The prices of farm products are thus
crucial determinants of the extent of poverty and inequality in the world. Yet, for
generations, these prices have been heavily distorted by government policies in
high-income countries and in developing countries. True, many countries began
to reform their agricultural price and trade policies in the 1980s, but Distortions to
Agricultural Incentives: A Global Perspective, 1955—-2007 (edited by Kym Anderson),
a 2009 World Bank publication, shows that the extent of government policy inter-
vention is still considerable and still favors farmers in high-income countries at the
expense of farmers in developing countries.

What would be the poverty and inequality consequences of the removal of the
remaining distortions to agricultural incentives? This question is of great rele-
vance to governments in evaluating ways to engage in multilateral and regional
trade negotiations or to improve their own policies unilaterally. The answer is
often not clear in any one country and is certainly an empirical matter for groups
of countries because the positive and negative effects in different settings may be
offsetting. Some analysts have sought answers in past events using ex post econo-
metric analysis of historical data, but it is not easy to find natural experiments that
are suitable for analysis and from which it is possible to generalize. An alternative
approach—the one adopted in the present study—is to undertake ex ante analysis
using economy-wide models, including global models, so as to be able to simulate
the prospective effects of the multilateral removal of all price-distorting policies.

This volume represents a first attempt to exploit new methodologies, models,
and databases (developed partly as a consequence of recent World Bank—sponsored
research) to assess the relative impacts on national, regional, and global poverty

xvii



xviii Foreword

and inequality of agricultural and nonagricultural trade policies at home and
abroad. While clear, definitive answers are not easy to determine, the volume
extends our understanding of the contributions of various policies to inequality
and poverty in selected developing countries and regions. Its broad finding is that
the removal of all current price-distorting policies is likely to reduce global
poverty and inequality, but there may be a few countries in which such a policy
change on its own might worsen poverty nationally. In particular, it highlights the
fact that the results are sensitive to assumptions about the changes in taxation
needed to compensate the national treasury for losses in trade tax revenue, the
degree of flexibility in each country’s labor markets, the complementary measures
taken to increase the opportunities for farm families and mitigate any adverse
poverty impacts, and so on. As always, agricultural and trade policy reforms have
better prospects of becoming politically and socially sustainable, the more govern-
ments also provide optimal domestic safety net policies.

Justin Yifu Lin
Senior Vice President and Chief Economist
The World Bank
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INTRODUCTION
AND SUMMARY

Kym Anderson, John Cockburn, and Will Martin

For decades, the earnings from farming in many developing countries have been
depressed because of a pro-urban, antiagricultural bias in own-country policies
and because governments in more well off countries are favoring their farmers by
imposing import barriers and providing subsidies. These policies have reduced
national and global economic welfare, inhibited economic growth, and added to
inequality and poverty because no less than three-quarters of the billion poorest
people in the world have been dependent directly or indirectly on farming for
their livelihoods (World Bank 2007). Over the past two or three decades, however,
numerous developing-country governments have reduced sectoral and trade
policy distortions, while governments in some high-income countries have also
begun reforming protectionist farm policies. Partly as a consequence of these and
associated domestic policy reforms and the consequent growth in incomes in
many developing countries, the number of people living on less than US$1 a day
fell by nearly half between 1981 and 2005, while the share of these people fell from
42 to 16 percent of the global population (table 1.1).

Notwithstanding the dramatic achievement in poverty reduction, there were
still almost 900 million extremely poor people in 2005, and the number may have
risen following the eruption of the global financial crisis in 2008. Moreover, most
of the improvement has been in Asia (especially China), while, in Sub-Saharan
Africa, the incidence of poverty was not much different in 2005 than in 1981, at
around 40 percent (amounting to 300 million people in 2005). Despite the success
of China, more than 100 million people were still living on less than US$1 a day
there in 2005, 90 percent of whom lived in rural areas. In India, the number of



& Table 1.1. Global Poverty and Inequality, by Region, 1981-2005
(number and percent of people living on less than 2005 PPP US$1 a day)

Share of Index of
poor who income

are rural, inequality,
2002, % 20047

Number of people, millions

World 1,528 1,228 1,237 1,146 879 74 —
Sub-Saharan Africa 157 202 247 299 299 69 —
East Asia and Pacific 948 598 600 425 180 85 0.37

China 730 412 444 302 106 90 0.36
South Asia 387 384 341 359 350 75 0.35

India 296 285 280 270 267 74 0.33
Latin America and the Caribbean 27 35 34 40 28 34 0.52
Rest of world 9 9 15 23 22 50 —

East and South Asia share in world, % 87 80 76 68 60 — —

Share of population, %

World 42 30 27 23 16 — —
Sub-Saharan Africa 40 42 44 46 39 — —
East Asia and Pacific 69 39 36 24 10 — —

China 74 38 38 24 8 — —
South Asia 42 37 29 27 24 — —
India 42 36 31 27 24 — —
Latin America and the Caribbean 7 8 7 8 5 — —

Sources: Chen and Ravallion (2008); for the rural share, Ravallion, Chen, and Sangraula (2007); for the Gini coefficient, PovcalNet (2008).
Note: The calculations are based on 2005 PPP (purchasing power parity) dollars. — = no data are available.

a. The index is the Gini coefficient calculated as the population-weighted cross-country average of national Gini coefficients in the region for the available year nearest
to 2004.
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extreme poor remains stubbornly close to 300 million (74 percent in rural areas)
despite large farm subsidies.

Less pressing than the problem of extreme poverty, though nonetheless still
important to the welfare of individuals, is the extent of income inequality." In the
past, only inequality at the local level affected the utility of individuals, but the
information and communication technology revolution has increased awareness
of income differences nationally and even internationally. At national levels, there
are concerns about rural-urban inequality, as well as inequality within other clas-
sifications. Within rural areas, for example, differences in incomes may be vast
among landless unskilled farm workers, subsistence farmers, the owners of larger
commercial farms, and nonfarm workers in rural towns.>

At the global level, Milanovic (2005) points to three possible means of assess-
ing the changes in income distribution in recent decades. One revolves around
intercountry inequality, the comparison of average incomes across countries
wherein each country has an equal weight in the world distribution regardless of
population size; measured in this way, income distribution appears to have
become more unequal. The second focuses on international inequality, the com-
parison of average incomes across countries wherein each country is weighted by
population; measured in this way, income inequality appears to have decreased,
although the decrease has occurred mostly because of rapid population growth in
China and India (see Bourguignon, Levin, and Rosenblatt 2004; Atkinson and
Brandolini 2004). The third method of assessment focuses on global inequality,
the comparison of individual incomes regardless of the country of citizenship.
This method thus takes into account within-country inequality, which is ignored
in the intercountry and international inequality approaches wherein individuals
are all assumed to earn the average income in their countries. The rapid growth in
the large emerging economies has tended to offset the increase in inequality
within countries, and, so, by this last methodology, global inequality appears to
have remained roughly constant since the late 1980s.”

Given the evidence currently available, our book focuses on one main question:
how much scope is there to reduce poverty and inequality in the world and in spe-
cific developing countries by unilaterally or globally eliminating the distortions in
the incentives affecting the producers and consumers of tradable goods? This
question is of great interest to the agricultural, trade, and development policy
communities in many developing countries and in nongovernmental organiza-
tions and international agencies. The answer is by no means obvious. While it is
true that recent studies indicate that agricultural policies are responsible for the
majority of the global welfare costs of the remaining distortions to goods markets,
removing these policies could affect national poverty levels either negatively or
positively. The answer in each country to our question depends on current food
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and agricultural policies at home and abroad, as well as on earning and spending
patterns and the taxes on the poor, among other factors. Account also needs to be
taken of three other facts. First, the dependence of the extreme poor on agricul-
ture for their livelihoods has been declining in numerous countries as alternative
opportunities have emerged outside agriculture, especially in off-farm, part-time
employment. Second, the lowering of trade barriers has improved the opportuni-
ties for farmers to specialize in cash crops for export, increasing their potential
benefits from any improvements in market access abroad for these crops or
related products. Third, practical realities too important to ignore in some coun-
tries are high levels of unemployment (as in South Africa) or policies that inhibit
intersectoral labor mobility (as in China).

Empirical studies undertaken as background for the World Trade Organiza-
tion’s ongoing Doha Round of multilateral trade negotiations suggest that, in 2001,
when the Doha Round was launched, policy-driven distortions to
agricultural incentives contributed around two-thirds of the global welfare cost of
merchandise trade barriers and subsidies (for example, see Anderson, Martin, and
van der Mensbrugghe 2006). While these studies did not have access to compre-
hensive estimates of the distortions to farmer and food consumer incentives in
developing countries other than the applied tariffs on imports, a more recent
study that draws on a new database of distortions to agricultural incentives has
confirmed the earlier result. Valenzuela, van der Mensbrugghe, and Anderson
(2009) find that agricultural price and trade policies as of 2004 accounted for
60 percent of the global welfare cost of these and other merchandise trade policies.
This is a striking outcome given that the shares of agriculture and food in global
gross domestic product (GDP) and trade are less than 6 percent. The contribution
of farm and food policies to the welfare cost of global trade-distorting policies in
developing countries alone is estimated by these authors to be even greater, at
83 percent, of which a little more than one-third is generated by the policies of the
developing countries themselves. Nonetheless, the price distortion estimates used
in the modeling study (see Anderson and Valenzuela 2008) show that many devel-
oping countries protect their less-competitive farmers from import competition;
so, some of this subset of farmers might be hurt if all markets were opened.

Thus, despite much reform over the past quarter century in policies leading to
distortions in world trade, many of the relevant intervention measures, especially
the agricultural ones, are still in place. Table 1.2 summarizes the average extent of
these measures in developing and high-income countries. It shows that the rate of
assistance to farmers relative to producers of nonfarm tradables has fallen by one-
third in high-income countries since the late 1980s (from 51 to 32 percent), while,
in developing countries, this relative rate of assistance has risen from —41 percent
in the early 1980s to 1 percent in 2000—04. The latter trend in developing countries
is caused partly by the phasing out of agricultural export taxes and partly by the



Table 1.2. The NRAs for Tradable Agricultural and Nonagricultural
Products and the RRA, Focus Regions, 1980-2004

(percent)
Region, indicator 1980-84 1985-89 1990-94 1995-99 2000-04
Africa
NRA agricultural exportables =35 -37 -36 -26 =25
NRA agricultural import-

competing 13 58 5 10 2
NRA agricultural tradables -14 0 =15 =9 -12
NRA nonagricultural tradables 2 9 3 2 7
RRA =13 -8 =17 =10 -18
South Asia
NRA agricultural exportables —28 =21 =16 =12 -6
NRA agricultural import-

competing 38 63 25 15 27
NRA agricultural tradables 2 47 0 =2 13
NRA nonagricultural tradables 55 40 19 15 10
RRA =33 5 -16 =15 3
China and Southeast Asia
NRA agricultural exportables =50 -41 =21 =2 0
NRA agricultural import-

competing 1 15 3 13 12
NRA agricultural tradables =35 -28 =12 5 7
NRA nonagricultural tradables 21 23 20 10 6
RRA —43 —42 —26 -4 2
Latin America
NRA agricultural exportables =27 =25 =11 -4 =5
NRA agricultural import-

competing 14 5 19 13 21
NRA agricultural tradables =13 -1 4 6
NRA nonagricultural tradables 19 17 7 7 5
RRA =27 —24 -3 =1 =1
All developing countries
NRA agricultural exportables -41 -36 =19 -6 =3
NRA agricultural import-

competing 17 38 23 22 23
NRA agricultural tradables =21 -16 —4 4 7
NRA nonagricultural tradables 35 27 17 10 6
RRA —41 —34 -18 -5 1
High-income countries
NRA agricultural exportables 12 22 16 8 7
NRA agricultural import-

competing 58 71 62 54 51
NRA agricultural tradables 43 56 48 37 34
NRA nonagricultural tradables 3 3 3 2 1
RRA 38 51 45 34 32

Source: Anderson and Valenzuela (2008), based on estimates reported in the project country studies.
Note: The relative rate of assistance (RRA) is defined as 100 = [(100 + NRAag')/(100 + NRAnonag") — 1],
where NRAag' and NRAnonag' are the percentage nominal rates of assistance (NRAs) for the tradables
parts of the agricultural and nonagricultural sectors, respectively, and NRAag' is the weighted average of
the nominal rates of assistance for the exporting and import-competing subsectors of agriculture.

7
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rise in assistance via food import restrictions over the period. Thus, both in high-
income countries and in developing countries, there is now a large gap between
the nominal rates of assistance for import-competing and export agriculture, as
well as a continuing gap (albeit smaller than the corresponding gap in the 1980s)
between the relative rates of assistance in the two groups of countries. In light of
this evidence, our question above may be expressed more specifically for any
developing country of interest as two additional questions: How important are a
developing country’s own agricultural and other trade policies compared with
those of the rest of the world in determining the welfare of the poor in the coun-
try? And what is the contribution of agricultural policies to these outcomes? Clear
answers to these questions are crucial in guiding countries in national policy
making and in negotiating bilateral and multilateral trade agreements.

Now is an appropriate time to address these multifaceted questions for at least
two policy reasons. One is that the World Trade Organization is struggling to con-
clude the Doha Round of multilateral trade negotiations, and agricultural policy
reform is once again one of the most contentious issues in these talks. The other is
that poorer countries are striving to achieve their United Nations—encouraged
Millennium Development Goals by 2015, and the prime goals are the reduction of
hunger and poverty. Farm-subsidizing rich countries are not alone in resisting
reform; some developing countries likewise do not wish to remove food import
barriers and farmer subsidies.

There are also several analytical reasons for focusing more thoroughly on this
issue now. First, methodologies to address the issue have been improving rapidly,
most notably through the combination of economy-wide computable general
equilibrium (CGE) modeling and microsimulation modeling based on household
survey data. Prominent examples include the studies in Hertel and Winters (2006)
and in Bourguignon, Bussolo, and Pereira da Silva (2008). Household income
information is increasingly important for poverty and inequality analysis because
farm households and rural areas in developing countries are rapidly diversifying
their sources of income beyond the income generated by agricultural land and
farm labor, including part-time off-farm work and remittances (Otsuka and
Yamano 2006; Otsuka, Estudillo, and Sawada 2009). Hence, the once close corre-
spondence between net farm income or agricultural GDP and farm household
welfare is fading even in low-income countries (Davis, Winters, and Carletto
2009).

Second, the compilation of national household surveys that are comparable for
the purpose of cross-country analysis has progressed rapidly. Recent surveys are
now available at the World Bank for more than 100 countries. The Global Income
Distribution Dynamics (GIDD) data set has already begun to be used in conjunc-
tion with the World Bank’s Linkage model of the global economy to assess global
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income distribution issues (for example, see Bussolo, De Hoyos, and Medvedev
2008; see also the GIDD Database).

Third, the World Bank has recently compiled a comprehensive global database
that substantially updates and expands our information on the distortions to agri-
cultural incentives in developing countries.* The estimates in this database have
since been expressed so as to make them usable in national and global economy-
wide models (Valenzuela and Anderson 2008). They differ from the usual estimates
relied on by trade modelers of developing-country policies in that they are based
on direct domestic-to-border price comparisons rather than on applied rates of
import tariffs and other key border measures (see Narayanan and Walmsley 2008
for the latest compilation of the Global Trade Analysis Project [GTAP] data set).

The present volume is a first attempt to exploit these new methodologies and
databases to assess the relative impacts on national, regional, and global poverty
and inequality of agricultural and nonagricultural trade policies at home and
abroad. Poverty is defined in purchasing power parity terms at a threshold of
US$1 a day per capita (the extreme poverty line) and also sometimes at a thresh-
old of US$2 a day (the moderate poverty line). If these indicators are not available,
then the national poverty line is used. The incidence of poverty (the share of the
population below the poverty line) and the headcount (the absolute number of
poor people) are also used. The Gini coefficient of income distribution is the key
measure of inequality adopted here. Where possible, the national indicators
for both poverty and inequality are calculated for farm and nonfarm households
separately, in addition to the national averages.

In undertaking this set of studies, we are acutely aware that agricultural and
trade or domestic price subsidies are by no means the first-best policy instru-
ments for achieving national poverty or income distribution objectives; this is
largely the prerogative of public finance policies such as the supply of public
goods or tax and transfer measures, including the provision of social safety nets
funded through general tax revenues. However, should studies reveal that national
trade-related policies are worsening poverty or inequality in particular countries,
they provide a reason, in addition to the usual national gains-from-trade reason,
for unilateral policy reform in these countries. Should the inequality- and
poverty-reducing effects of national trade-related policy reforms be contingent on
the rest of the world also reforming, this would provide another reason for a
country to participate actively in promoting multilateral trade negotiations at the
World Trade Organization. Furthermore, if global modeling studies reveal that
multilateral trade reform would reduce global inequality and poverty, this would
underline the importance of bringing the Doha Development Agenda of the
World Trade Organization expeditiously to a successful conclusion through com-
mitments to ambitious agricultural reform.
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A negative finding—for example, that trade liberalization or farm subsidy cuts
would increase poverty in a particular developing country—need not be a reason
to shun welfare-enhancing reform, but would be a reason to use the results to pro-
vide guidance to determine where tax or social programs might become more well
targeted so that all groups in society share in the economic benefits of reform (see
Ravallion 2008). The results of global reform also provide bargaining power
to developing countries that are seeking aid-for-trade side payments to reduce
any increase in poverty projected to be generated by trade reform that has been
multilaterally agreed upon.

The purpose of the rest of this chapter is to outline the analytical framework
and the common empirical methodology adopted in the global and national case
studies reported in subsequent chapters, to summarize and compare the modeling
results from the global and national models, and to draw some general policy
implications. The findings are based on three chapters (part II) that each use a
global model to examine the effects of farm and nonfarm price and trade policies
on global poverty and the distribution of poverty within and across many of the
countries identified, plus 10 individual developing-country studies (parts I1I-V)
spanning the three key regions: Asia (where nearly two-thirds of the world’s poor
live), Sub-Saharan Africa, and Latin America.

Analytical Framework

To capture the poverty and inequality effects of price-distorting policies ade-
quately, one must give careful consideration to the impacts of the policies on
household incomes and expenditures. Many farm households in developing coun-
tries rely on the farm enterprise for virtually all of their incomes, and, in the world’s
poorest countries, the share of national poverty concentrated in such households is
large. That the poorest households in the poorest countries are concentrated in
agriculture means these households are likely to benefit from farm producer price
increases generated by global trade policy reform, all else being equal. However,
this outcome is not certain for several reasons. First, if a country provides protec-
tion from import competition for the farm commodities produced by the poor,
the domestic prices of the commodities may decline after liberalization. Second,
poor farm households also spend the majority of their incomes on staple foods
(Cranfield et al. 2003); so, if food prices rise as a consequence of reform, then this
adverse effect on household expenditure may more than offset any beneficial effect
of higher earnings. Third, the rural nonfarm and urban poor, too, would be
adversely affected by a rise in the consumer prices of staple foods. However, it is
possible that a trade reform that induced a rise in food prices may also raise the
demand for unskilled labor (according to the relative factor intensity of production
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in the economy’s expanding sectors), which—depending on the intersectoral
mobility of labor—might raise the incomes of poor households more than it raises
the price of the consumption bundle of these households. The outcome is therefore
not always going to be clear for any particular country and is certainly an empirical
matter for groups of countries because the positive and negative effects in different
settings will be more or less offsetting.

Some analysts have sought answers in past events by using ex post econometric
or micro household data analysis (as in the set of studies in Harrison 2007), but it
is not easy to find natural experiments of specific policy reforms that are appro-
priate for analysis and from which it is possible to generalize. An alternative
approach—the one adopted in the present study—is to undertake ex ante analysis
using economy-wide models. While such models have well-recognized limita-
tions, they are the only option available if one is seeking to simulate the prospec-
tive effects of the removal of all remaining price-distorting policies (see, for exam-
ple, Francois and Martin 2007). This is particularly the case if global reform is one
of the scenarios of interest and, even more so, if insights into the effects on overall
world poverty and inequality are being sought.

The approach adopted in our study is a variant on the pathbreaking approach
pioneered by Hertel and Winters (2006) in their study of the poverty consequences
of a prospective Doha Round agreement under the World Trade Organization.
Like Hertel and Winters (2006), our study uses global models to assess the impli-
cations of global reform for poverty, plus a series of national models to focus more
attention on specific aspects of importance to particular countries. However, the
present study contrasts with the earlier one compiled by Hertel and Winters in
three key respects. First, our study focuses on the impacts of agricultural policies
and distinguishes these from the impacts of other merchandise trade policies;
moreover, it relies on the new database on distortions to agricultural incentives in
developing countries that has only recently become available in a format that is
readily usable by CGE modelers (Valenzuela and Anderson 2008). These distor-
tion estimates (for 2004) are used to represent agricultural and food policies
in each of the 10 national CGE models employed in our country case studies in
parts III-V, as well as in the three global models described in part II. A second dis-
tinction is that our study examines inequality, in addition to poverty. The third
difference is that the present study is able to draw on the massive data collection
and modeling effort undertaken for the GIDD Database, which includes data on
more than a million surveyed households in a set of countries representing more
than 90 percent of the world’s population.

The national CGE models are able, on their own, to provide estimates of the
effects of the unilateral reform of agricultural policies or of all merchandise trade-
distorting policies in each relevant country. To estimate the effects of the policies
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of other countries, however, a national modeler requires input from a global
model. We have decided to use the World Bank Linkage model for this purpose. It
is based on version 7 of the GTAP Database on global protection that is calibrated
to 2004 except that we have replaced the applied agricultural tariffs for developing
countries in the GTAP Database with the more comprehensive set of estimates of
distortion rates derived during the World Bank’s research project, Distortions to
Agricultural Incentives, as collated by Valenzuela and Anderson (2008), which are
also calibrated to 2004.” The latter distortion estimates suggest that, despite
reforms over the past 25 years, there was still a considerable range of price distor-
tions across commodities and countries in 2004, including a strong antitrade bias
in national agricultural policies in many developing countries, plus considerable
nonagricultural protection in some developing countries (see table 1.2 above).

There are various ways to transmit the results derived from a global CGE
model such as Linkage to a single-country CGE model. Like Hertel and Winters
(2006), we adopt the approach developed by Horridge and Zhai (2006). For
imports, Horridge and Zhai propose the use of border price changes from the
global model’s simulation of rest-of-the-world liberalization (that is, without the
developing country that is the focus). For the exports of the developing country of
interest, the shift in the export demand curve following liberalization in the rest of
the world is given as percentage changes, as follows:

x=(1/0)q (1.1)

where x is the percentage vertical shift in the export demand curve; o is the elas-
ticity of substitution between the exports of country i and the exports of other
countries; and ¢ is the percentage change in the quantity of exports under the sce-
nario of liberalization in the rest of the world, excluding the country of focus.

All the CGE models used in the present study are applied in the comparative
static mode, and they assume constant returns to scale and perfectly competitive
product markets and homogeneous firms. In all cases other than the exceptional
case of South Africa and, to a much smaller extent, the cases of Argentina and
Nicaragua, unemployment is assumed to be unaffected by changes in the trade
policy regime. These assumptions are imposed simply because of insufficient
empirical evidence for the use of alternative assumptions across all the countries
modeled in our study. This application of a standard set of assumptions reduces
the risk that differences in the results across countries are driven by differing
assumptions about investment behavior, productivity growth, the degree of
monopolistic competition or firm heterogeneity, economies of scale, or the aggre-
gate employment response to changes in trade policy (see Helpman, Itskhoki, and
Redding 2009). Our workhorse specifications almost certainly lead to underesti-
mations of the welfare gains that would accrue from trade reform, however. In
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particular, without dynamics, the models will not generate a growth dividend from
the freeing up of markets or from the eventual productivity gains from trade. This div-
idend may be substantial.® Moreover, because economic growth is the predominant
way poverty is reduced in developing countries (see the literature review in Ravallion
2006), the absence of dynamics implies that the results of this study will grossly
underestimate the potential poverty-reducing consequences of liberalization and
might, in some situations, indicate poverty increases when, in fact, they would be
decreases had the growth consequences been incorporated.

All the country case studies and two of the global modeling studies presented
in this volume make use of household survey data, in addition to a social account-
ing matrix. The matrix is the basis for the data in the CGE model, while the house-
hold survey data are used in microsimulation modeling.

Typically, the experiments are performed in two stages. The first stage involves
the imposition on the national CGE model of the policy shock (either unilateral
liberalization, or an exogenous shock to border prices and export demand pro-
vided by the Linkage model). This generates changes in domestic product and fac-
tor markets. The consequent changes in consumer and factor prices are then
transmitted to the microsimulation model to determine how they alter the earn-
ings of various household types (according to the shares of household income
generated by the various factors) and the cost of living of these households
(according to the shares of their expenditure on the various consumer products).
In turn, this provides information on changes in the distribution of real house-
hold incomes and, hence, in inequality, as well as in the number of people living
below any poverty line, such as the US$1-a-day extreme poverty line.

In all the country case studies, a common set of simulations has been run to
compare the inequality and poverty effects of the own-country versus rest-of-the-
world policies affecting the markets for agricultural goods (including lightly
processed food) relative to the markets for other merchandise. The precise nature
of the rest-of-the-world simulation, which employs the global Linkage model, is
made clear in the next chapter and in the appendix. The other two global studies
in part II use the same 2004 global protection data set, but rely on a different
global model that includes national household survey data for microsimulations.
In most cases, additional simulations have also been run, often to illustrate the
sensitivity of the results to key assumptions pertinent to the particular case study.
One assumption that the contributors to Hertel and Winters (2006) find impor-
tant and that is confirmed in our study as well revolves around the nature of the
change in raising tax revenue required to make up for the loss in tariff revenue
associated with trade policy reform.

Although the models used in this study are all standard, perfectly competitive,
constant-returns-to-scale, comparative static, economy-wide CGE models, they
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nonetheless differ somewhat so as to capture important realities, such as labor
market characteristics or data limitations, in the particular national settings. How-
ever, to ensure the comparability of the models within this volume, we have aimed
at conforming the models to a common set of factor market assumptions and clo-
sure rules, in addition to our use of 2004 as the base year for the data and under-
taking a common set of simulations with the same global distortions data set.

We know from trade theory that factor market assumptions are crucial deter-
minants of the income distributional effects of trade policies; so, all modelers have
assumed the following: (1) a fixed aggregate stock of factors (including no inter-
national mobility in labor or capital or in international technology transfers),
with the exception of labor in the studies on Argentina, Nicaragua, and South
Africa, in which some aggregate employment responsiveness to trade policy is
allowed because of the high level of unemployment in the baseline; (2) possibly
some sector-specific capital and labor, but most capital and labor types are
assumed to be intersectorally mobile and have a common, flexible rate of return
or wage, except in the case of Argentina, in which the labor market is modeled
with a switching regime between employment or wage adjustments; and (3) land
is assumed to be specific to the agricultural sector, but mobile across crop and
livestock activities within the sector.

The key agreed macroeconomic closure rules that the authors have aimed to
adopt in each case study are a fixed current account in foreign currency (so as to
avoid foreign debt considerations) and fixed real government spending and fiscal
balance (so as not to affect household utility other than through traceable changes
in factor and product prices and taxes). Fiscal balance is achieved by using a uni-
form (generally direct income) tax to replace the net losses in revenue caused by
the elimination of sectoral trade taxes and subsidies. Technologies are also
assumed to be unchanged by reform; so, no account is taken of any dynamic gains
arising from the opening of trade and the prospective impacts on poverty and
inequality generated by more rapid productivity growth.

Synopsis of Empirical Findings:
Global Model Results

This section summarizes the results of the three global models (denoted Linkage,
GIDD, and GTAP). The subsequent section then brings together the results from
the 10 more-detailed national case studies. Finally, we draw together the lessons
learned from both sets of analyses. It would be surprising if all the studies came to
the same conclusions, but the strength of this blend of somewhat different global
and national models is the fact that it is more likely to expose the various determi-
nants of the measured effects in different settings than would be the case if only a
single type of model were employed.
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Linkage model results

Chapter 2, by Anderson, Valenzuela, and van der Mensbrugghe, sets the scene for
the rest of the book in that it uses the World Bank’s global Linkage model (see
van der Mensbrugghe 2005) to assess the market effects of the world’s agricultural
and trade policies as of 2004. It serves two purposes. One is to provide the basis
for estimating, in each of the 10 country case studies in parts III-V, the effects of
rest-of-the-world policies on the import and export prices and the demand for
the various exports of any one developing country. The details of these results are
reported in the appendix. The other purpose of chapter 2 is to provide estimates
of various economic effects on individual countries and country groups so as to
be able to say something about international inequality (in the Milanovic [2005]
sense, that is, taking into account the economic size of countries) and poverty
(using a simple elasticities approach).

The Linkage model results reported in chapter 2 suggest that developing coun-
tries would gain nearly two times more than high-income countries in welfare
terms if 2004 agricultural and trade policies were removed globally (an average
welfare increase of 0.9 percent in developing countries compared with 0.5 percent
in high-income countries; see table 1.3, column 1). Thus, in this broad sense of a
world of only two large country groups, completing the global trade reform

Table 1.3. The Linkage Model’s Effects of Full Global Liberalization
of Agricultural and All Merchandise Trade on Economic
Welfare and Real GDP, by Country and Region

(percent change relative to benchmark data)

Policies in Agricultural policies  Policies in all sectors
all sectors —_—
Economic Agric Nonag Agric Nonag
Region welfare (EV) GDP GDP GDP GDP
East and South Asia 0.9 -0.3 0.7 0.5 29
China 0.2 2.8 0.2 5.7 3.0
India -0.2 —6.1 1.4 -83 -0.3
Africa 0.2 0.1 0.8 -0.9 0.0
Latin America 1.0 36.3 2.8 37.0 23
All developing
countries 0.9 5.4 1.0 5.6 1.9
Eastern Europe and
Central Asia 1.2 —-4.4 0.3 -5.2 0.3
All high-income
countries 0.5 —13.8 0.2 —14.7 0.1
World total 0.6 -1.0 0.4 -1.2 0.5

Source: Linkage model simulations of Anderson, Valenzuela, and van der Mensbrugghe (chapter 2).

Note: EV = equivalent variation in income. Agric = agricultural. Nonag = nonagricultural.
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process would reduce international inequality.” The results vary widely across
developing countries, however, ranging from slight losses in the case of some
South Asian and Sub-Saharan African countries that would suffer exceptionally
large adverse changes in the terms of trade to an 8 percent increase in the case of
Ecuador (of which the main export item, bananas, is currently facing heavy dis-
crimination in the markets of the European Union, where former colonies and
least developed countries enjoy preferential duty-free access).®

Because three-quarters of the world’s poorest people depend directly or indi-
rectly on agriculture for their main incomes and because farm sizes are far larger
in high-income countries than in developing countries, chapter 2 also looks at the
extent to which agricultural and trade policies in place as of 2004 reduced the
rewards of farming in developing countries and thereby added to international
inequality in farm incomes.” It finds that net farm incomes in developing coun-
tries would rise by 5.6 percent, compared with 1.9 percent in nonagricultural
value added, if these policies were eliminated (see table 1.3, the final two
columns). This suggests that the inequality between farm and nonfarm house-
holds in developing countries would fall. In contrast, in high-income countries,
net farm incomes would fall by 15 percent on average, compared with a slight rise
in real nonfarm value added, that is, inequality between farm and nonfarm house-
holds in high-income countries would probably increase.'” However, inequality
between farm households in developing countries and those in high-income
countries would decline substantially. These inequality results would not be so
different if only agricultural policies were to be removed (see table 1.3, columns 2
and 3), underscoring the large magnitude of the distortions caused by agricultural
trade policies relative to the effects of nonagricultural trade policies.

Chapter 2 also reports that unskilled workers in developing countries—the
majority of whom work on farms—would benefit most from reform (followed
by skilled workers and then capital owners): the average change in the real
unskilled wage over all developing countries would be a rise of 3.5 percent. How-
ever, the most relevant consumer prices for the poor, including those many poor
farm households and other rural households that earn most of their income
from their labor and are net buyers of food, are the prices relating to food and
clothing. Hence, if we deflate by a food and clothing price index rather than the
aggregate consumer price index, we obtain a better indication of the welfare
change among the poor. As shown in the final column of table 1.4, the real
unskilled wage over all developing countries would show a rise of 5.9 percent if
we use the food and clothing deflator, that is, the inequality in real incomes
between unskilled wage earners and the much wealthier owners of (human or
physical) capital within developing countries would likely be reduced if there
were full trade reform.
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Table 1.4. The Linkage Model’s Effects of Full Global Merchandise
Trade Liberalization on Real Factor Prices, by Country
and Region

(percent change relative to benchmark data)

Nominal change deflated Real change in unskilled
by the aggregate CPI wages, deflated
Skilled Capital user Land user By aggregate By food By food and

Region wages cost? cost? CPI CPlI  clothing CPI
East and South Asia 3.4 3.0 -1.8 3.2 4.6 4.8
Africa 4.7 4.3 0.1 4.4 5.8 6.9
Latin America 1.4 1.9 211 4.5 2.4 4.1
All developing

countries 3.0 2.9 1.6 3.5 5.5 5.9
Eastern Europe and

Central Asia 3.2 2.6 —4.5 1.7 4.2 4.5
High-income

countries 1.0 0.5 =178 0.2 3.3 3.3
World total 1.3 1.2 =31 0.9 3.6 3.8

Source: Anderson, Valenzuela, and van der Mensbrugghe (chapter 2).
Note: CPl = consumer price index.
a. The user cost of capital and land represents the subsidy-inclusive rental cost.

The results on real factor rewards and net farm incomes suggest that poverty, as
well as international and intra-developing-country inequality, might be reduced
globally by agricultural and trade policy liberalization. The authors of chapter 2
take a further step to assess the impacts of reform on poverty explicitly even
though the Linkage model has only a single representative household per country.
They do so using the elasticities approach, which involves taking the estimated
impact on real household income and applying an estimated income to poverty
elasticity to estimate the impacts on the poverty headcount index for each coun-
try. They focus on the change in the average wage of unskilled workers, deflated by
the food and clothing consumer price index and assume that these workers are
exempt from the direct income tax imposed to replace the lost customs revenue
following trade reform (a realistic assumption for many developing countries).

Table 1.5 reports that, under the full merchandise trade reform scenario,
extreme poverty—the number of people surviving on less than US$1 a day—
would drop by 26 million people in developing countries relative to the baseline
level of slightly less than 1 billion, a reduction of 2.7 percent. The proportional
reduction is much higher in China and Sub-Saharan Africa, falling in each by
around 4 percent. It is even higher in Latin America (7 percent) and in South Asia
outside India (10 percent). In contrast, the number of extreme poor in India is
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Table 1.5. The Linkage Model’s Effects of Full Global Merchandise Trade Liberalization on the Number
of Extreme Poor, by Region

Change in
number of
poor relative
Baseline to baseline
Real change headcount, % New levels, US$1 a day New levels, US$2 a day levels, millions
in average
unskilled US$1 Uss$2 Headcount, Total poor, Headcount, Total poor,
Region wage,®% aday aday % millions % millions aday aday
East Asia 4.4 9 37 8 151 34 632 -17 —52
China 2.1 10 35 9 123 34 440 -5 -12
Other East Asia 8.1 9 50 6 29 42 192 -12 —40
South Asia -1.9 31 77 32 454 78 1,124 8 8
India -3.8 34 80 36 386 82 883 15 15
Other South Asia 4.0 29 94 26 68 92 241 -8 =7
Sub-Saharan Africa 53 41 72 39 287 70 508 -11 -14
Latin America 4.1 9 22 8 44 21 115 =3 -6
Middle East and
North Africa 14.3 1 20 1 3 13 40 -2 =19
Developing-country total 5.9 18 48 18 944 46 2,462 -26 —87
Excluding China 6.5 21 52 20 820 50 2,022 =21 —74
Eastern Europe and
Central Asia 4.5 1 10 1 4 9 43 -0 —4

Source: Anderson, Valenzuela, and van der Mensbrugghe (chapter 2).

a. Nominal unskilled wage deflated by the food and clothing consumer price index.

Change in
number of
poor relative
to baseline

levels, %

a day a day
-10.3 -7.6
—4.0 -2.7
-30.1 =171
1.8 0.7
4.2 1.7
-9.9 -2.7
-3.8 -2.7
—6.8 —4.7
-36.4 —32.7
=27 -34
=25 —4.7
—6.8 -8.0
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estimated to rise, by 4 percent."' This follows from the estimated decline in overall
income in India following trade liberalization that is noted in table 1.3. Under the
more moderate definition of poverty (people living on no more than US$2 per
day), the number of poor in developing countries would fall by nearly 90 million
compared to an aggregate baseline level of slightly less than 2.5 billion in 2004, or
by 3.4 percent (although the number of people in India living on less than US$2 a
day would still increase, but by only 1.7 percent).

The GIDD model results

Bussolo, De Hoyos, and Medvedeyv, in chapter 3, make direct use of the global
CGE Linkage model, but combine it with the newly developed GIDD tool
(Bussolo, De Hoyos, and Medvedev 2008). The GIDD is a framework for ex ante
analysis of the effects on income distribution and poverty of changes in macroeco-
nomic, trade, and sectoral policies or trends in global markets. It thus offers an
alternative to the elasticity approach adopted in chapter 2. It complements a global
CGE analysis by providing global microsimulations based on standardized house-
hold surveys. The tool pools information from most of the currently available
household surveys covering 1.2 million households in 73 developing countries.
Information on households in developed countries and Eastern European transi-
tion economies completes the data set. Overall, the GIDD sample countries cover
more than 90 percent of the world’s population.'” In contrast to the modeling
approach used in chapter 2, the GIDD approach is able to distinguish between farm
and nonfarm households by examining the employment of heads of household.
However, because of differences across surveys in the coverage of sources of house-
hold income, the database does not provide precise information on the sources of
income for each household, and behind the data is the assumption that the propor-
tional change in household incomes is driven only by changes in wages.

The key inputs in the microsimulation model are the results on changes in
incomes from labor that have been obtained through the use of a variation on
the Linkage model that assumes full labor mobility."” Two liberalization scenar-
ios are examined: first, the full liberalization of the markets for agricultural prod-
ucts and lightly processed food without the liberalization of nonfarm goods mar-
kets and, second, the full liberalization of the markets for all goods. Neither
scenario is accompanied by large effects on global poverty according to the
GIDD. The results summarized in table 1.6 show the incidence of extreme
poverty (US$1 a day) rising by 1.0 percent (0.5 percent each from full global
trade reform in the farm sector and the nonfarm sector). This increase in poverty
is largely caused by the increase in poverty in South Asia, where the number
of poor people rises by 3.9 percent after complete global trade reform, a result
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Table 1.6. The GIDD Model’s Effects of the Removal of Agricultural
and All Merchandise Trade Distortions on the Number
of Extreme Poor, by Region

(millions and percent)

Change in number of poor after
global trade reform

Agricultural All merchandise

Share of reform only trade reform
global =

poverty, % millions % millions %

Extreme poverty, US$1 a day

East Asia 24 —6.4 —-2.8 —6.3 —-2.8
South Asia 50 15.4 3.3 18.2 3.9
Sub-Saharan Africa 21 -1.0 -0.5 0.5 0.3
Latin America 4 —-2.8 —-6.9 -3.5 -8.7
Global® 100 5.0 0.5 8.9 1.0
Moderate and extreme poverty, US$2 a day

East Asia 33 -12.8 -1.6 -13.2 -1.7
South Asia 46 -3.6 -0.3 -2.0 -0.2
Sub-Saharan Africa 14 0.1 0.0 1.1 0.3
Latin America 4 —4.8 —4.6 5.7 5.4
Global® 100 —22.1 -0.9 -19.8 -0.8

Source: Bussolo, De Hoyos, and Medvedev (chapter 3).

a. Includes Middle East and North Africa, Eastern Europe and Central Asia, and high-income countries,
which, together, account for no more than 2 percent of the world’s poor.

similar to the result reported in chapter 2. Moderate poverty (US$2 a day), on
the other hand, is projected to fall by a similar amount (0.9 percent because of
agricultural reform alone and 0.8 percent if nonfarm reform is included).

These small aggregate global changes are produced by a combination of offset-
ting trends among farm and nonfarm households (table 1.7). At the US$1-a-day
extreme poverty level, global liberalization would raise the share of agricultural
households among the world’s total poor households by one percentage point
(from 76 to 77 percent). It would also increase the incidence of poverty among the
world’s agricultural households (from 32 to 33 percent), while the incidence of
poverty among the world’s nonfarm households would drop slightly, to 8 percent.
However, at the moderate poverty line of US$2 a day, both agricultural and all
merchandise trade liberalization would globally lower the incidence of poverty by
nearly 1 percent, and it would reduce poverty among farm and nonfarm house-
holds (compare table 1.7, last two columns).

There are several possible explanations for the differences between the signs of
the effects of reforms on extreme poverty in chapters 2 and 3. First is that the



Introduction and Summary 21

Table 1.7. The GIDD Model’s Effects of the Removal of Agricultural
and All Merchandise Trade Distortions on Global Poverty
and Inequality, Farm and Nonfarm Households

US$1- US$1- US$2- US$2-
Real average a-day a-day a-day a-day

Gini monthly income, poverty poverty poverty poverty
Indicator coefficient 2000 US$ PPP  incidence  share incidence share

Initial levels

Agricultural 0.45 65 31.5° 76° 73.8° 70°
Nonagricultural 0.63 320 8.3% 24° 26.7° 30°
All households 0.67 204 18.9° 100° 48.2° 100°
Agricultural liberalization, change from baseline, percentage points

Agricultural 0.7 1.12 0.86 1.1 —0.86 0.5
Nonagricultural 0.1 0.2° —-0.29 =1.1 —-0.90 -0.5
All households —-0.1 0.3° 0.23 0.0 —0.88 0.0
All merchandise trade liberalization, change from baseline, percentage points

Agricultural 0.8 0.8? 1.09 1.0 —0.66 0.6
Nonagricultural -0.2 0.4° -0.19 -1.0 -0.95 -0.6
All households -0.0 0.4° 0.39 0.0 —0.82 0.0

Source: Bussolo, De Hoyos, and Medvedev (chapter 3).

Note: PPP = purchasing power parity.

a. Expressed in percentages.

GIDD poverty data refer to 2000, whereas the Linkage poverty numbers relate to
2004. A large share of the developing-country population was bunched around
the extreme poverty line in 2000 (see chapter 3, figure 3.1), but, by 2004, poverty
had shrunk quite a bit, at least in East Asia. Second, the GIDD results are based on
changes in labor incomes only rather than on changes in incomes from all factors
of production. In particular, by not including the effect on nonlabor (especially
land) incomes, the study presented in chapter 3 understates the poverty-reducing
impacts of trade reform on farm households, thereby contributing to its finding
that extreme poverty among farm households would increase. Third, the assump-
tion of full labor mobility implies that unskilled farm workers share in the gains
from increased agricultural prices, along with their nonfarm counterparts,
because less labor is required to migrate to nonfarm jobs.

The GIDD results suggest that there might also be a considerable change in
inequality following global trade reform. Indeed, table 1.7 shows that agricultural
incomes would increase by twice as much as nonfarm household incomes in the all-
goods reform scenario (0.8 compared with 0.4 percent) and by five times as much in
the reform in agriculture only scenario (1.1 compared with 0.2 percent). While this
reduction in the nonagricultural income premium on its own would reduce
inequality, income dispersion within the agricultural sector would also increase



22  Agricultural Price Distortions, Inequality, and Poverty

Table 1.8. The GIDD Model’s Effects of the Removal of Agricultural
and All Merchandise Trade Distortions on Global Poverty
and Inequality, Farm and Nonfarm Households, by Region

(percentage point change)

Agricultural reform only All merchandise trade reform
Uss$1 Uss$2 Uss$1 Uss$2
Gini a day, a day, Gini a day, a day,

Region coefficient headcount headcount coefficient headcount headcount
East Asia —0.72 —0.38 -0.76 —0.62 —0.37 —0.78
South Asia 0.82 1.16 -0.27 0.81 1.37 -0.15
India 1.01 1.49 —-0.33 1.04 1.71 —0.26
Other South Asia 0.22 0.06 —0.09 0.02 0.21 0.17
Africa —0.04 -0.23 0.02 0.06 0.11 0.25
Latin America —0.51 —0.61 —1.06 —0.65 -0.77 -1.26
World —-0.10 0.23 —-0.88 —-0.00 0.39 —0.82

Source: Bussolo, De Hoyos, and Medvedev (chapter 3).

a. Weighted averages across the selected countries in each region.

given the differences in the impacts of reform on income distribution across
developing-country regions, such that the final change in global inequality would
be close to zero (table 1.7, column 1).

Chapter 3 also provides results on poverty and inequality at the national and
regional levels; these are summarized in table 1.8. Improvements (that is, reduc-
tions) in these indicators are pervasive among the 19 countries of Latin America
and the Caribbean and the 5 East Asian countries. There are far fewer African
examples of improvements, regardless of whether the reform scenario is only in
agriculture or also includes nonfarm goods, but most of the changes in the indica-
tors on these countries are close to zero. It is mainly in India where extreme
poverty—but not moderate poverty—would worsen according to the GIDD
results; this was also the finding derived in the study in chapter 2 through the
application of poverty elasticities directly to the Linkage model results.

The impact of agricultural reform on poverty in India is important, but the
existing evidence is quite mixed. In an econometric analysis of historical data,
Topalova (2007) concludes that the reductions in agricultural protection associ-
ated with India’s tariff reforms of the 1990s increased national poverty. In con-
trast, using detailed information on household incomes and expenditures, Cai,
de Janvry, and Sadoulet (2008) conclude that 70 percent of the farmers in India
(86 percent of those with less than 0.2 hectares, 73 percent of those with between
0.2 and 1 hectare, and 49 percent of those with more than 1 hectare) would have
lost from increases in the prices of staple foods during 2007-08. According to their
data, this is because even the smallest farmers receive only about half their
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incomes from farming. Unfortunately, we have been unable to locate an appropri-
ate model or commission a study for India to include in part III.

One needs to bear in mind that the GIDD microsimulation model assumes
that changes in total household incomes are proportional to the changes in the
wage rates for the agricultural or nonagricultural labor of the households. While
labor income is the most important source of income for households at or near
the poverty line, it is not the only one. Thus, accounting for changes in other fac-
tor returns may yield somewhat different results, especially in terms of inequality.
In the remaining studies under review, all sources of income are taken into
account so that we may provide more reliable national results, albeit for a smaller
sample of developing countries.

GTAP model results

Hertel and Keeney, in chapter 4, draw on the widely used global economy-wide
GTAP model. The model adopts the same price distortions as the other studies in
this volume and runs the same scenarios, but generates its own world price
changes from the GTAP model for scenarios of multilateral trade reform scenar-
ios. These price changes alter the border prices in the various countries in the
GTAP model, a subset of which has associated detailed household survey data.
This allows the authors to make statements about poverty impacts across a range
of diverse economies using an internally consistent framework that represents an
alternative to the framework used by Bussolo, De Hoyos, and Medvedev in chap-
ter 3. While the number of countries on which household survey data are available
to Hertel and Keeney is much smaller, the income data are richer, allowing the
authors to capture the distributive effects of all changes in factor incomes rather
than restricting their examination only to labor income shocks, as in chapter 3.
The multicountry study described in chapter 4 focuses on 15 developing
countries: four African (Malawi, Mozambique, Uganda, and Zambia), five Asian
(Bangladesh, Indonesia, the Philippines, Thailand, and Vietnam), and six Latin
American countries (Brazil, Chile, Colombia, Mexico, Peru, and Republica
Bolivariana de Venezuela). Overall, it concludes that the removal of current
agricultural and trade policies globally would tend to reduce poverty, primarily
via the agricultural reforms (table 1.9). The unweighted average for all 15 devel-
oping countries is a decline in the headcount for extreme poverty (US$1 a day) of
1.7 percent. The average fall for the Asian subsample is two times higher, however,
and nearly two-thirds of the world’s extremely poor people live in Asia
(although the sample does not include China and India). The results of Hertel
and Keeney on specific countries indicate that, in the sample, the greatest reduc-
tion in poverty would occur among the exporters of agricultural products,
namely, Chile, Thailand, and Vietnam (table 1.9, column 3). The majority of the
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Table 1.9. The GTAP Model’s Effects of Full Global Liberalization of
Agricultural and All Merchandise Trade on the Number
of Extreme Poor, by Country

(percentage point change in US$ 1-a-day poverty)

Default tax replacement Alternative tax
replacement?

Agricultural Nonagricultural  All merchandise  All merchandise

Country reform only reform only trade reform trade reform
Asia
Bangladesh -0.3 0.5 0.3 =53
Indonesia =11 0.5 -0.6 -5.2
Philippines -1.4 0.4 -1.0 —6.4
Thailand =112 0.9 -10.3 —28.1
Vietnam -0.5 =5.3 -5.7 —23.6
Africa
Malawi -1.6 -0.3 -1.9 -5.6
Mozambique -1.2 0.2 -1.0 —4.3
Uganda -0.0 0.1 0.1 —6.0
Zambia -0.0 0.1 0.1 =200
Latin America
Brazil —2.5 0.4 —2.2 —10.0
Chile —4.8 0.1 —4.6 -12.3
Colombia =0.7 0.6 —0.1 —4.1
Mexico 0.8 0.4 1.1 -0.5
Peru -0.6 -0.2 -0.8 -5.2
Venezuela, R.B. de 0.2 0.7 0.9 —2.1
Unweighted average
Asia -2.9 -0.6 =39 -13.7
Africa -0.7 0.1 -0.7 —4.5
Latin America -1.3 0.3 -1.0 -5.7
All 15 developing

countries -1.7 -0.1 -1.7 -8.0

Source: Hertel and Keeney (chapter 4), table 4.5.
a. The poor are exempt under the alternative tax replacement.

15 countries would experience small increases in poverty after nonagricultural
reforms, although the unweighted average across the 15 countries suggests that
there would be a slight decrease, primarily because of a significant decline in
Vietnam (table 1.9, column 2).

The magnitude of the estimated reduction in extreme poverty in Asia and
Latin America is somewhat larger according to Hertel and Keeney (chapter 4)
than the average reductions estimated for the same countries by Bussolo, De
Hoyos, and Medvedev (chapter 3, table 3.4) using the GIDD model. Hertel and
Keeney also estimate a small reduction in poverty in Africa.'* These GTAP results
are thus closer to the results of the Linkage model described in chapter 2.
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Hertel and Keeney explore the relative poverty-friendliness of agricultural
trade reforms in detail by examining the differential impacts on real after-tax fac-
tor returns of agricultural versus nonagricultural trade policy reforms. They
extend their analysis to the distribution of households by looking at changes in
stratum-specific poverty. They find that the more favorable impacts of agricul-
tural reforms are driven by increased returns to the labor of farm households, as
well as higher returns to unskilled work off-farm. They also find that the liberal-
ization of foodgrain markets accounts for the largest contribution to poverty
reduction and that the removal of import tariffs in these commodity markets
dominates among the poverty-increasing impacts of the removal of subsidies by
high-income countries.

The final column of table 1.9 reports the percentage change in the national
poverty headcount if the poor are not subject to the rise in the income tax
required to replace trade tax revenue following trade reform. This assumption
represents a significant implicit income transfer from nonpoor to poor house-
holds and thus generates a marked difference in the predicted reduction in
poverty. Trade reforms are no longer marginally poverty reducing in most of the
15 cases, but, instead, are poverty reducing in all cases and by a considerable mag-
nitude. This lowers the poverty rate by roughly one-quarter in Thailand and
Vietnam, for example. Overall, the regional and total average extent of poverty
reduction is around four times larger under this scenario relative to the scenario
whereby the poor are also assumed to be subject to the income taxes levied to
replace lost trade tax revenue.

The reduction in the unweighted average poverty headcount in the three
regions shown in the final column of table 1.9 is remarkably similar to the reduc-
tion in the population-weighted averages found by Anderson, Valenzuela, and van
der Mensbrugghe (chapter 2) and reported in table 1.5, above, under a similar tax-
replacement assumption: the 17 percent for Asia, excluding China and India, and
the 6.4 percent for Latin America found by the latter authors are only slightly
above the 14 and 5.7 percent, respectively, of Hertel and Keeney, while the 3.7 per-
cent for Sub-Saharan Africa in chapter 2 is only slightly below the 4.5 percent
obtained by Hertel and Keeney.

Synopsis of the Empirical Findings:
National Model Results

We turn now to a comparison of the results of the 10 detailed individual coun-
try case studies with the results obtained from the global models described
above. The features of the national models are summarized in table 1.10." Like
the three global models, they focus on price-distorting policies as of 2004, even
though the database for the CGE models and the household survey data on
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Table 1.10. Characteristics of the Models in the Global and National Country Studies

Protection Household Sectors, Products,
Chapter data, year SAM,? year survey, year number number
Global
Linkage 2 2004 2004 None 23 23
GIDD 3 2004 2004 circa 2000 23 23
GTAP 4 2004 2001 circa 2000 31 6

Types of labor, Intersectoral

number labor mobility

2 Yes
4 Partial
6 Partial

Sources: Global and country case studies in parts [I-V.

a. Social accounting matrix of production and trade data.



Introduction and Summary 27

which these models are based typically date back a little earlier in the decade.
They all include more sectoral and product disaggregation than the global mod-
els and cover multiple types of households and labor. All the national studies
include microsimulations that draw on the CGE model results, as in the GIDD
and GTAP global models.

The results of the national studies on real GDP and household consumption
suggest that GDP would increase after full global trade reform, but only by 1 or
2 percent, in all 10 countries (except in Argentina if export taxes are removed dur-
ing full liberalization).'® Given falling consumer prices, real household consump-
tion would increase by considerably more in most cases. (Argentina would again
be the notable exception for the reasons discussed elsewhere below.) Generally,
these numbers are a little larger than the numbers generated by the global Linkage
model, but they are still usually much lower than would be the case had the
authors used dynamic models. Like the global models, the studies therefore
underestimate the poverty-reducing benefits of trade reform given the broad con-
sensus in the literature that trade liberalization increases growth, which is, in turn,
a major contributor to poverty reduction.

Comparative tables 1.11 and 1.12 summarize the national results on the inci-
dence of extreme poverty and income inequality, respectively, resulting from own-
country and rest-of-the-world full global liberalization of either agricultural trade
or the trade in all goods.'” Some authors ran only six of the nine simulations
shown in these tables, but the authors who ran all nine found that the simulations
sum almost exactly (to within one decimal place). We have therefore inferred the
three missing results in the other country studies by assuming that the results in
the agriculture only and nonagriculture only simulations sum to the results of the
reform in the trade for all goods. The inferred numbers are shown in italics in
tables 1.11 and 1.12. In each case, the total effects on poverty and inequality are
subdivided into rural and urban effects.

One should not necessarily expect the unweighted averages of the poverty
results for each region to be similar to those generated by Hertel and Keeney
(chapter 4) because only half of the 10 countries on which we have case studies are
included among the 15 countries sampled by Hertel and Keeney. Nonetheless, the
unweighted averages of the national poverty effects for each of the key developing
country regions computed by Hertel and Keeney are reported in parentheses in
the last 4 rows of table 1.11, panel ¢ so that these may be easily compared with the
unweighted regional averages derived from our national case studies. In all but 3
of the 12 comparisons on global liberalization (agriculture, nonagriculture, and
all merchandise), the projected regional average reductions in poverty after global
liberalization are larger in our sample of national case studies than in the sample
of 15 countries examined by Hertel and Keeney. This may mean that the poverty
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Table 1.11. The Impact of Reform on the Incidence of Extreme Poverty, by Country
(percentage point change in the national or US$ 1-a-day poverty line)

a. Rural poverty

B Agricultural reform only Nonagricultural reform only All merchandise trade reform
ase ——————————— _—_— —_—
Country study % Unilateral R of W Global Unilateral R of W Global Unilateral R of W Global
China (US$2/day) 58 0.3 -1.4 —1.1 0.2 -0.5 -0.3 0.5 -1.9 —1.4
Indonesia 29 0.1 —1.1 =11 -0.2 -3.2 -3.3 —0.1 —4.3 —4.4
Pakistan 38 -1.4 -0.1 -1.5 —6.2 —1.1 —7.1 —7.6 -1.2 —8.6
Philippines 49 0.0 -0.6 -0.3 0.6 -0.3 0.2 0.6 -0.9 —-0.1
Thailand 30 0.3 -1.6 =1.3 -3.8 0.7 —3.1 =33 -0.9 —4.4
Mozambique 36 -1.6 0.0 —1.6 -0.5 -1.5 -2.0 —2.1 -1.5 -3.6
South Africa 17 -0.3 -0.3 -0.7 -0.8 0.0 -0.8 -1.1 -0.4 -1.4
Argentina — — — — — — — — — —
Brazil — — — — — — — — — —

Nicaragua 63 -0.7 0.3 -0.4 -0.6 -0.3 -0.9 -1.3 0.0 -1.3
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b. Urban poverty

. Agricultural reform only Nonagricultural reform only All merchandise trade reform
ase ——0onM—-V820D2——————— _—— ————
Country study % Unilateral R of W Global Unilateral R of W Global Unilateral R of W Global
China (US$2/day) 3 0.0 0.0 0.0 0.0 —0.1 -0.1 0.0 —0.1 —0.1
Indonesia 12 -0.1 -0.3 -0.4 —0.1 -1.7 -1.8 -0.2 -2.0 —2.2
Pakistan 20 —-2.4 -0.1 —2.7 4.7 —1.4 3.1 23 -1.5 0.4
Philippines 19 0.8 -0.9 -0.2 1.2 -0.7 0.3 2.0 -1.6 0.1
Thailand 6 0.0 -0.8 -0.7 -3.3 0.2 -3.2 -3.3 -0.6 -3.9
Mozambique 37 -0.5 0.0 -0.5 —0.4 —1.3 -1.7 -0.9 -1.3 —-2.2
South Africa 4 -0.1 -0.2 -0.3 -0.4 0.0 -0.4 -0.5 -0.2 -0.7
Argentina 13 1.3 0.1 1.5 —0.4 —0.1 -0.5 0.9 0.0 1.0
Brazil — — — — — — — — — —
Nicaragua 27 0.3 -0.5 -0.2 —1.0 1.4 0.4 -0.7 0.9 0.2

(Table continues on the following page.)
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Table 1.11. The Impact of Reform on the Incidence of Extreme Poverty, by Country (continued)
(percentage point change in the national or US$ 1-a-day poverty line)

c. Total poverty

Country study

China (US$2/day)
Indonesia
Pakistan
Philippines
Thailand
Mozambique
South Africa
Argentina
Brazil
Nicaragua
Unweighted averages

Asia

Africa

Latin America

All 9 developing
countries®

Base
%

36
23
31
34
14
36
10
31
41

28
32
36

43

Agricultural reform only

Unilateral

0.2
-0.0
-1.6

0.4

0.1
-1.3
-0.2
-0.5
—=0.1

-0.2
-0.8
-0.3

—04

R of W

-0.8
-0.8
—0.1
—0.6
=1.1

0.0
-0.3
—-2.3
-0.2

—0.7
-0.2
-1.3

—0.6

Global

-0.6
-0.8
-1.8
—-0.1
-0.8
-1.3
-0.5
-2.8
-0.3

(-2.9) 0.8
(-0.7) —0.9
(-1.3) 1.6

(=1.7) =1.0

Nonagricultural reform only

Unilateral

0.1
=0.1
-3.6

0.7
-3.5
-0.4
-0.6
-0.4
-0.9

-1.2
-0.5
-0.7

-0.9

R of W

—0.4
=-2.7
-1.2
-0.3

0.4
—1.4
=0.1

—-0.1
0.3

-0.8
-0.7
0.1

-0.7

Sources: Studies in parts II-V. Hertel and Keeney (chapter 4), table 4.5, for the numbers in parentheses.

Global

-0.3
-2.8
—4.6

0.2
-3.3
-1.8
—0.6
-0.5
—0.6

(-0.6) —2.2
0.1)—1.2
(0.3) 0.6

(-0.1) -1.6

All merchandise trade reform

Unilateral

0.3
=0.1
—5.2

1.1
—-3.4
-1.7
-0.8
-0.9
-1.0

-1.5
-1.3
—1.0

—-1.3

R of W

-1.2
-3.5
-1.3
-0.9
-0.7
-1.4
-0.3

—2.4
0.1

—1.6
-0.9
-1.2

—-1.3

Global

-0.9
-3.6
—6.4

0.1
—4.1
=3.1
=1.1
-3.5
-0.9

(-3.5) 3.0
(-0.7) 2.1
(-1.0) —2.2

(—2.6) —2.6

Note: R of W = rest of the world. The numbers in italics for individual countries have been inferred on the assumption that linearity holds (see the text). The numbers in
parentheses are from the GTAP model results and are provided for comparison (see table 1.9). Numbers may not sum because of rounding or interaction effects.
— = no estimates are available.

a. Excludes Argentina.
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elasticities used in the latter study (and also in the Linkage model, which gener-
ated similar results) are too small given the greater possibilities for adaptation
reflected in most of the national models."®

The individual country results show that poverty would be reduced in all
countries by both global agricultural and, with the exception of the Philippines,
nonagricultural liberalization (table 1.11, panel c). If all merchandise trade were
liberalized, the extent of the reduction in poverty ranges from close to zero to
about 3.5 percentage points, except in Pakistan, where it is more than 6.0 percent-
age points.'” If we examine the unweighted averages, we find that a greater share
of the reduction in poverty is generated by nonfarm trade reform, with the impor-
tant exception of Brazil, where agricultural reform is the major contributor to the
significant pro-poor outcome. However, if the average is weighted according to
the number of people involved, agricultural reform would dominate, as it does in
the results of the global modeling. The extreme Brazil result occurs despite the
existence of tariff protection for the country’s poor import-competing farmers; it
is a consequence of the increase in the demand for unskilled labor following liber-
alization, which evidently outweighs the poverty impact of the removal of farm
tariffs. The contribution of own-country reforms to the decline in poverty
appears to be as important as the rest-of-the-world reforms, on average, although
there is considerable cross-country divergence in the extent of this parity in the
farm reforms and in the nonfarm reforms.

The reduction in poverty is divided into rural and urban sources of reduction
in table 1.11, panels a and b. A glance at the final column in these panels reveals
that rural poverty declines much more than urban poverty in every case. This is
true after farm or nonfarm trade reform, as well as after own-country or rest-of-
the-world reform. Since the rural poor are much poorer, on average, than the
urban poor, this would lead one to expect trade reform to reduce inequality also
(see Bussolo, De Hoyos, and Medvedev, chapter 3, figure 3.1).

Indeed, the results shown at the bottom of table 1.12, panel ¢ on this sample of
countries indicate that inequality would decline in all three developing-country
regions after full trade liberalization of all goods or of only agricultural products in
the case of both own-country reform and rest-of-the-world reform. The effect of
nonfarm trade reform alone is more mixed, providing another reason trade nego-
tiators should not neglect agricultural reform in their discussions. Rest-of-the-
world and global agricultural reform both lead to a reduction in inequality in every
country in the sample except Thailand (plus Argentina and the Philippines slightly
in the case of global reform). Meanwhile, unilateral agricultural reform reduces (or
leaves constant) inequality in a small majority of countries; the exceptions are
Argentina, China, the Philippines, and Thailand (although the effects are small).
Nonfarm global reform increases inequality slightly in only three countries.
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Table 1.12. The Impact of Reform on the Incidence of Income Inequality, by Country
(percentage point change in the Gini coefficient)

a. Rural

Country study

China
Indonesia
Pakistan
Philippines
Thailand
Mozambique
South Africa
Argentina
Brazil
Nicaragua

0.32
0.29
0.26
0.43
0.33

0.63

Agricultural reform only

Unilateral

0.0
0.0
—=0.1
0.2
0.0

—=0.1

R of W

—0.2
0.0
-0.0
=0.1
0.5

—0.1

Global

-0.2
0.0
—-0.1
0.1
0.5

-0.2

Nonagricultural reform only

Unilateral

0.0
0.1
0.3
0.3
0.4

-0.3

R of W

0.0
0.0
0.0
0.0

Global

0.0
0.1
0.3
0.1
0.4

-0.3

All merchandise trade reform

Unilateral

0.0
0.1
0.2
0.5
0.4

-0.4

R of W

-0.2
0.0
-0.0
-0.1
0.5

—0.1

Global

-0.2
0.1
0.2
0.2
0.9

-0.5
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b. Urban

Country study

China
Indonesia
Pakistan
Philippines
Thailand
Mozambique
South Africa
Argentina
Brazil
Nicaragua

0.26
0.36
0.40
0.48
0.15

0.62
0.50

Agricultural reform only

Unilateral

0.0
0.0
—-0.1
0.3
0.1

—=0.1
0.3

R of W

0.1
=0.1
-0.0
—0.2

0.6

—0.1
=0.1

Global

0.1
—-0.1
—-0.1

0.1

0.7

-0.2
0.2

Nonagricultural reform only

Unilateral

0.0
0.3
-1.9
0.1
0.5

-0.5
-0.2

R of W

=0.1
0.3
0.0
0.0
0.0

0.0
=0.1

Global

=0.1
0.6
-1.9
0.1
0.5

-0.5
-0.3

All merchandise trade reform

Unilateral R of W Global
0.0 0.0 0.0
0.3 0.2 0.5
—2.0 -0.0 -2.0
0.4 -0.2 0.2
0.6 0.6 1.2
—0.6 —0.1 -0.7
0.1 -0.2 0.0

(Table continues on the following page.)
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(percentage point change in the Gini coefficient)

c. Total
Agricultural reform only Nonagricultural reform only All merchandise trade reform
Country study Unilateral Rof W  Global Unilateral Rof W  Global Unilateral Rof W  Global
China 0.44 0.1 -0.4 -0.3 0.0 —=0.1 —=0.1 0.1 -0.5 —0.4
Indonesia 0.34 0.0 —-0.1 —-0.1 0.2 0.2 0.4 0.2 0.1 0.3
Pakistan 0.34 —-0.1 -0.0 -0.2 -3.2 —=0.1 =3.1 -3.3 -0.1 -33
Philippines 0.51 0.3 -0.2 0.1 0.1 0.0 0.1 0.4 -0.2 0.2
Thailand 0.34 0.1 0.7 0.8 0.4 0.0 0.4 0.5 0.7 1.2
Mozambique 0.48 -1.2 —-0.1 -1.3 -0.3 0.2 —=0.1 -1.5 0.1 —1.4
South Africa 0.67 —-0.1 -0.1 -0.2 —0.4 0.0 —0.4 -0.5 —-0.1 —0.6
Argentina — — — — — — — — — —
Brazil 0.58 -0.2 -1.4 -1.6 0.1 -0.1 0.0 =0.1 -1.5 -1.7
Nicaragua 0.53 —-0.1 0.1 0.0 -0.1 -0.2 -0.3 -0.2 =0.1 -0.3
Unweighted averages
Asia 0.39 0.1 -0.0 0.1 -0.5 0.0 -0.5 —0.4 —-0.0 —0.4
Africa 0.58 -0.7 —=0.1 -0.8 —0.4 0.1 -0.3 -1.0 —-0.0 —1.0
Latin America 0.56 -0.2 -0.7 -0.8 0.0 -0.2 —=0.1 -0.2 -0.8 —-1.0
All 9 developing
countries® 0.59 -0.2 -0.2 —0.4 -0.3 —0.0 -0.3 -0.5 -0.2 -0.7

Sources: Country case studies in parts IlI-V.

Note: R of W = rest of the world. The numbers in italics for individual countries have been inferred on the assumption that linearity holds (see the text). Numbers may not sum
because of rounding or interaction effects. — = no data are available.

a. Excludes Argentina.
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In Indonesia and Thailand, the inequality-increasing impact of nonfarm reform
more than offsets the egalitarian effect of farm trade reform, whereas both types of
reform increase inequality in the Philippines and Thailand.

Inequality within the rural or urban household groups is not altered much by
trade reform relative to overall national inequality (compare table 1.12, panels a
and b with panel ¢). This underlines the point that trade reform would tend to
reduce urban-rural inequality predominantly rather than inequality separately
within either group.

Several of the national studies investigate the impact of reforms that might
complement trade reform, notably various approaches to address the elimination
of trade tax revenue. If the revenues can be recouped through taxes that do not
bear on the poor, then the impact of reform on poverty reduction is more favor-
able. The China study focuses on lowering the barriers to migration out of agri-
culture by improving the operation of land markets and diminishing the barriers
to mobility created by the hukou system, the household registration system in
China. Each of these two initiatives, along with international trade liberalization
(which increases access to foreign markets), would reduce poverty, and a combi-
nation of such measures would benefit all major household groups.

Argentina is a special case in several respects. First, Cicowiez, Diaz-Bonilla, and
Diaz-Bonilla, the authors of the country study (chapter 12), had access only to an
urban household survey; they were thus unable to make any determinations about
the effect of policy reform on rural poverty or urban-rural income inequality.
Second, Argentina imposed export taxes on farm products in 2002 and has
increased the taxes a number of times since then. Removing these taxes as part of a
shift toward free trade would clearly benefit farmers and rural areas, but would
also raise the price of food in urban areas, which, all else being equal, would tend
to increase urban poverty (see the results in table 1.11, panel b). Third, by their
assumptions, the authors allow reform to alter aggregate employment, unlike most
of the other studies, making their results less comparable. Together, these features
mean that the authors have found that global trade reform would reduce urban
poverty and inequality in Argentina, but only if export taxes are not included in
the reform. If export taxes are eliminated as well, the results in table 1.11, panel b
and table 1.12, panel b show that urban inequality would change little, but urban
poverty would rise. Although, on its own, nonfarm reform would reduce urban
poverty in Argentina, urban poverty would rise because of the strong negative
impact on the urban poor of the higher food prices resulting from the removal of
export taxes. In a global reform scenario in which export taxes are left unchanged,
the authors find that both poverty and inequality would fall in Argentina because
there would be less unemployment with respect to the scenario involving the
removal of export taxes.
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What Have We Learned?

As in previous studies, whether based on ex post econometrics (as in Harrison
2007) or on ex ante economy-wide simulation (as in Hertel and Winters 2006),
this study also finds that the results are mixed and not easy to summarize, partic-
ularly with regard to the poverty effects. There is nonetheless a high degree of sim-
ilarity in the most important sign: the direction of the estimated national effect on
extreme poverty that would result from freeing all merchandise trade globally.
The greatest amount of overlap across the studies occurs in relation to this effect;
the signs, summarized in table 1.13, agree in all but one-seventh of our available
cases. Moreover, apart from India, there is no case in which the majority of the
signs indicate that reform would increase poverty.

This beneficial impact of the full liberalization of global merchandise trade on
the world’s poor would be more readily generated by agricultural reform than by

Table 1.13. The Direction of the Effects of Global Reform on Extreme
Poverty, by Country

(sign of the change in the share of the population living on less than US$ 1 a day

or the national poverty line)

Agricultural reform only All merchandise trade reform

GIDD GTAP National  Linkage GIDD GTAP National
Country model  model model model model  model model

Brazil = = = = = =
Chile + — — —

China = = =
Colombia = = = =

India aF I +

Indonesia = = = = = =
Mexico — + — +
Mozambique = = = =
Nicaragua = = = =
Pakistan i = 4F =
Peru - - - -

Philippines - - - = = 4
South Africa + — + —
Thailand = = = =
Uganda = = 4
Venezuela, R.B. de — =F =
Vietnam - - -

B
|

Sources: Country case studies in parts IlI-V.

Note: The table shows the only countries in our study on which results are available from at least two of
the models reported in the subsequent chapters. Blank cells indicate that there are no estimates.
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nonagricultural reform and, within agricultural reform, by the removal of the
substantial supports provided to farmers in developed countries rather than by
policy reform in developing countries. According to the economy-wide models
used in our study, such reform would raise the real earnings of unskilled laborers
in developing countries, most of whom are working in agriculture. The earnings
of these laborers would rise relative to the earnings of unskilled workers in devel-
oped countries and relative to the earnings of other income earners in developing
countries. In addition to reducing poverty, such reform would thus lower the
inequality within developing countries and between developing countries and
developed countries.

According to the estimates of the Linkage model, the number of extremely
poor people in developing countries—people living on less than US$1 a day—
would fall by 2.7 percent after the global opening of all goods markets; the num-
ber would decline by 4.0 percent in China and Sub-Saharan Africa, but rise by
4.0 percent in India (or by 1.7 percent if the more moderate US$2-a-day poverty
line is used). The GIDD model suggests that the decline in moderate poverty
would be less than the decline estimated in the Linkage model and that extreme
poverty would actually rise by 1.0 percent globally after full global trade reform
(almost all because of a rise in India). However, we should recall that the GIDD
model only takes labor income effects into account. The results for the 15 coun-
tries in the GTAP model are more in line with the Linkage results. They suggest
that, in Asia and Latin America, the poverty-reducing effect of global reform
would be twice as large as the estimates in the GIDD model and that, in Africa,
there would be a small decline (rather than a small rise) in poverty. The 10
national case studies all find that global trade liberalization is poverty reducing (if
the removal of export taxes is not part of the full liberalization in Argentina),
regardless of whether the reform involves only agricultural goods or all goods; the
benefit would arise roughly equally from reform at home and from reform
abroad. The case studies also find that rural poverty would be cut much more
than urban poverty in all cases, whether by reform at home or abroad and
whether or not the reform includes nonfarm goods.

Again according to the Linkage model, global trade liberalization would reduce
international inequality between developing countries and high-income countries
both in total and among only farm households. However, it cannot be guaranteed
that every developing country would be made more well off unless there is a
strong economic growth dividend associated with reform (which is not captured
in the comparative static modeling used in our study). The message emerging
from the GIDD analysis is less optimistic: the model finds that inequality would
change little after full global reform (inequality would fall in Latin America, but
rise in South Asia). This is mainly because of increased income dispersion within
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the agricultural sector, despite a reduction in the gap in farm-nonfarm household
incomes. The analysis based on the GTAP model, which reinforces the findings in
the Linkage model with respect to poverty, does not cover the inequality effects.

The full trade liberalization of all goods or only of agricultural products would
also cause inequality to decline after both own-country reform and rest-of-the-
world reform within each of the three developing country regions covered by our
sample. Inequality within the rural or urban household groups would not alter
much following full trade reform, suggesting that the predominant impact of
trade reform would be a reduction in urban-rural inequality.

The mechanism used by governments to adapt to the fall in tariff revenue is
shown to be crucial. If one assumes that, rather than distributing it proportion-
ately, governments do not require the poor to bear any of the tax burden in the
effort to replace lost trade tax revenue, the estimated degree of poverty reduction
is about four times greater in the 15 countries studied in the GTAP model.

The results of the three global analyses all indicate that the removal of the
remaining agricultural policies would have a much stronger impact on poverty
and inequality than would nonagricultural trade reforms. A weighted average
across the 10 country case studies would probably show similar results. This con-
trasts with the outcomes of reforms over the past three decades according to
Valenzuela, van der Mensbrugghe, and Anderson (2009): they estimate that global
reforms in nonfarm trade policy between the early 1980s and 2004 boosted the
value added in developing-country agriculture by more than twice as much as the
global reforms in agricultural policy lowered it, and the former might therefore be
expected to have had a dominant impact in any reduction in poverty and inequal-
ity over the period.

The 10 national case studies also shine some light on the relative importance of
domestic versus rest-of-the-world reform in these countries. The contribution of
own-country reforms to the fall in poverty appears to be equally as important as
the contribution of rest-of-the-world reform, on average, although there is con-
siderable cross-country divergence in the extent of the effects of both farm reform
and nonfarm reform.

Caveats

The impacts of agricultural and other trade reforms are complex. Such reforms
simultaneously affect product and factor markets, government budgets, and
external trade. The studies in this volume provide a broad range of ex ante model-
ing perspectives, including global and national models. They devote considerable
attention to capturing poverty effects through microsimulation and poverty elas-
ticity approaches and to using the same price distortion estimates, the same global
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model for measuring rest-of-the-world border shocks in the 10 national models,
and similar behavioral assumptions, tax replacement assumptions, and model
closures. Nonetheless, there is ample scope for further exploration of this issue
through additional comparisons, including by drilling down to examine the ori-
gins of each modeling result. Our space limitations mean that such exploratory
work needs to be left to future research efforts.

The reforms considered here cover only the liberalization of the trade in goods.
Freeing up the global trade in services would also likely produce gains in most
national economies, including among farmers. Freeing up capital would add to
the gains, as would freeing the international movement of low-skilled labor from
developing countries to higher-income countries (Prasad et al. 2007, World Bank
2005). How those reforms would interact with farm and other goods trade
reforms in terms of the impacts on global poverty and inequality awaits the devel-
opment of more sophisticated global simulation models.

Another key challenge that remains is to capture the growth effects of liberal-
ization and, in particular, the general equilibrium distributive (poverty and
inequality) consequences. This area of research has only recently been addressed
in the empirical literature by building on the advances in the theoretical literature
in the 1990s on endogenous growth (beginning with Grossman and Helpman
1991). Existing partial equilibrium analyses strongly suggest that the trade-
growth-poverty nexus is extremely important, possibly much more important
than the static reallocative impacts captured in the current set of studies. There is
every reason to believe that, once dynamics are included, they will reinforce the
basic finding of our study that agricultural and other merchandise trade policy
reforms are poverty and inequality reducing.

A further modeling change involves introducing a stochastic dimension so as
to capture changes in the probability of falling into poverty. This is important if
greater openness alters the risk of food price spikes given, for example, that an
upward spike might cause a food-deficit household to starve. Such general equi-
librium empirical modeling that contains sufficient sectoral and household detail
to be useful for poverty analysis, even without a dynamic component, is still in
infancy. However, this field may develop rapidly in response to the demand for
climate change studies; an early prototype is Ahmed, Diffenbaugh, and Hertel
(2009).

There is significant scope also for exploring empirically the possible effects of
complementary domestic reforms that might accompany agricultural price and
trade policy reforms. This is well illustrated in the China case study, which shows
that, if labor market reform were to accompany trade reform, the reduction in
poverty would be several times greater. Even in the extreme case of India, trade
reform would probably not increase poverty if more efficient transfer mechanisms
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were in place and high-payoff infrastructure investments were undertaken. The
politics behind implementing first-best domestic policies is not necessarily any
less complex than the politics associated with trade policies, however; this under-
scores the need for comprehensive political economy analysis that is not limited
only to border policy measures.”

Policy Implications

The empirical findings described above have a number of policy implications.
First, the generally attractive results in terms of the poverty- and inequality-
reducing effects of trade policy reforms, whether unilateral or multilateral, pro-
vide yet another reason why it is in the interest of countries to seek the further
liberalization of national and world markets.

Second, a recurring theme in the national case studies is that the gains in terms
of poverty and inequality reduction, in addition to the standard aggregate real
income gains associated with trade liberalization, are generally much greater after
global reform than after only own-country reform. In the Indonesia study, for
example, unilateral trade liberalization is expected to reduce poverty only slightly,
but liberalization by the rest of the world is expected to lower poverty substan-
tially. In the Philippines, domestic reform of the current levels of protection alone
may marginally increase poverty rates, whereas rest-of-the-world liberalization
would almost fully offset this increase (and more than offset it in the case of only
agricultural reform).

Third, the results of this set of studies show that the winners in trade reform
would overwhelmingly be found among the poorer countries and the poorest
individuals within countries. However, it is also clear that, even among the
extreme poor, some will lose out. Hence, there is merit in compensatory policies,
ideally ones that focus not on private goods, but on public goods that reduce
underinvestment in pro-growth factors such as rural human capital. At the
national level, India appears to be an important example of a potential loser from
global trade reform in terms of welfare, poverty, and inequality. The government
of India might therefore consider replacing its current extensive agricultural
input subsidies and import tariffs by targeted assistance aimed only at the poor-
est farmers and rural areas (which may also help the urban poor, save govern-
ment spending on fair price shops to offset the effects of tariffs on food, and
reduce the adverse environmental effects of subsidies for irrigation and farm
chemicals).?!

Fourth, the most substantial benefits would be generated by agricultural
reform. This underscores the economic and social importance of securing
reforms in the agricultural sector, in addition to manufacturing, notwithstanding
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the political sensitivities involved. Other domestic policy instruments would more
directly address the Millennium Development Goals of governments in poverty
and hunger reduction and, hence, be more efficient than trade policies in this
effort. However, the former generally represent a greater net drain on the treasury,
which may be a challenge in low-income countries that still rely heavily on trade
tax revenue. One solution to this dilemma involves expanding aid-for-trade fund-
ing as part of official development assistance programs.

Finally, most of the national case studies find that unilateral policy reform
alone may represent a way to reduce poverty and inequality. This suggests that
developing countries should not hold back on national reforms while they are
negotiating in the World Trade Organization Doha Round or other international
forums. It also suggests that, from a poverty-reducing perspective, developing
countries have little to gain and, potentially, much to lose by negotiating exemp-
tions or delays in national reforms within the framework of World Trade Organi-
zation multilateral agreements.

Notes

1. For a review of the theoretical literature and the empirical evidence on individual and societal
preferences for redistribution, see Alesina and Giuliano (2009). Prasad et al. (2007) make the point
that, as the number of the extreme poor decline, concerns about poverty will diminish and be gradu-
ally replaced by concerns about income inequality.

2. Political economists are also interested in the ways policies affect the incomes and asset values of
various vested interests, but this is not a focus of our analysis.

3. A study by Sala-i-Martin (2006) finds that economies have converged in the sense that dispari-
ties in GDP per capita across countries have shrunk in recent decades. Analyses based on household
survey data rather than GDP per capita include the studies by Milanovic (2002, 2005, 2006). A recent
review of the evidence on global poverty and inequality is available in Ferreira and Ravallion (2008).

4. The distortions database is documented fully in Anderson and Valenzuela (2008). It is based on
the methodology summarized in Anderson et al. (2008) and detailed in appendix A of Anderson
(2009).

5. We were fortunate to have early access to the P5 preliminary version of the GTAP Database
ahead of the final release. Details on the GTAP Database are available in Narayanan and Walmsley
(2008).

6. See Wacziarg and Welch (2008) and Krueger (2010), as well as the collection of seminal papers
in Winters (2007). Rutherford and Tarr (2002) bring together these ideas using a numerical open-
economy growth model. This model allows for product variety, imperfect competition, economies of
scale, and international capital flows. It is also dynamic so that the model may be used to trace out an
adjustment path to trade reform. It is stochastic in that it draws randomly from uniform probability
distributions for eight key parameters of the model. The authors simulate a halving of the only policy
intervention (a 20 percent tariff on imports) and thereby fully replace the government’s lost tariff rev-
enue by a lump-sum tax. This modest trade reform produces a welfare increase (in terms of a Hicksian
equivalent variation) of 11 percent of the present value of consumption in the central model. System-
atic sensitivity analysis with 34,000 simulations shows that there is virtually no chance of a welfare gain
of less than 3 percent and a 7 percent chance of a welfare gain larger than 18 percent of consumption.
See also the empirical study of four developing countries in Cockburn et al. (2008).
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7. This would continue a process that was initiated in the 1980s when many countries began to
reform trade and exchange rate regimes. Using the same Linkage model and database as the present
study, Valenzuela, van der Mensbrugghe, and Anderson (2009) find that the global reforms between
198084 and 2004 also boosted economic welfare proportionately more in developing countries than
in high-income economies (by 1.0 percent compared with 0.7 percent, respectively).

8. Even so, if one were to treat each of the 60 countries or the groups of countries in the global
study described in chapter 2 in terms of a single household (that is, ignoring intracountry inequality),
then intercountry income inequality (not taking account of the differing economic size of countries)
would be reduced at least slightly, as measured by the Gini coefficient, from 0.8513 to 0.8506.

9. According to data in the FAOSTAT Database, less than 15 million relatively wealthy farmers in
developed countries, with an average of almost 80 hectares per worker, are currently being helped, at
the expense of not only consumers and taxpayers in these rich countries, but also the majority of the
1.3 billion relatively impoverished farmers and their large families in developing countries, who, on
average, must earn a living from only 2.5 hectares per worker.

10. In some high-income economies, however, farm households now have higher incomes than
nonfarm households (Gardner and Sumner 2007, OECD 2009).

11. The rise in India is caused partly by the removal of the large subsidies and import tariffs that
assist Indian farmers and partly by the greater imports of farm products that raise the border prices of
these imports.

12. Information on the GIDD data set, methodology, and applications are available at http://
go.worldbank.org/YADEAFE]30.

13. While changes in incomes from labor are the most important income change among house-
holds at or near the poverty line, accounting for the changes in other sources of income may yield
somewhat different results, particularly as they relate to inequality. The results for the Linkage
model used in chapter 3 are not identical to those in chapter 2 because, to make their results com-
patible with the GIDD, the authors of chapter 3 had to assume that labor is less than fully mobile
across sectors.

14. An African comparison is not possible because there was only one African country common to
the two sets of sample countries.

15. The 10 national studies cover Argentina (Cicowiez, Diaz-Bonilla, and Diaz-Bonilla; chap-
ter 12), Brazil (Ferreira Filho and Horridge; chapter 13), China (Zhai and Hertel; chapter 5),
Indonesia (Warr; chapter 6), Mozambique (Arndt and Thurlow; chapter 10), Nicaragua (Sanchez
and Vos; chapter 14), Pakistan (Cororaton and Orden; chapter 7), the Philippines (Cororaton,
Corong, and Cockburn; chapter 8), South Africa (Hérault and Thurlow; chapter 11), and Thailand
(Warr; chapter 9).

16. The results on Argentina are included only in the urban parts of tables 11 and 12 because the
relevant household survey does not include rural areas. However, it should be kept in mind that
Argentina is the most urbanized developing country in the sample; only 8 percent of the population
was living in rural areas in 2007. Hence, even if the poverty effects in rural areas had the opposite sign,
they might not offset substantially the results in the urban sector.

17. The data are based on national or US$1-a-day poverty lines, except in the case of China; the
results on China are available only at the US$2-a-day poverty line.

18. Hertel and Keeney (chapter 4) use stratum-specific poverty elasticities to map the impacts on
poverty of the changes in average incomes from all sources.

19. The Pakistan results have been generated on the assumption that the loss in trade taxes would
be offset by a rise in direct income taxes. Only nonpoor urban households pay direct taxes in Pakistan;
50, the removal of tariffs would raise the direct taxes paid by the urban nonpoor such that the benefits
of trade reform would go mainly to the poor.

20. A beginning has been made in such political econometric analysis in a set of studies reported in
Anderson (2010) that use the World Bank agricultural distortions database compiled by Anderson and
Valenzuela (2008).
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21. Caution is needed, as always, in proposing such interventions in countries in which it is diffi-
cult to implement even the most well intentioned policy. As Pritchett (2009) vividly points out, India
especially suffers from this problem of underdevelopment.
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POVERTY EFFECTS:
LINKAGE MODEL
RESULTS
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and Dominique van der Mensbrugghe

Despite much reform over the past quarter century in the policy distortions to
agricultural incentives, many relevant intervention measures remain active
(Anderson 2009). How these policies affect economic welfare, inequality, and
poverty levels is an issue of great interest to the agricultural, trade, and develop-
ment policy communities in international agencies and in many developing coun-
tries. More specifically, for any developing country of interest, how important are
its own policies compared with those of the rest of the world in affecting the
welfare of the poor in that country? And, given that three-quarters of the world’s
poor depend on agriculture directly or indirectly for their livelihoods and that,
according to an earlier finding, farm policies in 2001 were responsible for more
than three-fifths of the global welfare cost of trade distortions, what contributions
do agricultural policies contribute to these outcomes (World Bank 2007; Anderson,
Martin, and van der Mensbrugghe 2006a, 2006b)?

Now is an appropriate time to address this set of questions for at least three
reasons. One is that the World Trade Organization is struggling to conclude the
Doha Round of multilateral trade negotiations; agricultural policy reform is once
again one of the most contentious issues in these talks. Another reason is that

*The authors are grateful for the distortion estimates provided by authors of the focus country case
studies; for the assistance with spreadsheets by Johanna Croser, Marianne Kurzweil, and Signe Nelgen;
and for the helpful comments of workshop participants.
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poorer countries and their development partners are striving to achieve the
United Nations—encouraged Millennium Development Goals by 2015, of which
the prime goals are the reduction of hunger and poverty. The third reason is that a
new set of estimates of distortions to agricultural incentives in many countries has
been brought together recently by the World Bank (Anderson and Valenzuela
2008), and these estimates have since been provided as alternative measures of
price distortions for use in computable general equilibrium models (Valenzuela
and Anderson 2008). The estimates differ from the usual ones used by trade mod-
elers in that they are based on direct domestic-to-border price comparisons rather
than on merely applied import tariff rates (as with the Global Trade Analysis
Project [GTAP] data set; see Narayanan and Walmsley 2008).

This chapter serves two purposes. The first is to offer an analysis of the eco-
nomic effects of agricultural price and merchandise trade policies around the
world as of 2004 on global markets, net farm incomes, and national and regional
economic welfare and poverty, that is, it assesses the effort still necessary to
remove the disarray in world agriculture—to use the title of the seminal study by
Johnson (1991)—and to provide at least a crude indication of the poverty that
might be reduced by such a reform. In doing so, the chapter also serves a second
purpose: to explain the origin of the exogenous shocks used in the global model-
ing described in the following chapter and in the national modeling studies
described in parts III-V that show the market effects on particular developing
countries of rest-of-the-world agricultural and trade policies.

To quantify the impacts of current policies, we first amend the distortions in
version 7 of the GTAP global protection database (Narayanan and Walmsley
2008) by replacing the applied tariffs there with distortion rates that reproduce
the distortions estimated by contributors to the World Bank’s research project,
Distortions to Agricultural Incentives, as collated by Valenzuela and Anderson
(2008)." These distortion estimates suggest that, despite the reforms of the past
25 years, there was still a considerable range of rates across commodities and
countries in 2004, including a strong antitrade bias in national agricultural and
trade policies in many developing countries. Furthermore, nonagricultural pro-
tectionism is still rife in some developing countries, and agricultural price
supports in some high-income countries remain high.

The present analysis addresses the following questions: To what extent were
policies as of 2004 still reducing the rewards of farming in developing countries
and thereby adding to inequality in farm household incomes across countries? Are
policies depressing value added more in primary agriculture than in the rest of the
economies of developing countries? And are they depressing the earnings of
unskilled workers more than the earnings of the owners of other factors of pro-
duction, thereby potentially contributing to inequality and poverty within these
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developing countries (given that farm incomes are well below nonfarm incomes
in most developing countries and that agriculture in these countries is intensive in
the use of unskilled labor)?

To provide answers to these and related questions, we use our amended GTAP
distortion database in a global computable general equilibrium model (the Linkage
model; see van der Mensbrugghe 2005). We use the model to assess how agricul-
tural markets, factor prices, and the value added in agriculture versus in nonfarm
sectors would differ if all price and trade policies that distort the markets for farm
and nonfarm goods (as of 2004) were removed. It is important to include nonagri-
cultural trade policies in the reform experiment because, as shown in the new study
reported in Anderson (2009), these policies may have been more harmful than
agricultural policies in depressing farmer incentives in many developing countries.

We present the results for the key countries and regions of the world and for the
world as a whole. While no one anticipates a complete freeing of global markets in
the near future, this prospective analysis serves as a benchmark to appreciate the
stakes in terms of further reforms through rounds of multilateral World Trade
Organization negotiations. At the same time, by showing how different the trade
patterns of various countries would be without distortions, we also provide indica-
tions of agricultural comparative advantages in different parts of the world that are
more accurate than the perspective offered through an examination of actual trade
and self-sufficiency indicators derived in the current distortion-ridden situation.

The chapter begins with an examination of the extent of price distortions in
2004 provided by various policy instruments as calibrated in Valenzuela and
Anderson (2008). The emphasis is mainly on import tariffs in the case of nonfarm
products, but, in the case of agriculture, it is on the full range of production, con-
sumption, and trade taxes and subsidies and their equivalent in the case of quan-
titative restrictions on markets. This is followed by a description of the Linkage
model of the global economy that we use to analyze the consequences of the
removal of the distortions. The key results of the two simulations are then pre-
sented: the full global liberalization of markets for all merchandise and—to
understand the relative contribution of farm policies to these outcomes—the full
global reform only of agricultural policies.” The chapter concludes by highlighting
the main messages that emerge from the results. They are as follows: in a shift to
free markets, income inequality across countries would be reduced at least
slightly; all but one-sixth of the gains to developing countries would be generated
by agricultural policy reform; unskilled workers in developing countries—the
majority of whom work on farms—would benefit most from reform; net farm
incomes in developing countries would rise by 6 percent compared with 2 percent
in nonagricultural value added; and the number of people surviving on less than
US$1 a day would drop by 3 percent globally.
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Key Distortions in Global Markets

Border measures have traditionally been the main means by which governments
distort prices in their domestic markets for tradable products, given that the rela-
tive prices of the various goods are affected by trade taxes or subsidies. Product-
specific domestic output subsidies and farm input subsidies have played a more
limited role in part because of their much greater overt cost to the treasury.’

To quantify the impacts of current policies, we use the Altertax procedure
(Malcolm 1998) to amend the distortions in the prerelease of version 7 of the
GTAP global protection database. The amendments relate mainly to developing
countries, but, following Anderson and Valenzuela (2007b), we also alter cotton
distortions in the United States to reflect the policies there more accurately. To
simplify the discussion below, we treat European transition economies (among
which we include Turkey) as one of the world’s developing-country regions,
alongside Africa, Asia, and Latin America.*

Version 7 of the GTAP database includes estimates of bilateral tariffs and
export subsidies and of domestic supports as of 2004 for more than 100 countries
and country groups spanning the world. As with version 6 of the GTAP data set
(which relates to 2001; see Dimaranan 2006), the protection data come from
MAcMaps, a joint project of the Centre d’Etudes Prospectives et d’ Informations
Internationale (Paris) and the International Trade Centre (Geneva). MAcMaps is
a detailed database on bilateral import protection at the Harmonized System
6-digit tariff line classification level that integrates trade preferences, specific and
compound tariffs, and a partial evaluation of nontariff barriers such as tariff rate
quotas.” The new 2004 version 7 of the GTAP database has lower tariffs than the
previous, 2001 version 6 database because of major reforms such as the comple-
tion of the implementation of the Uruguay Round agreements and unilateral
reforms, including those resulting from the World Trade Organization accession
negotiations of China and other recent acceding countries.

As noted above, the agricultural price distortion rates in the GTAP version 7
database have been replaced here by an alternative data set for numerous develop-
ing countries based on the estimates of the nominal rates of assistance for 2004
contained in Valenzuela and Anderson (2008). The sectoral averages of these
amended values are shown in table 2.1. In the case of the amendments to the
import tariffs on individual farm products for any particular developing country,
the bilateral tariff structure in the GTAP version 7 database is preserved by simply
lowering or raising the bilateral tariffs by the same proportion we use to amend
the country’s average import tariff on each product for 2004.

According to this amended data set, the weighted average applied tariff for agri-
culture and lightly processed food in 2004 was 21.8 percent for developing coun-
tries and 22.3 percent for high-income countries, while, for nonfarm goods, it was
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Table 2.1. Structure of Producer Price Distortions in Global
Goods Markets, 2004

(percent)
Agriculture and
Primary lightly processed
agriculture food
Domestic Export
Region, country support subsidy Tariff

Africa -0.8 0.1 20.4 11.2
Egypt, Arab Rep. 0.0 0.0 5.0 13.5
Madagascar 0.0 —4.4 3.4 2.7
Mozambique 0.2 0.0 14.5 10.9
Nigeria 0.1 0.0 76.1 17.2
Senegal 0.0 -1.1 6.2 8.9
South Africa 0.0 0.0 10.2 6.5
Tanzania =0.3 0.0 11.8 13.7
Uganda 0.0 -2.6 9.2 5.5
Zambia -0.8 0.0 7.0 9.0
Zimbabwe =32 0.0 8.9 15.4
Rest of Africa -1.2 0.3 19.0 13.4
East and South Asia 2.4 0.6 29.6 8.1
China 0.0 0.2 6.5 7.1
Indonesia 0.0 -1.6 7.3 4.9
Korea, Rep. 0.0 0.0 319.4 5.9
Malaysia 0.0 -0.2 5.0 5.9
Philippines —4.7 0.0 7.1 3.4
Taiwan, China —-0.4 0.0 84.2 3.9
Thailand =0.2 0.0 26.2 12.9
Vietnam -3.6 -0.5 21.5 18.5
Bangladesh -1.0 0.0 9.9 22.5
India 10.1 2.5 2.9 20.8
Pakistan 0.0 -0.2 19.4 18.5
Sri Lanka 0.6 -0.3 23.8 5.8
Rest of East and South Asia -0.7 0.0 4.3 2.7
Latin America =02 -1.4 7.2 6.7
Argentina 0.0 -14.8 0.0 5.8
Brazil 0.0 0.0 4.8 8.9
Chile 0.0 0.0 2.4 1.8
Colombia 0.0 0.0 21.6 9.8
Ecuador 0.0 0.0 13.4 10.4
Mexico 1.2 0.0 6.2 3.4
Nicaragua 0.0 —2.8 9.6 3.9
Rest of Latin America -1.7 0.3 9.9 9.9

(Table continues on the following page.)
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Table 2.1. Structure of Producer Price Distortions in Global
Goods Markets, 2004 (continued)

(percent)
Agriculture and
Primary lightly processed
agriculture food
Domestic Export

Region, country support subsidy Tariff

Eastern Europe and Central Asia 0.8 -0.3 15.9 4.8
Baltic States 3.4 0.0 8.2 0.9
Bulgaria 0.6 0.0 14.8 11.5
Czech Republic 0.6 0.0 3.0 0.5
Hungary 3.1 0.0 6.2 0.5
Poland 0.4 0.0 6.2 0.8
Romania 1.3 0.0 18.0 9.8
Russian Federation 1.7 -0.9 18.9 7.4
Slovak Republic 0.0 0.0 5.2 0.4
Slovenia 0.0 0.0 7.8 0.4
Kazakhstan -0.9 0.0 3.4 2.7
Turkey 0.8 0.0 333 3.1
Rest of Eastern Europe

and Central Asia -1.1 -0.9 9.7 5.7

High-income countries 2.6 7.2 223 1.2
Australia 0.0 0.0 0.5 3.3
Canada 1.6 3.6 18.9 1.4
EUT5 1.2 12.8 6.9 0.7
Japan 2.0 0.0 151.7 1.7
New Zealand 0.0 -0.2 0.7 3.3
Rest of Western Europe 2.6 13.4 53.9 2.2
United States 5.2 0.6 6.1 1.3

Developing countries 1.4 0.0 21.8 7.5
Africa -0.8 0.1 20.4 11.2
East Asia -0.3 0.0 41.6 6.7
South Asia 7.2 1.7 6.9 20.2
Latin America —0.2 —-1.4 7.2 6.7
Middle East -12.4 0.0 7.5 5.7
Eastern Europe and Central Asia 0.8 -0.3 15.9 4.8

World total 1.9 3.5 22.1 3.3

Sources: Valenzuela and Anderson (2008) based on calculations compiled by Anderson and Valenzuela
(2008).

Note: Data are weighted by the value of production at undistorted prices. EUT5 = the 15 members of
the European Union prior to 2004.
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7.5 percent for developing countries and only 1.2 percent for high-income coun-
tries. Export subsidies for farm products in a few high-income regions and export
taxes in a few developing countries were still in place in 2004, but they are generally
small in impact compared with tariffs, as are production subsidies and taxes.’

The averages alone are not necessarily good indicators of the overall distortions
to farmer incentives. Also of importance is the composition of each country’s
trade. Two examples serve to illustrate the point. First, if the tariffs of high-income
countries are at a near-prohibitive level for temperate farm products, but are zero
on tropical products such as coffee beans, the import-weighted average agricul-
tural tariff of these countries may be quite low even if the agricultural value added
has been enhanced substantially in these rich countries. Second, the nonagricul-
tural primary sector and the farm sector may receive a similar level of import pro-
tection (but less than the manufacturing sector), although the former is much
more export-focused than agriculture. In this case, trade reform may cause the
nonagricultural primary sector to expand at the expense not only of manufactur-
ing, but also of farming.

Although we have used production rather than trade weights to obtain sectoral
average rates of distortion in table 2.1 and although the ratio of agricultural tariffs
to the tariffs on other goods in 2004 shown in the table is well above unity in many
of the regions, it is not possible to say from those distortion rates alone whether
developing-country policies have an antiagricultural bias. Likewise, it is not possi-
ble to know how the benefits of the removal of agricultural tariffs in the protective
countries would be distributed among the various agricultural exporting coun-
tries. To address such issues, a global general equilibrium model is needed to esti-
mate the net effects of the distortions in all sectors in all countries in terms of the
agricultural markets and net farm incomes of the various nations. We now turn to
such a model.

The Linkage Model of the Global Economy

The model used for this analysis is the World Bank’s global computable general
equilibrium model known as Linkage (van der Mensbrugghe 2005). For most of
this decade, this model has formed the basis for the standard World Bank long-term
projections of the world economy, for much of world trade policy analysis, and,
more recently, for migration policy analysis (see World Bank 2001, 2003, 2004,
2005, 2006). It is a relatively straightforward computable general equilibrium
model, but has some characteristics that distinguish it from other comparative
static models such as the GTAP model (described in Hertel 1997). Factor stocks are
fixed, which means, in the case of labor, that the extent of unemployment (if any) in
the baseline remains unchanged. Producers minimize costs, subject to constant
returns to scale in production; consumers maximize utility; and all markets,
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including for labor, are cleared with flexible prices. There are three types of produc-
tion structures. The crop sectors reflect the substitution possibilities between
extensive and intensive farming; the livestock sectors reflect the substitution possi-
bilities between pasture and intensive feeding; and all other sectors reflect standard
capital-labor substitution. There are two types of labor, skilled and unskilled, and
the total employment of each is assumed to be fixed (so there is no change in unem-
ployment levels), although both are assumed to be intersectorally mobile. There is a
single representative household per modeled region, and this household allocates
income to consumption using the extended linear expenditure system. Trade is
modeled using a nested Armington structure whereby aggregate import demand is
the outcome of the allocation of domestic absorption between domestic goods and
aggregate imports, and then aggregate import demand is allocated across source
countries to determine the bilateral trade flows.”

Government fiscal balances are fixed in U.S. dollar terms, and the fiscal objective
is met by changing the level of lump sum taxes on households. This implies that the
losses in tariff revenues are replaced by higher direct taxes on households. The cur-
rent account balance is also fixed. Given that other external financial flows are fixed,
this implies that ex ante changes to the trade balance are reflected in ex post changes
to the real exchange rate. For example, if import tariffs are reduced, the propensity
to import increases, and additional imports are financed by boosting export rev-
enues. This last step is typically achieved through depreciation of the real exchange
rate. Finally, investment is driven by savings. With fixed public and foreign savings,
investment occurs through changes in the savings behavior of households and
changes in the unit cost of investment. The model only solves for relative prices; the
numéraire, or price anchor, is the export price index of manufactured exports from
high-income countries. This price is fixed at unity in the base year.

A virtue of beginning with the latest GTAP database is that the database
includes bilateral tariffs that capture not only reciprocal, but also nonreciprocal
preferential trade agreements; the latter provide low-income exporters duty-free
access to protected markets in high-income countries. This allows us to take into
account the fact that future reform may cause a decline in the international terms
of trade in those developing countries that are enjoying preferential access to the
agricultural markets and other markets in high-income countries (in addition to
those that are net food importers because their comparative advantage lies in
other sectors, such as labor-intensive manufacturing).

The version of the Linkage model used in our study is based on an aggregation
involving 23 sectors and 49 individual countries, plus 11 country groups spanning
the world (see the appendix). There is an emphasis on agriculture and food, which
account for 16 of the 23 sectors. Note that, consistent with the World Trade Organi-
zation, we include the Republic of Korea and Taiwan, China in the developing-
country ca‘tegory.8
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The results below are comparative static results; so, they do not include the
(often much larger) dynamic gains that result from an acceleration in investment
arising from the reduction in tariffs on industrial goods that lowers the cost of
investment. Also missing are therefore any costs of adjustment to reform. More-
over, because this version of the Linkage model assumes perfect competition and
constant returns to scale, it captures none of the benefits of freeing markets that
might be generated by accelerated productivity growth, scale economies, and the
creation of new markets (extensification versus intensification). There is also a
dampening effect on the estimates of welfare gains because of product and
regional aggregation, which hides many of the differences across products in rates
of distortions. The results should thus be treated as much lower-bound estimates
of the net economic welfare benefits of policy reform.’

The Prospective Effects of the Global Removal
of Price-Distorting Policies

In this section, to explore the possible outcome of the removal of the policies in
force as of 2004, we examine the results of two modeling simulations. The main
one involves the full global liberalization of agricultural policies and of trade poli-
cies in nonagricultural goods. We also discuss an additional simulation, which
involves the global liberalization of agricultural policies only, to give a sense of the
relative contribution of farm policies to various outcomes.

Global and national economic welfare

Beginning with the baseline projection of the world economy in 2004, we remove
globally all agricultural subsidies and taxes, plus import tariffs on other merchan-
dise (as summarized in table 2.1)."” Our Linkage model suggests that this would
lead to a global gain of US$168 billion per year (table 2.2). As a share of national
income, developing countries would gain nearly twice as much as high-income
countries by completing the reform process (an average increase of 0.9 compared
with 0.5 percent, respectively). Thus, in this broad sense of a world of only two
large country groups, completing the global reform process would reduce interna-
tional inequality, to use the Milanovic (2005) term, taking in to account the eco-
nomic size of each country."" The results vary widely across developing countries,
however, ranging from slight losses in the case of some South Asian and Sub-
Saharan African countries that would suffer exceptionally large adverse terms of
trade changes to 8 percent increases in the case of Ecuador (of which the main
export item, bananas, is currently facing heavy discrimination in the markets of
the European Union, where former colonies and least developed countries enjoy
preferential duty-free access).
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Table 2.2. The Impact on Real Income of the Full Liberalization of Global
Merchandise Trade, by Country and Region, 2004
(2004 U.S. dollars and percent)

Change in annual Change in
real income, real income,
US$, billions % of benchmark

Change Change

deriving deriving
from from

Total change Total terms of
income interms income trade

Country and region gain of trade gain effects
North Africa and Sub-Saharan Africa 0.9 -6.0 0.2 —1.1
Egypt, Arab Rep. -0.2 -0.6 -0.3 -0.9
Madagascar 0.0 0.0 -0.9 =12
Mozambique 0.1 —-0.1 2.4 -2.0
Nigeria 0.3 -0.6 0.7 -1.3
Senegal 0.0 -0.1 -23 -4.0
South Africa 0.2 -0.7 0.1 -0.5
Tanzania 0.0 0.0 -0.5 —-0.4
Uganda 0.0 0.0 -0.6 -0.1
Zambia 0.0 0.0 0.1 -0.3
Zimbabwe 0.1 0.0 3.4 0.5
Rest of Africa 0.5 -3.8 0.2 -1.5
East and South Asia 29.7 —4.9 0.9 -0.1
China 3.3 0.5 0.2 0.0
Indonesia 0.5 0.0 0.2 0.0
Korea, Rep. 14.0 0.2 2.8 0.0
Malaysia 4.2 -1.0 4.7 =1.1
Philippines 0.0 -0.5 0.1 -0.7
Taiwan, China 1.0 0.0 0.4 0.0
Thailand 3.3 —-0.1 1.4 -0.1
Vietnam 1.9 -0.9 53 -2.5
Bangladesh -0.2 -0.8 -0.4 -1.7
India -0.8 =28 -0.2 -0.6
Pakistan —0.1 -0.6 -0.2 -0.8
Sri Lanka 0.8 0.5 5.1 3.1
Rest of East and South Asia 1.9 0.8 1.4 0.5
Latin America 15.8 2.5 1.0 0.2
Argentina 3.2 -0.7 2.6 -0.6
Brazil 6.8 5.6 1.6 1.3
Chile 0.3 0.2 0.4 0.3
Colombia 2.2 0.7 3.1 1.0
Ecuador 2.0 1.1 8.2 4.4
Mexico -0.7 —-3.4 -0.1 -0.6
Nicaragua 0.0 0.0 1.3 0.4

Rest of Latin America 2.0 -1.0 0.5 -0.3
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Table 2.2. The Impact on Real Income of the Full Liberalization of Global
Merchandise Trade, by Country and Region, 2004 (continued)
(2004 U.S. dollars and percent)

Change in annual Change in
real income, real income,
US$, billions % of benchmark

Change Change

deriving deriving
from from

Total change Total terms of
income interms income trade

Country and region gain of trade gain effects
Eastern Europe and Central Asia 14.2 -3.6 1.2 -0.3
Baltic States 0.5 0.1 1.8 0.3
Bulgaria 0.2 -0.2 1.4 -1.4
Czech Republic 1.0 —-0.1 1.4 -0.2
Hungary 0.4 —0.1 0.6 -0.1
Poland 2.0 0.1 1.2 0.1
Romania —-0.1 =0.7 -0.3 =1.2
Russian Federation 5.4 -3.1 1.2 -0.7
Slovak Republic 0.7 0.1 2.3 0.4
Slovenia 0.3 0.1 1.5 0.3
Kazakhstan 0.4 0.2 1.1 0.6
Turkey 1.3 -0.5 0.6 -0.2
Rest of Eastern Europe and Central Asia 2.2 0.5 2.1 0.4
High-income countries 102.8 11.3 0.5 0.1
Australia 2.4 1.9 0.5 0.4
Canada 0.6 -1.2 0.1 -0.2
EU15 56.8 -3.8 0.7 0.0
Japan 23.1 10.4 0.7 0.3
New Zealand 2.2 1.8 3.2 2.6
Rest of Western Europe 13.1 —0.1 2.7 0.0
United States 2.8 0.9 0.0 0.0
Hong Kong, China; Singapore 1.7 1.4 1.4 1.1
Developing countries 64.9 -12.2 0.9 -0.2
North Africa 0.9 -2.8 0.5 -1.5
Sub-Saharan Africa 0.0 =32 0.0 -0.9
East Asia 30.1 -1.0 1.1 0.0
South Asia —0.4 =39 —-0.1 -0.6
Latin America 15.8 2.5 1.0 0.2
Middle East 4.2 -0.2 0.8 0.0
Eastern Europe and Central Asia 14.2 -3.6 1.2 -0.3
World total 167.7 -1.0 0.6 0.0

Source: World Bank Linkage model simulations by the authors.

Note: The table shows results relative to the 2004 benchmark data. EU15 = the 15 members of the
European Union prior to 2004.
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If one were to represent each of the 60 countries and regions in table 2.2 by a
single household (that is, ignoring intraregional inequality), the income inequal-
ity across countries as measured by the Gini coefficient would be reduced at least
slightly, from 0.8513 to 0.8506."

The second and fourth columns in table 2.2 show the amount of the welfare
gain deriving from changes in the international terms of trade for each country.
For developing countries as a group, this terms of trade effect is slightly negative;
the converse is true for high-income countries.

The regional and sectoral distribution of welfare effects

One way to decompose the real income gains from the full removal of price distor-
tions globally so that we may understand more clearly the sources of the gains for
each region is to assess the impacts in various economic sectors of liberalization in
developing countries versus liberalization in high-income countries. These results
are provided in table 2.3. They suggest that the global liberalization of agriculture
and food markets would contribute 70 percent of the total global gains from mer-
chandise reform. This is slightly greater than the 63 percent found for 2015 by
Anderson, Martin, and van der Mensbrugghe (2006b) using the earlier version 6 of
the GTAP database anchored on 2001 estimates of distortions. This result is remark-
able given the low shares of agriculture and food in global GDP and global merchan-
dise trade (3 and 6 percent, respectively). For developing countries, the importance
of agricultural policies is even slightly greater, at 72 percent (see row 7 in table 2.3).

Slightly more than two-thirds of the global gains that may arise because of the
removal of agricultural policies are accounted for by the farm policies of high-
income countries (column 3 in table 2.3; US$82 billion of the US$117 billion per
year). These policies also account for nearly one-quarter of the overall gains to
developing countries from all global agricultural and trade policy reforms (col-
umn 1 in table 2.3; US$15 billion of the US$65 billion per year).

The quantities produced and traded

The results of full global liberalization suggest that there would be little change in
the aggregate shares of developing countries in the global output and exports of
nonfarm products other than textiles and apparel. The shares of these countries in
agricultural and processed food markets change noticeably, however. The export
share rises from 54 to 64 percent, and the output share rises from 46 to 50 percent.
More significantly, the rises occur in nearly all agricultural and food industries.
The share of the global production of farm products that is exported thus rises
dramatically in many industries and, for the sector as a whole, increases from 8 to
13 percent, excluding intra—European Union trade (table 2.4). This thickening of
international food markets would reduce substantially the fluctuations in food
prices and in the quantities of food traded in these markets.



L9

Table 2.3. Regional and Sectoral Sources of the Welfare Gains from the Full Liberalization of Global
Merchandise Trade, 2004
(2004 U.S. dollars and percent)

Gains by region,® US$, billions Share of regional gain, %

Developing High-income World Developing High-income World

Developing countries liberalize

Agriculture and light processing 31.8 3.9 35.6 48.6 3.8 21.2
Manufacturing and services 5.6 36.7 42.3 8.6 35.9 25.2
Total 37.4 40.6 77.9 57.2 39.6 46.5
High-income countries liberalize

Agriculture and light processing 15.1 66.4 81.6 23.2 64.9 48.6
Manufacturing and services 12.8 —4.6 8.2 19.6 -4.5 4.9
Total 28.0 61.8 89.8 42.8 60.4 53.5
All countries liberalize

Agriculture and light processing 46.9 70.3 117.2 71.8 68.7 69.9
Manufacturing and services 18.4 32.1 50.5 28.2 31.3 30.1
Total 65.3 102.3 167.7 100.0 100.0 100.0

Source: World Bank Linkage model simulations by the authors.
Note: The table shows results relative to the 2004 benchmark data.

a. Small interaction effects are distributed proportionately, and the numbers are rounded to sum to 100 percent.



Table 2.4. The Impact of Full Global Liberalization on the Shares of Global Output Exported, by Product, 2004

(percent)
Share in global output Developing countries in Developing countries in
exported global output global exports
Full global Full global Full global
Benchmark liberalization Benchmark liberalization Benchmark liberalization

Paddy rice 1 2 81 82 56 42
Wheat 16 22 67 71 25 39
Other grains 11 15 55 57 35 56
Oilseeds 21 28 69 74 54 68
Plant-based fibers 25 25 74 83 50 79
Vegetables and fruits 9 15 72 77 69 80
Other crops 14 17 49 49 75 62
Cattle, sheep, and so on 2 2 43 48 56 59
Other livestock 4 4 65 67 43 46
Wool 13 14 82 81 16 18
Beef and sheep meat 7 21 27 41 31 68
Other meat products 7 12 32 34 42 45
Vegetable oils and fats 20 30 52 58 80 84
Dairy products 5 11 29 33 28 41
Processed rice 5 7 76 79 85 87
Refined sugar 8 42 52 85 78 920
Other food, beverages, tobacco 9 12 35 36 50 59
Other primary products 31 33 64 63 76 76
Textiles and wearing apparel 28 35 53 57 74 77
Other manufacturing 24 26 32 31 43 43
Services 3 3 20 20 31 30
Agriculture and food 8 13 46 50 54 64

Agriculture 8 11 62 65 55 64

Processed foods 8 14 37 40 52 63

Source: World Bank Linkage model simulations by the authors.

Note: The developing-country shares of global output and exports exclude intra-European Union trade.
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The impact of full trade reform on agricultural and food output and trade for
each country and region is shown in table 2.5. It is clear that global farm trade is
enhanced by more than one-third (39 percent), whereas the global value of output is
virtually unchanged (dropping only 2.6 percent). This suggests that, in aggregate, the
pro-agricultural policies of high-income countries are not quite fully offset by the

Table 2.5. The Impact of Full Global Trade Liberalization on
Agricultural and Food Output and Trade,
by Country and Region, 2004

(2004 U.S. dollars and percent)

Change relative
US$, billions to baseline, %

Country, region Output Exports Imports Output Exports Imports

North Africa and

Sub-Saharan Africa 13.8 20.5 10.0 7.2 99.1 46.0
Egypt, Arab Rep. 0.4 0.5 —-0.1 2.2 39.2 —4.2
Madagascar 0.0 0.0 0.0 -0.4 2.7 —4.3
Mozambique 0.9 1.0 0.1 52.3  597.1 33.3
Nigeria -0.5 0.4 0.7 -2.9 92.8 43.1
Senegal 0.0 0.0 0.0 -1.9 35.0 0.3
South Africa 0.7 0.9 0.8 2.4 26.7 42.9
Tanzania 0.0 0.2 0.1 -0.7 28.5 31.2
Uganda 0.0 0.0 0.0 -0.6 1.3 1.5
Zambia 0.1 0.1 0.0 5.2 22.3 35.9
Zimbabwe 0.4 0.3 0.1 25.7 38.0 39.2
Rest of Africa 12.0 17.0 8.3 10.5 133.1 64.3

East and South Asia 25.0 39.5 24.7 2.7 83.4 36.7
China 6.2 7.7 6.7 1.7 76.5 27.5
Indonesia 1.1 1.6 1.0 1.8 21.6 21.5
Korea, Rep. -1.0 1.0 6.2 —=1.7 1941 75.0
Malaysia 1.6 1.3 0.7 8.9 17.0 17.8
Philippines 1.1 1.9 0.8 3.5 1205 35.0
Taiwan, China -1.9 0.3 1.5 -9.1 62.8 35.5
Thailand 9.5 8.3 1.9 17.4 133.0 78.1
Vietnam 0.5 1.1 0.6 3.3 54.0 55.6
Bangladesh -0.6 0.4 0.8 —-24  261.2 38.3
India 1.1 9.0 1.4 0.5 131.2 24.2
Pakistan -0.6 0.5 1.0 =153 45.0 43.0
Sri Lanka -0.1 -0.1 0.6 -1.2 -18.2 69.3
Rest of East and

South Asia 8.0 6.4 1.4 41.5  266.1 29.5

(Table continues on the following page.)



Table 2.5. The Impact of Full Global Trade Liberalization on
Agricultural and Food Output and Trade,
by Country and Region, 2004 (continued)

(2004 U.S. dollars and percent)

Change relative

USS$, billions to baseline, %
Country, region Output Exports Imports Output Exports Imports
Latin America 87.2 71.5 7.2 26.8 106.4 29.8
Argentina 12.2 15.1 0.3 37.8 95.6 81.8
Brazil 45.8 25.7 2.1 45.3 100.7 94.8
Chile 0.5 0.4 0.2 4.7 11.3 15.8
Colombia 3.1 4.9 1.1 14.6 161.4 81.7
Ecuador 4.2 4.6 0.3 46.1 198.7 71.8
Mexico -0.3 0.3 0.4 -0.4 5.8 4.3
Nicaragua 0.0 0.1 0.0 29 21.6 19.4
Rest of Latin America 21.6 20.4 2.8 25.7 175.9 30.4
Eastern Europe and
Central Asia -10.4 17.4 20.3 -2.6 79.7 77.6
Baltic States -1.2 —-0.1 0.4 =169 —155 30.9
Bulgaria 4.2 2.6 0.6 6.6 366.5 118.1
Czech Republic -22 —-0.1 0.7 -12.0 -10.9 40.5
Hungary =09 0.4 0.8 =0 17.1 66.6
Poland 1.7 2.5 2.5 3.9 80.7 88.8
Romania -0.2 1.3 1.1 -1.0 190.5 78.3
Russian Federation —-12.9 3.2 8.8 -13.1 179.4 98.9
Slovak Republic -0.9 -0.1 0.4 =113 =120 64.1
Slovenia —0.6 —-0.1 0.2 =171 =541 26.2
Kazakhstan 1.5 1.4 0.0 11.8 142.9 11.6
Turkey =20 23 2.9 -3.1 61.5 92.1
Rest of Eastern Europe
and Central Asia 3.0 4.1 2.0 7.7 71.3 53.4
High-income countries —233.2 -9.2 89.8 —13.1 -4.0 38.3
Australia 12.0 7.0 0.2 19.8 41.2 11.1
Canada -1.6 3.6 2.7 —2.4 241 32.8
EUT5 -190.9 —38.8 50.9 -21.2 —-29.2 31.9
Japan —39.1 0.4 16.8 -22.9 87.7 69.1
New Zealand 10.6 6.4 0.2 46.6 74.3 27.1
Rest of Western Europe -11.6 11.7 9.8 —-19.4 312.0 132.7
United States -12.8 0.6 9.3 -2.6 1.1 32.4
Hong Kong, China;
Singapore 0.1 0.0 0.1 2.1 6.3 1.6
Developing countries 137.6 163.6 64.6 7.1 100.0 40.4
North Africa 11.4 133 6.1 17.3 377.2 62.5
Sub-Saharan Africa 2.5 7.2 3.8 1.9 41.9 323
East Asia 251 29.5 20.8 4.0 77.4 37.4
South Asia —-0.1 10.0 3.9 0.0 108.3 33.2
Latin America 87.2 71.5 7.2 26.8 106.4 29.8
Middle East 22.0 14.8 2.5 21.5 222.7 12.1
Eastern Europe and
Central Asia -10.4 17.4 20.3 —2.6 79.7 77.6
World total —95.7 1544 154.4 -2.6 39.1 39.1

Source: World Bank Linkage model simulations by the authors.

Note: The table shows results relative to the 2004 benchmark data. EU15 = the 15 members of the
European Union prior to 2004.

64
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Table 2.6. The Impact of Global Liberalization on the Share of
Agricultural and Food Production Exports,
by Country and Region, 2004

(percent)
2004 benchmark Full global
Country, region data liberalization

Developing countries 9.5 16.9
North Africa 6.3 20.6
Sub-Saharan Africa 13.8 19.3
East Asia 8.4 15.1
South Asia 3.7 7.5
Latin America 18.1 28.2
Middle East 7.4 17.2
Eastern Europe and Central Asia 6.8 11.1
High-income countries 13.0 14.1
World total 11.4 15.4

Source: World Bank Linkage model simulations by the authors.

antiagricultural policies of developing countries, whereas the antitrade bias in the
policies of both groups of countries reinforce each other. The increase in the exports
of these goods from developing countries would be a huge US$163 billion per year.
Latin America accounts for nearly half this increase, but the exports of all developing
regions expand. This means that the share of these countries in production for export
would be much higher. It would increase in the case of almost all developing coun-
tries, rising in aggregate for the group from 10 to 17 percent (table 2.6).

Also of interest is the course of agricultural imports. Developing countries as a
group would see them growing less than farm exports (table 2.5). This means that
the food and agricultural self-sufficiency of these countries would rise, although,
in aggregate, only slightly. For high-income countries, it would fall five percentage
points (slightly less if Eastern Europe is included); for East Asia and Africa, it
would rise two or three points; for South Asia, it would be unchanged; and, for
Latin America, it would jump from 112 to 126 percent (table 2.7).

Such reform also raises substantially the share of agricultural and food produc-
tion that is exported globally, thereby thickening international markets. This would
restrict international food price fluctuations and thereby reduce the concerns
about vulnerability to import dependence. The extent of this global public good
aspect of agricultural and trade reform may be sensed for various products from the
results reported in table 2.8. The case of highly protected sugar and milk, as well as
grains and oilseeds, is especially noteworthy. Also noteworthy is the extent to which
the developing-country shares of output exported rise for certain products. The
share of grain production that is exported by these countries would double, and



Table 2.7. The Impact of Global Liberalization on Self-sufficiency in Agricultural and Other Products, by Region, 2004

(percent)
North Africa
and Eastern

High-income Developing Sub-Saharan Europe and
countries countries Africa Latin America East Asia South Asia Central Asia

Product
Paddy rice 101 105 100 99 97 96 93 72 100 101 101 101 95 92
Wheat 141 140 88 89 67 46 80 98 68 65 100 98 102 117
Other grains 108 102 94 98 94 91 98 119 88 81 103 105 103 113
Qilseeds 104 92 97 103 104 130 140 167 66 51 100 101 106 115
Plant-based fibers 161 112 88 97 177 265 94 107 54 58 93 95 104 118
Vegetables and fruits 90 78 105 109 108 103 153 221 102 104 99 98 99 92
Other crops 920 91 113 110 138 138 143 133 110 104 104 104 90 88
Cattle, sheep, and so on 100 100 100 100 101 99 102 102 98 97 100 100 102 102
Other livestock 101 101 100 100 101 100 101 100 99 99 100 100 99 98
Wool 161 180 92 91 103 104 103 102 78 75 96 93 96 99
Beef and sheep meat 101 85 97 134 96 102 108 183 83 77 126 652 95 85
Other meat products 100 99 100 103 92 85 121 143 101 103 96 95 96 93
Vegetable oils and fats 95 85 103 114 69 191 141 143 115 116 78 66 93 96
Dairy products 103 100 94 101 76 79 97 102 78 78 99 99 102 104
Processed rice 99 95 100 101 69 63 94 85 104 108 104 104 92 87
Refined sugar 98 41 102 133 95 100 131 227 98 196 96 91 98 70
Other food, beverages, tobacco 99 97 103 105 101 100 108 112 105 113 106 94 100 98
Other primary products 76 76 122 122 180 189 148 155 84 82 75 69 115 116
Textiles and wearing apparel 81 76 123 128 98 91 104 91 144 155 144 153 101 95
Other manufacturing 101 102 98 96 77 74 96 91 106 105 920 89 95 95
Services 101 101 101 101 101 102 100 100 101 100 100 101 101 101
Agriculture and food 100 95 101 105 100 103 112 126 100 102 100 100 99 98
Agriculture 929 96 100 102 104 103 115 126 96 95 100 100 100 101
Processed foods 100 95 101 108 94 103 110 126 104 111 100 101 929 96

Source: World Bank Linkage model simulations by the authors.

Note: Self-sufficiency = domestic production as a percentage of domestic consumption measured in value terms at free-on-board prices. BK = benchmark. GL = global liberalization.
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Table 2.8. Shares of Production Exported and of Consumption Imported before and after Full Global Liberalization
of all Merchandise Trade, by Product, 2004

(percent)
Share of production exported Share of consumption imported
High-income countries Developing countries  High-income countries Developing countries
2004 Global 2004 Global 2004 Global 2004 Global
benchmark liberalization benchmark liberalization benchmark liberalization benchmark liberalization

Paddy rice 3 7 1 1 2 3 1 2
Wheat 37 47 6 12 11 25 17 21
Other grains 15 16 7 15 9 14 11 15
Oilseeds 31 34 16 25 26 36 16 22
Plant-based fibers 50 31 17 24 18 22 26 25
Vegetables and fruits 10 13 9 15 18 30 4 7
Other crops 7 13 21 22 16 20 11 14
Cattle, sheep, and so on 1 2 2 2 2 2 2 2
Other livestock 6 7 3 3 6 6 3 3
Wool 60 62 2 3 35 31 10 12
Beef and sheep meat 6 11 7 35 5 24 10 13
Other meat products 6 10 9 16 6 12 8 14
Vegetable oils and fats 8 11 31 43 12 24 26 34
Dairy products 5 10 4 14 2 10 10 14
Processed rice 3 4 5 8 4 9 5 7
Refined sugar 4 30 12 44 5 66 10 25
Other food, beverages, tobacco 7 8 12 20 8 10 9 16
Other primary products 20 21 37 39 38 39 22 24
Textiles and wearing apparel 15 19 39 48 30 37 23 31
Other manufacturing 20 21 32 36 19 20 32 38
Services 3 3 5 4 2 2 5 5
Agriculture and food 7 9 9 17 8 13 8 12
Agriculture 9 11 7 11 10 15 7 9
Processed foods 6 9 12 23 7 13 10 16

Source: World Bank Linkage model simulations by the authors.

Note: The data on the high-income countries exclude intra-European Union trade.
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the corresponding share of meat would more than double, while the share of sugar
would rise nearly fourfold. Global exports of cotton (plant-based fibers) would
become more dominated by developing countries, while the share of cotton
production exported by high-income countries would fall from 50 to 31 percent.

The effects on product and factor prices

The average real international prices of agricultural and lightly processed food prod-
ucts would be only 1.3 percent higher in the absence of all merchandise trade distor-
tions, or 2.0 percent if only agricultural policies were liberalized (see table 2.9). The

Table 2.9. The Impact of Full Global Liberalization on Real
International Product Prices, 2004
(percent relative to 2004 baseline)

Policies in all

Product Agricultural policies goods sectors
Paddy rice 6.9 6.6
Wheat 1.8 1.4
Other grains 2.6 2.7
Oilseeds =227 -2.4
Sugarcane and beets =1.1 -2.0
Plant-based fibers 4.7 2.9
Vegetables and fruits 2.4 1.8
Other crops 1.7 1.0
Cattle, sheep, and so on -0.2 —1.1
Other livestock =12 -2.1
Raw milk 0.7 -0.2
Wool 3.5 3.3
Beef and sheep meat 5.6 4.6
Other meat products 1.3 0.6
Vegetable oils and fats -1.4 -1.9
Dairy products 4.6 3.8
Processed rice 2.8 2.9
Refined sugar 2.5 1.3
Other food, beverages, tobacco -1.7 -1.3
Textiles and wearing apparel 0.3 -1.2
Other manufacturing 0.2 -0.2
Merchandise trade 0.3 -0.2
Agriculture and food 0.8 0.3

Agriculture 1.5 0.9

Agriculture and light processing 2.0 1.3

Source: World Bank Linkage model simulations by the authors.

Note: The model numéraire is the export price index of the manufactured exports of high-income countries.
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net effects of distortions (as of 2004) are especially dampening on the international
prices of beef, milk, rice, and cotton. However, they prop up the international prices
of some other products because export taxes are still in place in some developing
countries, most notably Argentina.

The size of the redistribution of welfare among groups within each country
following trade reform may be much larger than the aggregate change partly
because of the impacts on real pretax rewards to labor, capital, and land. These
effects are reported in table 2.10, in which the data on factor rewards are deflated
by the overall consumer price index and also, in the case of unskilled wages, by the
food and the food plus clothing consumer price indexes (since these items are so
prominent in the spending of unskilled workers). Consistent with trade theory,
these results suggest that unskilled workers in developing countries—the majority
of whom work on farms—would benefit most from reform, followed by skilled
workers, then capital owners. The returns to immobile agricultural land would
also rise in developing countries, but by less than the rise in more mobile factors.
Land returns fall substantially in highly protected Japan and Western Europe,
change little in the United States, rise considerably in Australia and Canada, and
rise dramatically in dairy-intensive New Zealand.

The effects on sectoral value added

Also of crucial interest in terms of the impact of these policies on inequality and
poverty is the effect the policies have on value added in agriculture, that is, on net
farm incomes. The results of this issue in full global reform are reported in the first
four columns of table 2.11. They show that, for developing countries as a group, the
value added in agriculture rises by 5.6 percent following full global reform of all
merchandise trade. This compares with only 1.9 percent for nonagriculture. Net
farm income expands the most in Latin America, where the average rise is 37 per-
cent, but exceeds 100 percent in Argentina and Ecuador and 40-50 percent in
Brazil and Colombia. In East Asia, it also expands considerably, more than the
expansion in nonagricultural value added, including in China. However, among
the countries listed in Africa, net farm incomes would increase substantially only in
Mozambique, Zambia, and Zimbabwe, and, in the continent as a whole, including
North Africa, they would fall only slightly (by less than 1 percent). Partly this is
because the nonagricultural primary sector—in which numerous African coun-
tries have a strong comparative advantage—would expand (raising Africa’s self-
sufficiency in that sector from 180 to 189 percent; see table 2.7), and this would, in
turn, boost the production and employment in nontradable goods and services. It
is estimated that net farm incomes would also fall in South Asia (by 7 percent),
although, there, textiles and clothing would expand (raising the self-sufficiency in



< Table 2.10. The Impacts of Full Global Merchandise Trade Liberalization on Real Pretax Factor Prices, by Country
) and Region, 2004

(percent)
Nominal change deflated by the Real change in unskilled wages,
aggregate CPI deflated
Skilled Capital® Land® By aggregate By food By food and

Country, region wages user cost user cost CPI CPI clothing CPI

North Africa and Sub-Saharan Africa 4.7 4.3 0.1 4.4 5.8 6.9
Egypt, Arab Rep. 3.2 1.7 3.4 23 2.2 2.9
Madagascar 2.0 -0.2 -0.3 -0.8 -0.8 -0.7
Mozambique -0.2 4.3 -5.8 10.7 12.0 13.0
Nigeria 10.1 10.5 -1.3 3.2 7.7 8.6
Senegal 2.4 3.2 0.7 3.1 2.6 3.6
South Africa 1.8 2.4 —-0.1 1.6 1.7 3.6
Tanzania 2.1 2.4 1.6 2.8 2.6 3.0
Uganda 2.2 0.7 -0.8 0.2 0.2 0.5
Zambia 2.6 3.2 0.7 3.0 3.1 3.5
Zimbabwe 6.7 11.8 23.1 13.6 15.9 16.8
Rest of Africa 6.2 5.5 1.1 6.4 7.2 8.5

East and South Asia 3.4 3.0 -1.8 3.2 4.6 4.8
China 1.9 2.0 3.6 2.6 1.6 2.1
Indonesia 0.7 0.7 0.1 1.4 1.5 1.8
Korea, Rep. 7.1 6.5 —14.5 5.8 26.6 22.7
Malaysia 10.7 10.2 3.6 11.1 323 29.2
Philippines -1.0 1.4 7.2 8.5 9.2 9.4
Taiwan, China 2.4 2.8 -11.8 3.3 10.9 10.3

Thailand 2.6 3.5 7.5 5.6 8.5 7.8



Latin America
Argentina
Brazil
Chile
Colombia
Ecuador
Mexico
Nicaragua
Rest of Latin America

1.4
—3.1
1.3
1.3
-0.8
2.1
0.5
1.9
0.8

1.9
4.1
2.7
0.5
0.3
-1.2
0.5
2.5
1.5

21.1
43.6
26.5
3.0
30.2
61.7
23
2.1
18.0

4.5
8.8
1.4
1.3
6.0
15.1
0.8
3.8
5.4

(Table continues on the following page.)

2.4
4.9
0.2
1.1
4.4
12.1
=23
3.9
4.9

4.1
7.2
1.1
1.9
5.6
13.9
0.9
4.7
6.1




< Table 2.10. The Impacts of Full Global Merchandise Trade Liberalization on Real Pretax Factor Prices, by Country
N and Region, 2004 (continued)

(percent)
Nominal change deflated by the Real change in unskilled wages,
aggregate CPI deflated
Skilled Capital® Land® By aggregate By food By food and
Country, region wages user cost user cost CPI CPI clothing CPI
High-income countries 1.0 0.5 -17.9 0.2 3.3 3.3
Australia 0.4 0.8 9.4 1.3 0.0 1.6
Canada 0.5 0.4 6.3 0.4 1.7 2.7
EUT15 1.7 0.6 -39.5 —-0.1 4.2 3.6
Japan 1.7 1.2 -29.3 0.9 6.5 6.0
New Zealand —-1.2 1.5 34.8 59 6.2 7.3
Rest of Western Europe 3.1 3.1 —50.6 0.8 19.3 14.0
United States 0.2 0.1 -2.9 —-0.1 -2.0 0.0
Hong Kong, China; Singapore 0.3 0.8 0.4 2.2 1.8 2.4
Developing countries 3.0 2.9 1.6 3.5 5.5 5.9
North Africa 7.7 53 -0.5 7.0 9.3 10.4
Sub-Saharan Africa 3.2 3.8 0.2 3.2 4.4 53
East Asia and Pacific 3.4 3.3 1.9 4.0 6.9 6.9
South Asia 23 1.2 —6.2 -0.6 =25 -1.9
Latin America 1.4 1.9 211 4.5 2.4 4.1
Middle East 2.9 4.7 43.8 8.3 17.0 16.5
Eastern Europe and Central Asia 3.2 2.6 —-4.5 1.7 4.2 4.5
World total 1.3 1.2 -3.1 0.9 3.6 3.8

Source: World Bank Linkage model simulations by the authors.

Note: The table shows results relative to the 2004 benchmark data. CPl = consumer price index. EU15 = the 15 members of the European Union prior to 2004.
a. The user cost of capital and land represents the subsidy-inclusive rental cost.
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Table 2.11. The Effects of the Full Global Liberalization of Agricultural and Merchandise Trade on Sectoral Value
Added, by Country and Region, 2004
(2004 U.S. dollars and percent)

USS$, billions Percent
Agricultural Policies in all Agricultural Policies in all
policies sectors policies sectors

Country, region Ag Nonag Ag Nonag Ag Nonag Ag Nonag
North and Sub Saharan Africa 0.1 5.1 -0.9 -0.2 0.1 0.8 -0.9 0.0
Egypt, Arab Rep. 0.1 0.2 0.0 -0.7 1.3 0.4 —0.1 -1.1
Madagascar 0.0 0.0 0.0 —0.1 =32 0.1 -3.4 -3.1
Mozambique 0.3 0.0 0.3 0.0 23.6 0.6 22.7 0.1
Nigeria —0.6 0.2 =1.2 -0.8 —4.8 0.5 =9.3) =1.7
Senegal 0.0 0.0 0.0 0.0 1.5 -0.8 -1.1 -0.8
South Africa -0.2 0.7 —-0.1 0.1 =27 0.4 -0.7 0.1
Tanzania 0.0 0.0 0.0 —-0.1 0.6 -0.3 -0.3 =1.3
Uganda —-0.1 0.0 —-0.1 —-0.1 -1.6 -0.4 -2.9 =16
Zambia 0.0 0.0 0.0 0.0 0.7 0.5 0.6 0.6
Zimbabwe 0.1 0.0 0.2 0.2 24.2 0.8 38.9 4.9
Rest of Africa 0.5 3.9 0.0 1.4 0.7 1.4 0.1 0.5
East and South Asia -1.4 24.4 2.0 100.7 -0.3 0.7 0.5 2.9
China 4.6 2.5 9.4 37.5 2.8 0.2 5.7 3.0
Indonesia 0.3 1.1 0.2 2.7 1.1 0.5 0.8 1.2
Korea, Rep. —4.0 7.2 =32 31.3 -18.7 1.2 =151 54
Malaysia -0.2 0.9 —-0.1 4.0 =63 0.8 -2.0 3.8
Philippines 1.7 0.3 1.9 1.0 13.8 0.5 15.6 1.7
Taiwan, China -0.5 0.8 -0.5 10.1 =11.3 0.3 =99 3.7

(Table continues on the following pages.)



Table 2.11. The Effects of the Full Global Liberalization of Agricultural and Merchandise Trade on Sectoral Value
N Added, by Country and Region, 2004 (continued)
(2004 U.S. dollars and percent)

USS$, billions Percent
Agricultural Policies in all Agricultural Policies in all
policies sectors policies sectors
Country, region Ag Nonag Ag Nonag Ag Nonag Ag Nonag
Thailand 2.9 2.7 3.0 7.3 14.0 1.0 14.3 2.8
Vietnam 1.4 0.0 1.2 4.5 22.8 0.0 18.8 15.6
Bangladesh -0.2 0.4 -0.3 =21 =223 0.9 —3.8 —4.4
India -7.8 6.3 -10.6 =1.3 —6.1 1.4 -8.3 -0.3
Pakistan -0.2 —0.1 —-0.1 0.2 -1.0 —0.1 -0.5 0.2
Sri Lanka 0.0 0.0 0.3 1.3 0.0 0.1 7.1 9.6
Rest of East and South Asia 0.6 23 0.7 4.3 9.6 1.4 11.2 2.7
Latin America 40.0 42.2 40.7 34.6 36.3 2.8 37.0 2.3
Argentina 12.4 8.1 10.9 15.1 116.8 7.4 103.5 13.8
Brazil 12.2 22.7 13.0 21.3 40.1 4.4 42.6 4.2
Chile 0.2 0.3 0.2 0.7 5.0 0.3 55 0.9
Colombia 5.0 2.1 5.0 1.2 53.5 2.7 53.5 1.5
Ecuador 2.6 2.9 2.9 1.7 113.1 11.4 126.0 6.7
Mexico -0.2 0.6 0.1 —-3.4 -1.0 0.2 0.3 -1.0
Nicaragua 0.0 0.0 0.0 0.1 3.0 1.4 2.4 2.3
Rest of Latin America 7.9 5.5 8.6 =2.1 26.3 1.5 28.7 -0.6
Eastern Europe and Central Asia =52 4.4 —6.2 4.4 —4.4 0.3 =52 0.3
Baltic States —-0.1 0.1 —-0.1 0.2 -7.5 0.3 -8.9 0.5
Bulgaria 0.3 —0.1 0.4 0.1 5.1 -0.4 5.6 0.3

Czech Republic -0.7 0.4 -0.7 -0.3 -19.2 0.4 —20.9 -0.3



Hungary -0.7 0.3 -0.7 =0.1 -16.8 0.4 -17.9 —0.1

Poland —-2.4 2.1 =25 1.7 -21.8 1.1 —22.6 0.9
Romania -0.3 0.2 -0.5 0.3 -3.7 0.4 —5.8 0.5
Russian Federation =27 -0.7 -23 -1.3 —6.3 -0.2 —6.6 -0.3
Slovak Republic —0.1 0.1 —-0.1 0.1 -11.8 0.2 -13.5 0.4
Slovenia 0.0 0.1 0.0 0.1 -9.2 0.4 =11.1 0.4
Kazakhstan 0.5 0.4 0.5 0.5 23.1 1.1 23.0 1.2
Turkey -1.0 0.9 =15 0.9 -3.2 0.4 —4.7 0.4
Rest of Eastern Europe and Central Asia 1.5 0.5 1.5 2.1 11.1 0.4 11.1 1.8
High-income countries =551 61.9 —58.5 28.6 —13.8 0.2 —14.7 0.1
Australia 2.2 8.4 2.7 11.7 10.9 1.5 13.7 2.1
Canada 0.4 2.5 0.7 —4.6 3.4 0.3 53 -0.5
EU15 —42.9 16.7 —47.4 —45.9 —23.0 0.2 —25.4 -0.4
Japan -7.6 4.5 -7.6 93.2 -16.7 0.1 -16.8 2.3
New Zealand 2.7 4.1 2.7 4.4 57.7 5.0 57.2 5.4
Rest of Western Europe =36 6.5 =36 —8.4 —25.8 1.0 —25.8 =1.3
United States —6.4 18.6 —6.0 —25.2 =57 0.2 =53 -0.2
Hong Kong, China; Singapore 0.0 0.6 0.0 3.4 3.7 0.4 2.2 2.1
Developing countries 42.7 79.5 44.4 145.6 5.4 1.0 5.6 1.9
North Africa —0.1 3.9 -0.3 1.8 -0.4 1.8 =11 0.8
Sub-Saharan Africa 0.2 1.2 —0.6 -2.0 0.3 0.3 -0.8 -0.5
East Asia 6.8 17.7 12.6 102.8 2.6 0.6 4.7 3.5
South Asia —8.2 6.7 -10.7 =21 =5.1 1.1 —6.7 -0.3
Latin America 40.0 42.2 40.7 34.6 36.3 2.8 37.0 2.3
Eastern Europe and Central Asia =52 4.4 —6.2 4.4 —4.4 0.3 —5.2 0.3
World total -12.4 141.4 -14.2 174.2 -1.0 0.4 -1.2 0.5

: Source: World Bank Linkage model simulations by the authors.

Note: The table shows results relative to the 2004 benchmark data. Ag = agriculture. Nonag = nonagriculture. EU15 = the 15 members of the European Union prior to 2004.
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the sector from 144 to 153 percent). For India, the skilled-unskilled wage differen-
tial rises, as does skill-intensive goods and services production.

The effects on poverty measured using the elasticities approach

The results for real factor rewards and net farm income suggest that inequality
and poverty might be reduced globally through agricultural and trade policy lib-
eralization. It is possible for us to take a step or two further in assessing the
impacts of reform on poverty through a global model, even with only a single rep-
resentative household per country. This involves using the elasticities approach,
which is employed here in two ways. The first way focuses on the impact on real
household income by applying an estimated income-to-poverty elasticity and
then assessing the impacts on the poverty headcount index for each country. This
simple approach assumes that there is distributional neutrality: the poor receive
the same proportional increase in real income as the average household in the
economy, and all are subject to the same higher rate of direct income taxation to
replace the customs revenue forgone because of trade liberalization.

A slightly more complex, but more reasonable approach involves linking key
model variables to the possible change in the average per capita consumption of
the poor, that is, to capture from the model’s results some of the distributional
aspects of the changes in real income, rather than simply the average gain. We
have accomplished this by calculating the change in the average (pretax) wage of
unskilled workers, deflated by the food and clothing consumer price index. (Food
and clothing prices are presumably the most relevant consumer items among the
poor, including people in the many poor farm households and other rural house-
holds who earn most of their income from wages and are net buyers of food.)
These workers are assumed to be exempt from the direct income tax imposed to
replace the lost customs revenue following trade reform, a realistic assumption for
many developing countries."

Table 2.12 summarizes the key poverty results that emerge from the global
reform scenario using these two approaches. As is clear from the comparison, the
more naive first approach yields little change in poverty numbers. We therefore
concentrate our attention here on the results generated using the more realistic
second approach.

Under the full merchandise trade reform scenario, extreme poverty—the num-
ber of people surviving on less than US$1 a day—would drop in developing coun-
tries by 26 million relative to the baseline level of slightly under 1 billion, a reduc-
tion of 2.7 percent. The proportional reduction is much higher in China than in
other developing countries, however: 3.7 compared with 2.6 percent. This would
continue the trend of the recent past whereby China has been the region in which
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Table 2.12. The Poverty Effects of Full Global Liberalization of Merchandise Trade Reform, by Region, 2004
(number and percent)

a. The benchmark

Benchmark
Poverty
US$1 a day US$2 a day elasticities
Number of poor, Number of poor, US$1 USS2
Headcount, % millions Headcount, % millions aday aday
East Asia 9 169 37 684 n.a. n.a.
China 10 128 35 452 =12 =i.3
Other East Asia 9 41 50 232 =37 =21
South Asia 31 446 77 1,116 n.a. n.a.
India 34 371 80 868 -1.1 -0.5
Other South Asia 29 76 94 248 -25 -0.7
Eastern Europe and Central Asia 1 4 10 46 -1.7 =17
Middle East and North Africa 1 4 20 59 =25 =23
Sub-Saharan Africa 41 298 72 522 -0.7 -0.5
Latin America 9 47 22 121 -1.7 -=1.1
Developing-country total 18 969 48 2,548 n.a. n.a.
Excluding China 21 841 52 2,096 n.a. n.a.

(Table continues on the following page.)
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Table 2.12. The Poverty Effects of Full Global Liberalization of Merchandise Trade Reform, by Region, 2004
(continued)
(number and percent)

b. All are assumed to obtain the average income gain

Change in

US$1 a day US$2 a day number of poor
Average income Number of Number of UsS$1 uss$2
change, real, Headcount, poor, Headcount, poor, a day, a day,

% millions % millions millions millions
East Asia 1.1 9 166 36 675 -2.9 -8.9
China 0.2 10 128 35 451 -0.6 -1.4
Other East Asia 1.9 8 38 49 224 -23 -7.5
South Asia —-0.1 31 446 77 1,116 0.1 0.3
India -0.2 34 371 80 868 0.6 0.7
Other South Asia 0.3 29 75 94 248 -0.5 -0.4
Eastern Europe and Central Asia 1.2 1 4 10 45 —-0.1 -1.0
Middle East and North Africa 0.7 1 4 19 58 —-0.1 -1.0
Sub-Saharan Africa 0.0 41 298 72 522 0.0 0.0
Latin America 1.0 9 46 22 119 -0.8 =1.3
Developing-country total 0.9 18 966 47 2,536 -3.7 -12.0

Excluding China 1.1 21 838 51 2,085 =3.1 -10.6
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c. The gain in the real earnings of unskilled workers

Change in

US$1 a day US$2 a day number of poor

Average income Number of Number of US$1 Uss2

change, real,® Headcount, poor, Headcount, poor, a day, a day,

Region ) millions % millions millions millions

East Asia 4.4 8 151 34 632 =17 =52
China 2.1 9 123 34 440 =5 =12
Other East Asia 8.1 6 29 42 192 =12 —40
South Asia -1.9 32 454 78 1,124 8 8
India -3.8 36 386 82 883 15 15
Other South Asia 4.0 26 68 92 241 -8 =7/
Eastern Europe and Central Asia 4.5 1 4 9 43 -0 —4
Middle East and North Africa 14.3 1 3 13 40 =2 =19
Sub-Saharan Africa 5.3 39 287 70 508 =11 —14
Latin America 4.1 8 44 21 115 -3 -6
Developing-country total 5.9 18 944 46 2,462 -26 —87
Excluding China 6.5 20 820 50 2,022 =21 —74

Source: World Bank Linkage model simulations by the authors.

Note: n.a. = not applicable.
a. Nominal unskilled wage deflated by the food and clothing consumer price index.
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poverty reduction has been most numerous (see Chen and Ravallion 2007, 2008).
Nonetheless, in this scenario, the number of the extreme poor in Sub-Saharan
Africa would fall by 3.7 percent. In India (though not in the rest of South Asia),
by contrast, we estimate that the number of the extreme poor would climb by
4.0 percent.

Recall that this set of poverty calculations is based on the change in the real
wage of unskilled workers, deflated by the food and clothing consumer price
index. The average change in real unskilled wages across all developing countries
is 5.9 percent, which is six times greater than the average net income increase in
developing countries, after accounting for a rise in direct taxes to offset the loss in
tariff revenues and assuming that the change in unskilled wages is fully passed
through to households. This suggests that such a reform would deliver a marked
average reduction in income inequality within developing countries.

Under the broader definition of poverty (a subsistence threshold of no
more than US$2 a day), the number of poor in developing countries would fall
by 87 million under the full reform scenario relative to the aggregate baseline
level of nearly 2.5 billion poor. This represents a somewhat larger proportion-
ate reduction in the number of poor in developing countries, by 3.4 percent, or
3.7 percent if China is excluded. The proportionate decline in Sub-Saharan
Africa is 2.7 percent, while, in India, there is an increase by 1.7 percent.

Caveats

As with all modeling, our results depend on our assumptions in structuring the
model. Several assumptions place a downward bias on our estimates of the welfare
gains arising from trade. They include the assumptions that returns to scale are
constant (rather than increasing), that there are no productivity effects of reform
(for example, of the sort stressed by Melitz 2003), and that there is no possibility
for the creation of new markets following reform. There is also always the issue of
product and regional aggregation: the less disaggregated the specification of the
world economy, the smaller the estimated benefits of reform. This is because there
is no accounting for welfare gains from adjustments within aggregated sectors or
regions.

As for the effects on poverty, the crude methodology used at the end of the pre-
vious subsection is meant simply as a beginning in our examination of the
poverty consequences of global trade reform. The results of global reform that we
have identified based on the Linkage model and presented above are used in the
next chapter, in association with microsimulation survey data on individual coun-
tries, to assess the effects on the distribution of income across and within 101
countries. Bussolo, De Hoyos, and Medvedev, the authors of the next chapter, are
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thus able to identify much more precisely the inequality and poverty effects
worldwide of the policies as of 2004. In parts III-V, in individual developing-
country case studies, authors examine—also with the help of national microsim-
ulation survey data—the effects of own-country policies, but also the effects of
policies in the rest of the world. The border price and export demand shocks asso-
ciated with rest-of-the-world liberalization are almost the same as those outlined
above. The only difference is that, for each of the countries in the case studies, a
separate global simulation has been run that excludes the reforms undertaken by
the countries under examination. The border shocks in all the case studies are
reported in the appendix.

Conclusions

The findings presented above are aimed at indicating the global economic effects
of the agricultural and trade policies in place as of 2004. They may be summarized
as follows:

+ Asa share of national income, developing countries would gain nearly twice as
much as high-income countries by removing the policies (an average increase
of 0.9 percent compared with 0.5 percent, respectively), thereby reducing
income inequality across countries.

+ Even intercountry inequality (not taking into account differences in the eco-
nomic size of nations) as measured by the Gini coefficient would improve
slightly, although some developing countries (notably in South Asia) would
lose, and a few (for example, Ecuador) would gain many times more than the
average.

+ Of the prospective welfare gains from global liberalization, 60 percent would
be generated by agricultural and food policy reform, which is a striking result
given that the shares of agriculture and food in global GDP and global
merchandise trade are less than 9 percent.

+ The contribution of agricultural policy reform to the prospective welfare gain
in developing countries is even greater, at 83 percent.

+ Through the full liberalization of the trade in goods, the share of exports in the
global production of farm products would rise from 8 to 13 percent (excluding
intra—European Union trade), thereby thickening international food markets
and reducing the price fluctuations and the instability in the quantities traded
on these markets.

+ Unskilled workers in developing countries—the majority of whom work on
farms—would benefit most from reform, followed by skilled workers and then
capital owners. The average change in the real unskilled wage across all
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developing countries would rise 3.8 percent or nearly five times more than the
average increase in net incomes in developing countries.

+ Net farm incomes in developing countries would rise by 5.6 percent, compared
with 1.9 percent for nonagricultural value added, suggesting that inequality
between farm and nonfarm households in developing countries would fall.

+ In contrast, in high-income countries, net farm incomes would fall by 15 per-
cent on average (compared with a slight rise in real nonfarm value added). So,
inequality between farm households in these countries and farm households in
developing countries would decline substantially.

+ The number of people in extreme poverty—the number surviving on less than
US$1 a day—in developing c