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1
Globalization and Poverty
in Asia: Can Shared Growth
Be Sustained?
Machiko Nissanke and Erik Thorbecke

1

Background debate in the
globalization–poverty nexus

The opportunities offered for economic growth through globalization can
be large, and the forces of globalization have the potential to provide a
major reduction in poverty in the developing world. However, the question
is often raised as to whether the actual distribution of gains is fair and, in
particular, whether the poor benefit proportionately less from globalization
and could under some circumstances in fact be hurt by it. The risks and
costs incurred by globalization can be significant for fragile developing
economies and the world’s poor.1 The fear that the poor have been bypassed
or even hurt by globalization has been highlighted by the findings from a
number of recent studies, which point towards a continuing high inequal-
ity in world income distribution, and limited (if not a lack of) convergence
among participating national economies and across regions as the world
economy has become more interdependent and more integrated.2 There is
much empirical evidence suggesting that openness contributes to more
within-country inequality.

The regional trends in income inequality measured by the Gini coeffi-
cient show that inequality has increased markedly in all regions except in
the group consisting of the advanced, high-income OECD countries since
the early 1980s (Milanovic 2005a, 2005b; Birdsall 2006). Within high-
income countries too, there are many that have experienced growing
inequality. The progress on poverty reduction has also been uneven. The
share of the population of the developing countries living below US$1 per
day declined from 40 per cent to 21 per cent between 1981 and 2001, but
this was achieved mainly by the substantial reduction of the number of
poor in Asia, in particular in China (Chen and Ravallion 2004). Overall in
Asia between 1990 and 2001, the number of people living on less than
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US$1 a day declined from 931 million to 679 million, or from 31 per cent
to 20 per cent of a growing population (UNESCAP/ADB/UNDP 2005).
Furthermore, the total number of people living on less than US$2 per day
actually increased worldwide. More specifically, poverty has increased sig-
nificantly in Africa in terms of poverty incidence as well as the depth of
poverty.3

Though any trend in poverty and income inequality observed so far can-
not be attributed exclusively (or even mainly) to the ‘globalization’ effect, as
such, these various estimates, even the most optimistic ones, cannot dismiss
the concerns raised that as it has proceeded so far it may have had at least
some adverse effects on poverty and income distribution. Indeed, globaliza-
tion has created winners and losers at numerous levels throughout modern
history.4 The losers include many of those who have participated actively in
the process of globalization. These concerns have generated a passionate
debate worldwide as well as a powerful anti-globalization movement. The
question of how globalization affects the world’s poor is one of the most
pressing issues in international political economy and international rela-
tions, as many current problems are related to how fair the international
economic and political system is perceived vis-à-vis the poor in developing
countries.

The globalization–poverty relationship is complex and heterogeneous,
involving multifaceted channels. It is highly probable that these relationships
may be non-linear in many aspects, involving several threshold effects. Indeed,
each subset of links embedded in the globalization (openness)–growth–income
distribution–poverty nexus can be contentious and controversial. As well as the
‘growth’ effects of globalization on poverty (that is, the effects of globalization
on poverty filtered through economic growth), the process of increased inte-
gration within the world economy is known to create winners and losers
directly through other channels, affecting both vertical and horizontal inequal-
ities (Ravallion 2004a). Because these multifaceted channels interact dynami-
cally over space and time, the net effects of globalization on the poor can only
be judged on the basis of context-specific empirical studies. Cross-country stud-
ies requiring precise measurements and definition of the two key concepts –
globalization and poverty – tend to fail to give a robust insight into this critical
nexus. Both concepts are multidimensional, and not easily captured in a com-
posite index to be used in a meaningful manner in cross-country comparative
studies or regressions.

Building on earlier research projects, UNU-WIDER initiated a study on
‘The Impact of Globalization on the World’s Poor’ in 2004. The main
objectives of the project were to produce a set of rigorous theoretical and
empirical economic analyses, which would: (i) deepen our understanding
of how conditions facing the world’s poor have been evolving under glob-
alization; and (ii) provide a framework yielding the elements of a strategy
for ‘pro-poor globalization’. In addition to the methodological and
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Machiko Nissanke and Erik Thorbecke 3

conceptual conference held in Helsinki in October 2004, the project held
three regional conferences, in Tokyo, Johannesburg and Rio de Janeiro
during 2005–6.5

In Nissanke and Thorbecke (2006a, 2006b), various channels and trans-
mission mechanisms were identified and explored through which the
process of globalization affects different aspects and dimensions of poverty
in the developing world. The first and most important of these mecha-
nisms is the growth–inequality–poverty channel. Other channels in the
globalization–poverty nexus operate, respectively, through changes in
relative factor and goods prices, factor movements, the nature of techno-
logical change and technological diffusion, the impact of globalization on
volatility and vulnerability, the worldwide flow of information, global dis-
inflation, and institutions, respectively.

This volume contains nine further chapters originally presented at the
regional conference for the project, ‘The Impact of Globalization on the Poor
in Asia’, held in Tokyo in April 2005. The Asia perspective on this critical
issue is interesting and important, since Asia is the region widely regarded as
having benefited most from the dynamic growth effect of the recent wave of
globalization. Poverty has been declining steadily since the 1970s in most
Asian countries, notably in China and India. The growth pattern achieved
through increased trade and foreign direct investment (FDI) in East Asia is
particularly seen as being highly inclusive, and is often viewed as a model of
‘shared growth’ (World Bank 1993; Campos and Root 1996; Ahuja et al.
1997). Yet, there is growing evidence that inequality has been rising through
the integration process in many parts of Asia. Hence, detailed examinations
of mechanisms at work in the globalization–poverty nexus in Asia are both
intellectually exciting for academics as well as highly relevant to policy-
makers. Before turning to the synthesis of the nine detailed case studies, in
the next section, we shall present some key features characterizing the glob-
alization–poverty relationship typical of Asia as a region.6

Globalization and poverty in Asia

In discussing the openness–growth link, several general observations
appear to be relevant (Nissanke and Thorbecke 2006b, 2006c). First, open-
ness through trade, foreign direct investment and financial markets can
contribute significantly to economic growth through both static and
dynamic efficiency gains. However, the direction of causality in this link is
still being debated (the consensus view is that the causality is more likely
to go from trade to growth rather than the reverse) as well as how trade and
capital flows could be interlinked into a virtuous circle. Furthermore, the
positive openness–growth link is neither automatically guaranteed nor uni-
versally observable. The growth-enhancing effect of trade openness depends
critically on the way a country is integrated into the global economy.
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Similarly, the transfer of technology, skills and management know-how
that is assumed to accompany FDI is not necessarily automatic or guaran-
teed. Further, the postulated positive effects of portfolio and other capital
flows (hot money) on growth have been questioned increasingly in recent
years. Rather, it is widely recognized that short-term capital flows con-
tribute to increased vulnerability to external shocks within the recipient
developing countries. In turn, the poor in these countries are likely to suf-
fer the most following financial crises without an adequate safety net in
place.

In the case of most Asian countries, however, there is very little disagree-
ment over the powerful growth-enhancing effects of openness through trade
and FDI. In particular, following an aggressive ‘outward-orientated develop-
ment strategy’, most East Asian economies not only accelerated the process
of integration into the world economy but also upgraded their linkages in
the years of their rapid economic growth. Furthermore, prior to the financial
crisis of 1997–8, many of the East Asian economies registered not only
‘admirable’ growth rate but also accomplished a substantial poverty reduc-
tion process with dynamically evolving changes in their socio-economic
structures. A number of earlier studies, such as The East Asian Miracle,
Everyone’s Miracle, and Shared Growth by the World Bank and the Brookings
Institution (World Bank 1993; Campos and Root 1996; Ahuja et al. 1997)
attributed their successful growth performance to an appropriate set of eco-
nomic policies and institutions well suited to the conditions prevailing in
East Asia during that period.7 The relatively quick turnaround of many
emerging economies in East Asia in the years following the severe crisis of
1997–8 is often attributed to their strong export performance and renewed
adaptability and flexibility in responding swiftly to new opportunities
offered by globalization.

Any discussion of the impact of growth on poverty reduction needs to
define the meaning of pro-poor growth – a concept that is used widely in the
literature. At one extreme it can mean that growth is only required to yield
a positive reduction of poverty. In this sense, it would be enough for a major
increase in GDP per capita to reduce poverty by a single person to satisfy the
above definition. Hence any elasticity of poverty reduction with respect to
growth algebraically larger than zero would be considered as pro-poor. This
is a weak definition. Although used widely and part of the conventional wis-
dom, it has elicited a reaction within the development community leading
to an alternative definition of pro-poor growth requiring the poor to benefit
more than proportionally from growth than do the non-poor. A corollary of
this relative definition of pro-poor growth is that it will bring about a more
equal (or less unequal) distribution of income. Since different authors adopt,
either explicitly or implicitly, the weak or the strong definition, above the
discussion of pro-poorness can be confusing. Since income inequality has
increased in most (if not all) Asian countries since the 1980s, as discussed

4 Globalization and Poverty in Asia
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below, the growth pattern can only be considered to be pro-poor under the
weak definition above. At the same time it should be emphasized that the
elasticity of poverty reduction with respect to growth under the weak defin-
ition can cover a very wide range, from 0 to �1. If it is close to the latter, a
high growth rate can translate into a major, yet less than proportional,
reduction in poverty.

Notwithstanding the ongoing urbanization process, the great majority of
the poor in Asia continue to be in the rural areas – 63 per cent at a recent
count (Cook 2006). The accelerating rural-to-urban migration has con-
tributed to economic growth in urban areas and to the alleviation of poverty
in rural areas by reducing surplus labour in agriculture and the remittances
from migrant workers that at present account for a significant share of rural
household income.

Ozawa (2006) explains the catch-up process and associated growth
dynamism in Asia as a whole, in terms of the ‘flying geese paradigm’,
wherein a sequence of staggered catch-up growth has taken place succes-
sively in the region since the end of the Second World War: the early growth
success of Japan was followed first by the NIEs (Hong Kong, Singapore,
Taiwan and South Korea), then by ASEAN-4 (Thailand, Malaysia, Indonesia
and the Philippines) and more recently by China, India and Vietnam.
Importantly, as Ozawa notes, throughout the growth process a very sub-
stantial reduction of abject poverty has been achieved in many economies:
the headcount ratio of US$1 a day in China decreased from 53 per cent in
1984 to 13 per cent in 2003; in Indonesia from 38 per cent in 1984 to 7 per
cent in 2003; in Thailand from 18 per cent in 1988 to 1 per cent in 2003;
and in India from 46 per cent in 1987 to 31 per cent in 2003 (Asian
Development Bank 2004, 2005). The most recent estimates by the Asian
Development Bank predicts that the incidence of extreme poverty as mea-
sured in the headcount ratio below the ‘US$1 a day’ poverty line further
declined to 7.1 per cent in 2005 in China, and it has practically disappeared
in Thailand. In Vietnam, it is estimated to have declined from 51 per cent
in 1990 to 7 per cent in 2005 (Ali and Zhuang 2007; Asian Development
Bank 2007).

These figures illustrate that if the growth rate of GDP per capita is high a
major reduction in poverty can be achieved even when the poor do not
share the benefits of growth proportionally as much as the non-poor. Ozawa
further observes that poverty alleviation has been occurring, in flying-geese
style, among these rapidly-catching-up Asian economies. The incidence of
extreme poverty is estimated to have declined dramatically from 33 per cent
in 1990 to 7 per cent in 2005 in East Asia including China, and from 24 per
cent to 7 per cent in South East Asia for the same period, whereas it declined
less, from 42 per cent to 32 per cent in South Asia.8

In addition to other policy and institutional factors, Ozawa explains this
particular pro-poor growth pattern (weak definition) in terms of the flying
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geese paradigm of comparative advantage recycling in production and export
of labour-intensive goods. He argues that the region’s economic develop-
ment is pro-growth as well as pro-poor, because the economies in this region
have successfully initiated a succession of growth in spurts based on a strong
demand for unskilled labour, driven by exporting labour-intensive goods
and pro-trade FDI through effective transfer of technology and knowledge
skills. In flying geese style (or the hegemon-led growth model), growth clus-
tering develops, in which a hegemon economy (the lead economy or
‘goose’) propagates growth stimuli to its closely aligned cohort of countries
at various earlier stages of development and structural transformation. The
stimuli include dissemination of technology, knowledge, information, skills
and demand (via access to the hegemon’s home market), and provision of
development finance – and, above all, transplantation of growth-inducing
institutional arrangements. Ozawa suggests that the region’s synergistic
interactions result in agglomeration economies, enabling the entire hierar-
chy of countries mutually to gain, grow and prosper.

Yet it is widely acknowledged that globalization and market-driven eco-
nomic growth tend to increase inequality, as ‘global markets are inherently
disequalizing’ (Birdsall 2006: 18).9 With the current wave of globalization,
‘within country’ income inequality has been steadily rising (Milanovic
2005a).10 Asia is no exception to this trend. In the early period, the prevail-
ing initial conditions of lower levels of inequality in income and productive
assets, as well as public policy and institutional arrangements in many high-
performing East Asian economies, were known to be extremely favourable to
the generation of a process of relatively shared growth (World Bank 1993).
However, the growing inequality in East Asia, including China, Thailand and
Indonesia, was already evident before the financial crisis of 1997–8, and the
rising spatial disparity in growth performance was seen as a characteristic
phenomenon (Ahuja et al. 1997). The financial crisis undoubtedly exacer-
bated this trend in the region.

As discussed below, while both China and India have accelerated the
catching-up process, resulting in a very fast growth in their mean national
incomes, income inequality among provinces and states, as well as interper-
sonal inequality, has been rising in both countries in recent decades, partic-
ularly after a decisive step was taken towards opening the respective
economies. Cook (2006) notes that the Gini coefficient of income inequality
increased in most Asian developing countries between 1980 and 2002; for
example, from about 0.24 to 0.35 in China, and from 0.25 to 0.32 in
Bangladesh. Disturbingly, there is growing evidence that ‘within-country’
inequality has been increasing at an accelerated pace across most developing
economies in Asia over a roughly ten-year period from the early 1990s to the
first half of 2000s. Among twenty-one developing countries, fifteen coun-
tries registered a rise in the Gini coefficient. The sharp increase of 5–10 per
cent in the Gini coefficient is observed in five countries, including Nepal and

6 Globalization and Poverty in Asia
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Machiko Nissanke and Erik Thorbecke 7

China (Asian Development Bank 2007; Ali 2007). Growing inequality is
observed both in terms of income inequality and non-income inequality,
such as in health and education. This rising inequality in most developing
Asian countries is the result of ‘the rich getting richer faster than the poor’
rather than ‘the rich getting richer and the poor getting poorer’ (Asian
Development Bank 2007).

As noted in Nissanke and Thorbecke (2006b), in contrast to the classical
approach of viewing income inequality and wealth inequality as a necessary
condition for faster capital accumulation and economic growth at the earlier
stage of economic development (Kaldor 1956), the new political economic
theories argue that growth patterns yielding more inequality in income dis-
tribution would, in turn, engender lower future growth paths.11

A number of UNU-WIDER studies (Addison and Cornia 2001; Cornia
2004; Shorrocks and van der Hoeven 2004), argue that the widespread rise in
inequality has been detrimental to the objective of poverty reduction,
because large rises in inequality have stifled growth, and because poverty, at
any given growth rate of GDP, falls less rapidly in the case of a more unequal
distribution than in the case of a more equitable one. The obvious policy
implication following from these studies is that successful poverty allevia-
tion depends not only on favourable changes in average GDP per capita
growth but also on favourable changes in income inequality.

A critical question is whether or not inequality is an impediment to
poverty-reducing growth or, in other words, whether high inequality atten-
uates the growth elasticity of poverty (Ravallion 2002). Ravallion’s analysis
confirms that the elasticity of poverty with respect to growth is found to
decline with the extent of inequality. Taking this line of argument, we argue
that while it is most likely that the poor will benefit from growth, the ulti-
mate poverty reduction effects will depend on how the growth pattern
affects income distribution. Inequality is the filter between growth and
poverty reduction. If growth leads to an increase in income inequality, the
poor may benefit only slightly or, in some instances, in fact be hurt by the
globalization process.

We argue specifically that the pattern of economic growth and develop-
ment, rather than the rate of growth per se, may have significant effects
on a country’s income distribution and poverty profile. Indeed, the recent
debate on the meaning of pro-poor growth is related to the complex tri-
angular relationships between poverty, growth and inequality. Clearly, sig-
nificant poverty reduction would require some combination of higher
growth and a more pro-poor distribution of the gains from growth. Hence,
what is relevant for poverty reduction is a ‘distribution corrected’ rate of
growth, as Ravallion notes (2004b), and in our view, growth is considered
to be pro-poor if, in addition to reducing poverty, it also decreases
inequality consistent with the strong definition of pro-poor growth
discussed above. Economic growth can be considered to be genuinely
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pro-poor only if that growth is accompanied by a decline in inequality in
such a manner that the poor benefit relatively more than the non-poor
(Kakwani and Pernia 2000).

In Asia, it appears that economic growth has so far produced a marked
reduction in poverty despite the adverse distributional changes with regard
to the poor; that is, growth produced an adverse distribution effect, but the
former was so vigorous that it more than compensated for the latter (Asian
Development Bank 2004). A number of empirical studies have been carried
out to examine the dynamic trajectory of the interrelationships between
poverty, growth and inequality in Asia by decomposing the changes in
poverty into two components: the growth component, and the distribution
component. The results of the earlier decomposition study for five countries
in East Asia (Malaysia, Thailand, Indonesia, rural China and the Philippines)
generally confirm that growth was sufficiently buoyant to more than com-
pensate for greater income inequality and keep poverty reduction on track
(Ahuja et al. 1997).

The recent ‘decomposition’ study for India by Bhanumurphy and Mitra
(2006) shows that the growth effect dominates the inequality (distribution)
effects in poverty reduction in two periods: (i) 1983 to 1993–94; and (ii)
1993–94 to 1999–2000 (the two periods are taken broadly to represent the
pre-reform and post-reform periods, respectively). This is the case for both
rural and urban areas of the fifteen major states, as well as for the all-India
level. Their analysis suggests that the growth/mean effect dominates the
inequality effect in both periods. India’s economic growth, increased
markedly from the ‘Hindu rate of growth’ of 4 per cent to the ‘Bharat rate of
growth’ of 6 per cent after the deliberate policy shift towards pro-growth and
pro-globalization in the early 1990s. This growth acceleration succeeded in
reducing overall poverty, despite the rise in inequality in the second period.
As the growth accelerated, there was a marked shift in the composition of
GDP, with a sharp decline in the share of agriculture and a corresponding
increase in the share of services. However, since no such shift was observed
in the employment structure, with the agricultural sector still absorbing a
majority of the labour force, the debate continues as to whether the increase
in output growth in India is a ‘jobless growth’ or not.

In this context, Bhanumurphy and Mitra (2006) also examine the net
effect of population mobility on poverty, which depends on the rural and
urban components of poverty. This effect is seen to capture the changes in
the spatial composition of growth, reflected in terms of rural–urban devel-
opment disparity, which tends to lead to the migration of population from
rural to urban areas. The decline in the incidence of poverty (rural–urban
combined) depends on whether urban employment opportunities are large
enough to absorb the increasing supplies of labour migrating from the rural
areas. It is thought that even when the incidence of urban poverty rises as a
result of the rural–urban migration, the decline in the combined poverty

8 Globalization and Poverty in Asia
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ratio may occur as a result of a fall in the rural poverty incidence following
out-migration, as rural poverty dominates the poverty profile for all areas
combined in the Indian economy. In India, the incidence of poverty
declined in both rural and urban areas: rural poverty fell from 46 per cent in
1983 to 37 per cent in 1993–4, and further to 27 per cent in 1999–2000,
while urban poverty was cut from 42 per cent in 1983 to 34 per cent in
1993–4, and further to 24 per cent in 1999–2000.

According to their decomposition analysis, there is a small ‘population
shift effect’ in poverty reduction in rural areas resulting from the rural–urban
migration, in the first period, but that effect was marginal compared to the
growth effect. They conclude that, despite some variations across states,
overall, the economic growth realized through pro-globalization reforms has
produced a large decline in the incidence of poverty in India by raising
labour productivity and employment opportunities with the shift in value-
added mix towards industry and tertiary activities such as information tech-
nology, business process outsourcing services, financial institutions and
infrastructure services.

Hayami (2006) also emphasizes the employment-creating impact of glob-
alization benefiting landless labourers as an important conduit for reducing
rural poverty. Using the survey data collected over three decades in a rice-
cultivating village in East Laguna in the Philippines, he examines the trans-
formation of the village community under the forces of globalization
manifested through: (i) population growth resulting from the importation of
advanced medical and public health technology; (ii) the Green Revolution
that brought the transfer of advanced agricultural technology and the intro-
duction of irrigated double cropping; (iii) land reform programmes, shifting
land tenure status from sharecropping tenancy towards leasehold tenancy
and owner-farming; and (iv) the expansion of non-farm employment oppor-
tunities as well as the greater use of hired labourers who had been affected
negatively by the land reforms. The first two channels are considered to be
the outcomes of international knowledge transfer under the current wave of
globalization. While the Green Revolution reduced real rice prices received
by farmers, it also kept the cost of wage goods (and thus also the wage rates
in labour-intensive manufactures) from rising. This process allowed this
rural community, as elsewhere in East Asia, to gain a competitive edge in
producing industrial goods at the lower end of skill requirements, as part of
the region’s recycling of comparative advantages under the process of glob-
alization discussed above.

Hayami further suggests that the creation of non-farm employment oppor-
tunities associated with rural-based industrialization under globalization is
seen as a most significant and direct factor in creating opportunities for rural
communities to reduce poverty and inequality in East Asia. In this context,
he places a special emphasis on the importance of public investment in trans-
portation and communication infrastructure, industrial extension activities
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and school education as well as building market-supporting institutions to
protect property rights and enforce contracts.

Indeed, as Ozawa (2006) remarks, the pro-poorness of growth (weak defin-
ition) in East Asia as a whole is not purely a manifestation of market-driven
growth effects. In addition, pro-active policy interventions and institutional
arrangements were in place to lessen the adverse distributional effect and
produce shared, pro-poor growth. Ozawa further articulates that because
poverty reduction is a public good, pro-poor policy interventions and insti-
tutional set-ups can always be justified and required to spawn growth-led
poverty reduction. For example, the pro-poor pattern of public expenditure
in favour of the rural poor, such as extensive public provision of education,
and physical and social infrastructure was a decisive contributing factor sus-
taining the shared growth in many countries in East Asia.

Despite the impressive achievement in poverty reduction, the growing
inequality under globalization has become a particularly pressing concern in
China. As Zhang and Wan (2006) explain, since the late 1980s the engine of
China’s economic take-off has shifted from agricultural growth spurred by
the de-collectivization of the rural areas to manufacturing exports fuelled by
large FDI inflows. At the same time, progress in poverty reduction has stalled
in urban China since the late 1980s (Ravallion and Chen 2004), or has even
been reversed (Hussain 2003; Khan et al. 1999). This casts doubt on the claim
made by Dollar and Kraay (2002) that the poor benefit from globalization as
much as the rest of the population.

Through the estimation of the probability density functions for all the
provinces, Zhang and Wan (2006) find the following characteristics of urban
poverty in China: (i) the income of the poor has not grown as fast as average
income, and the income shares of the poor have fallen accordingly; (ii) the
income growth of the poor has been particularly slow since the mid-1990s
and, in several provinces, real income growth of the poor has stagnated; and
(iii) the further one moves away from the coast, the less favourable income
distribution tends to become for the poor.

Further, they present the results of a number of regression analyses, based
on provincial level data, of the impact of globalization measured in open-
ness to foreign trade and foreign investment on urban poverty. Their find-
ings indicate that when the globalization is accounted for separately in
addition to the income growth measured by per capita income, globaliza-
tion in general, and trade openness in particular, increases the income
shares of the poor.12 However, their results confirm that the inequality-
reducing effect of trade was significantly weakened after 1992. Further, they
find that the benefit from globalization accrues to the urban poor in the
inland provinces just as much as it does to their counterparts in the coastal
region. Hence, they conclude that globalization cannot simply be charac-
terized as a process of pro-rich or pro-coastal provinces in China, as was
popularly feared.

10 Globalization and Poverty in Asia
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Overall, the preceding review suggests strongly that the process of
integration of many Asian economies into the global economy has gener-
ated such a strong growth impact that the poor have not been omitted
from its beneficiary effects. This is particularly so when economic growth
was accompanied by increasing employment opportunities for the poor. At
the same time, the Asian experience underscores the importance of policy
and institutional measures to build up the productive assets of the poor
through substantial investment in education, health, extension services
and infrastructure as well as through the redistribution of assets in favour
of the poor – for example, through land tenure reforms. However, there is
also mounting evidence that the distribution-effect engendered by the
globalization process generally does not favour the poor, and that growth
has been increasingly disequalizing over time in the region. In this sense,
the economic growth of the globalizing Asian economies is certainly not
‘pro-poor’ in the sense that the poor benefit proportionately more than the
non-poor.

Indeed, despite the sharp reduction in the incidence of extreme poverty
measured in the ‘US$1-a-day’ poverty headcount ratio, poverty remains
high in much of developing Asia, if it is measured on the basis of the ‘US$2-
a day’ poverty incidence. It is estimated that the latter declined from 86 per
cent in 1990 to 77 per cent in 2005 in South Asia; from 66 per cent to 43 per
cent in South East Asia; and from 72 per cent to 29 per cent in East Asia
(dominated by China) over the same period. The reduction in this measure
is appreciable, in particular in East Asia, but poverty is still widespread in
Asia, and the challenge facing policy-makers in the region in attacking
poverty of this magnitude is non-trivial. The ‘inequality-increasing’ effect
of globalization should be attenuated by public policy measures to ensure
that benefits from globalization-induced growth are shared more equally
and equitably. In this context, it is worth remembering that the pattern of
shared growth from wealth-sharing policy measures provided legitimacy for
governments to pursue pro-growth and pro-business economic policy in the
early drive for rapid industrialization in many countries in East Asia (see
Campos and Root 1996). Sustaining the shared growth is therefore critical
to ensure that economic growth continues under this era of globalization.
Alternatively, growing inequalities can weaken social cohesion and risk
reducing the momentum for economic growth and integration in the
region.13

As discussed earlier, detailed and specific case studies are required to
enhance our understanding of the critical relationships between globaliza-
tion and poverty, since the globalization–poverty nexus is very complex and
context-specific, involving numerous channels, counteracting forces and
threshold effects. The following nine chapters examine different aspects of
the globalization–poverty nexus from a context-specific perspective in
several different Asian settings. Many of the case studies included in this
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volume use panel data based on a series of households surveys to scrutinize
the globalization–inequality–poverty links.

Synopsis of the book

Chapter 2, by Kakwani and Son, examines the interrelationship between
economic growth, inequality and poverty under globalization by defining
and measuring the ‘pro-poorness’ of economic growth. After discussing dif-
ferent definitions of pro-poor growth, they advance the concept of ‘poverty
equivalent growth rate’ (PEGR), which takes into account not only the mag-
nitude of growth, but also how the benefits of growth are distributed to the
poor and the non-poor through changes in inequality. They suggest that,
since proportional reduction in poverty is a monotonically increasing func-
tion of the PEGR, the larger the PEGR, the greater the proportional reduction
in poverty will be. Applying the PEGR to the household survey data, they
present an evolution of the extent of the ‘pro-poorness’ in the growth pat-
tern as observed in three Asian countries – Korea, Thailand and Vietnam – in
the 1990s. According to their calculations, while Korea and Vietnam experi-
enced a pro-poor growth pattern in the 1990s, the growth pattern in
Thailand was on the whole not pro-poor. They argue that, as the Vietnam
experience suggests, a ‘growth with redistribution’ strategy (such as land
reforms) could be instrumental in ensuring that economic growth under
globalization is pro-poor. Further, the episode of the deep financial crises
experienced by both Korea and Thailand reaffirms the importance of enact-
ing social safety nets promptly to protect the poor from their extreme vul-
nerability to economic shocks associated with globalization.

Indeed, Vietnam is often considered as one of low-income countries which
has benefited most from integration into the global economy since the late
1980s. Its pro-globalization reform programmes produced impressive growth
rates in output and exports, with some substantial poverty reduction. While
its growth pattern is described as pro-poor by Kakwani and Son (Chapter 2),
trade liberalization has generated winners and losers, and the growing spa-
tial inequality has become an increasing concern. Applying an integrated
micro simulation CGE (computable general equilibrium) model to house-
hold survey and census data, Fujii and Roland-Holst examine in Chapter 3
the changes in the spatial incidence of poverty in Vietnam in response to its
accession to the WTO. They first calibrate a macroeconomic CGE model for
Vietnam to the 2000 Vietnam Social Accounting Matrix for a baseline sce-
nario, and then compare three counterfactual scenarios to the baseline:
Unilateral Liberalization (UL); Full Liberalization (FL); and Doha Special and
Differential Treatment (DSDT). Under each scenario, a poverty map is
drawn. Their simulation results show that aggregate poverty falls when
Vietnam removes all import tariffs and export subsidies under the UL sce-
nario. The amount of improvement would be even larger if other countries
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also remove tariffs against Vietnamese products under the FL scenario. On
the other hand, the DSDT scenario leads to a slight increase in poverty.
Importantly, impacts of Vietnam’s accession to the WTO are spatially het-
erogeneous. The heterogeneity is particularly large under the FL scenario.
The poor provinces in the north-western region may benefit little from trade
liberalization. Hence, they advocate the need to develop geographic target-
ing policies that complement trade liberalization policies, which could con-
serve public resources and prevent poor areas from lagging further behind.

Chapter 4, by Sawada and Estudillo, investigates how the two channels of
globalization – that is, integration through international trade, and emigra-
tion – affected poverty reduction in the Philippines. The Philippines has
increased its economic openness through trade and FDI substantially during
the period 1985–2000, though this trend was interrupted by the Asian finan-
cial crisis of 1997–8. The process was facilitated by the creation of the Special
Economic Zones for labour-intensive manufactures, which were relocated to
four regional zones from the national capital region during this period. The
Philippines is also known as a major supplier of international migrants to
Saudi Arabia, Japan and other Asian NICs, as well as to the USA. The number
of these immigrant workers increased markedly during the period under
consideration.

Using Family Income and Expenditure Surveys (disaggregated by
province) for selective years between 1985 and 2000, they found the follow-
ing results:

(i) Openness per se, measured as the ratio of the value of regional exports
to regional GDP, increases poverty. However, when the openness mea-
sure is included separately for each year of observation, the results reveal
that trade openness reduced the poverty headcount in 1988 and 1994,
but not in 2000 because of the debilitating effect of the financial crisis
of 1997–8.

(ii) The growth elasticity of poverty reduction in the Philippines is �0.44,
much smaller compared with other Asian economies as well as other
developing countries, including countries in Sub-Saharan Africa. It
would require an increase of the annual rate of income growth to 6. 5
per cent from the historical trend of 1.3 per cent to halve the poverty
incidence by 2015 as targeted in the Millennium Development Goals.

(iii) Inequality, measured through the inter-provincial standard deviation of
household income, increases poverty. The size of the inequality effect is
large. Lowering the level of income inequality by one standard devia-
tion can lead to a 30 per cent reduction in poverty.

(iv) Disaggregating income into non-transfer and transfer income, the
study finds that at the provincial level of aggregation, the growth of
non-transfer income is a significantly more important driving force
behind poverty reduction than transfer income.
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The regression analysis at the household level, on the other hand, reveals
that both non-transfer and transfer incomes reduced the incidence and
depth of poverty significantly, but transfer income had a greater impact on
reducing the poverty of poor and non-poor households alike. In the
Philippines, about 5 per cent of total household income comes from overseas
transfers, and about 4 per cent from domestic transfers. Since overseas job
placements require a significant sunk cost for job placement fees and pocket
money, credit availability is a key deciding factor for a household to invest in
overseas emigration. Their regression results show that the effect of land
reform in inducing transfer income from abroad was significant only in the
1990s, when land pawning revenues had become important in paying job
placement fees overseas. Yet, as the ultra poor are commonly landless house-
holds that were left out as beneficiaries of the land reform, they are also
excluded from receiving overseas transfer income because of their disadvan-
tages in obtaining credit. As discussed earlier in reference to the work by
Hayami, non-farm employment opportunities are the most important
mechanism for reducing the poverty of these landless households.

It was suggested in Nissanke and Thorbecke (2006b) that the globaliza-
tion–poverty relationship might be non-linear, involving some threshold
effect. Chapter 5 by Liang investigates the nonlinearity of the impact of
globalization on the poor, applying recent endogenous threshold regression
techniques to panel data from rural provinces of China over the period
1986–2002. Hence, Liang’s chapter on the effect of globalization on the rural
poor complements the paper by Zhang and Wan with its focus on the urban
poor, reviewed above.

China has experienced a sharp reduction in rural poverty since the market-
orientated reforms were initiated in 1978. According to China’s official
poverty line, more than 220 million people have been lifted out of absolute
poverty in the rural regions over the period, from 250 million in 1978 to 28
million in 2002. Alternatively, using the World Bank’s international standard
poverty line of income measure of US$1 per day (in purchasing power par-
ity), the number of China’s rural poor decreased dramatically from 261 mil-
lion in 1990 to 88 million in 2002. When estimated with the poverty line of
consumption set at US$1 per day, the number of rural poor experienced an
even greater drop, from 358 million in 1990 to 161 million in 2002. There is
not much dispute over the fact that the evolving patterns of rural poverty
reduction are highly influenced by the country’s reform policies and devel-
opment strategies. China experienced one of the most impressive rural
poverty reductions in history during the period of 1978–85, mainly a result
of de-collectivization, with the rural poverty incidence falling dramatically
from 30.7 per cent in 1978 to 14.8 per cent in 1985, based on China’s official
estimates. While there was a marked slowdown in the rate of poverty reduc-
tion for the period of 1986–93, the subsequent concerted efforts in attacking
rural poverty meant that the headcount ratio declined further to 3 per cent
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in 2002. However, the special concentration of rural poverty in the western
inland region poses a serious challenge to the Chinese government.

Against this background, Liang’s results with an endogenous threshold
regression technique show that the globalization index, as measured by the
ratio of the sum of exports and imports to GDP, has a non-linear relationship
to rural poverty, as applied to panel data covering twenty-five provinces in
China: poverty will increase at low levels of globalization, while high levels
of globalization lead to a decline in poverty. While this threshold effect may
be a reflection of the strong spatial concentration in both the globalization
index and the rural poverty in China, the regression results also confirm the
significant influence that both income growth and the specifically-targeted
government funds for alleviating rural poverty have had on reducing
poverty in rural China. Liang suggests that effective policy measures should
be in place for the poor to be given more opportunities in the accelerated
process of China’s integration into the global economy.

China covers a large territory of heterogeneous regions with different com-
parative advantages. Chapter 6, by Lin and Liu, advances a framework of jux-
taposing two ‘mutually exclusive’ development strategies as the key to
understanding the relationship between openness, growth and poverty: (i) a
comparative advantage-defying (CAD) strategy, which attempts to encour-
age firms to deviate from the economy’s existing comparative advantages in
their entry into an industry or choice of technology; and (ii) the comparative
advantage following (CAF) strategy, which attempts to facilitate the firms’
entry into an industry or choice of technology according to the economy’s
existing comparative advantages. They argue that the accumulation of per
capita capital, which will be faster under a CAF strategy than under a CAD
strategy, will provide a basis for upgrading the industrial/technological struc-
ture of the economy; and that by following CAF strategy, the speed of
endowment structure (capital–labour ratio) upgrading and technological
progress will be faster than under a CAD strategy. They also suggest that effi-
ciency and equity can be achieved under a CAF strategy, where initial rela-
tive endowments would favour the creation of employment opportunities
for unskilled workers.

Using this framework, they identify the beginning of economic reforms
in 1978 in China as a distinctive switch from a CAD strategy to a CAF strat-
egy. However, they argue that the degrees to which various regions devi-
ated from their comparative advantage differed before reform, and their
degrees of shifts to a CAF strategy also vary across regions. They observe
that, after reform, all levels of government, especially local government,
often use administrative measures to encourage firms to ignore the region’s
specific comparative advantages in their choice of industries or technolo-
gies. They conjecture that the regional divergence in the rate of rural
poverty reduction is related to the differences in the development strategy
followed across the regions, and test this hypothesis using provisional
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panel data. Their econometric results confirm that: (i) the greater the
deviation from the CAF strategy in a province, the less open that province
will be, and the higher the incidence of rural poverty in that province.
Foreseeing a likely increase in the severity of urban poverty and poverty
among migrants from rural areas as well as a continued adverse tend in
income inequality, they strongly advocate an adoption of a CAF develop-
ment strategy and a promotion of labour-intensive industries as a strategy
for poverty reduction in both urban and rural areas across all regions in
China.

The poor in low-income countries are much more vulnerable to large
shocks emanating from a deeper integration into the global economy, as wit-
nessed by the impact of the Asian financial crisis (see Chapter 2, by Kakwani
and Son). Applying a framework of Fuzzy models to the Indian economy,
Chapter 7, by Kumar and Viswanathan, develops regional level indices of
vulnerability for two time points: one in 1990–1 and the other in
1999–2000, representing ‘pre’- and ‘post’-reform periods, to capture the
impact of globalization – in particular, trade liberalization – on rural poverty.
In their analysis, the vulnerability is conceptualized and measured as a mul-
tidimensional function of its exposure, sensitivity and adaptive capacity.
Sixteen Indian states are then ranked accordingly in terms of their vulnera-
bility to welfare loss.

Vulnerability (to external shock) of a system is hypothesized to increase
with exposure and sensitivity, but decline with adaptive capacity. Exposure
is captured through two indicators: instability in cereal production; and
share of investment in the manufacturing sector. Sensitivity is assessed
through three broad indices: agricultural, demographic and health. In turn,
adaptive capacity is measured through three broad indices: economic,
human and infrastructure. With a decline in exposure and sensitivity, along
with improvement in adaptive capacity, all states reduced their vulnerability
in the ‘post’-reform period compared with that in the ‘pre’-reform period.
Further, the changing ranks of states is seen to reflect the dynamic charac-
teristic of vulnerability, and hence the vulnerability index is regarded as
more forward-looking compared with other welfare indicators such as HDI
and the proportion of the population below the poverty line.

Measured by the vulnerability index developed by Kumar and Viswanathan
in Chapter 7, Andhra Pradesh is ranked among the states that are less vul-
nerable throughout, in both the pre- and post-reform periods. A north-western
region (Telangana) in Andhra Pradesh is chosen by Aggarwal in Chapter 8 as
the context for her detailed case study examining how globalization affects
resource-poor farmers – small and marginal farmers with no access to any
assured source of irrigation. These farmers participated aggressively in the
new market opportunities that opened up with trade reforms in India, but
experienced a worsening in their welfare. Andhra Pradesh is an interest-
ing case for studying the globalization–poverty nexus, as it was at the
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forefront of the World Bank-led reforms initiated in the areas of fiscal
discipline, decentralized governance, and the encouragement of foreign
direct investment, and received a great share of funding from multilateral
organizations as well as private investors. Since the mid-1990s, Andhra
Pradesh has witnessed higher growth rates than the average for the rest of
the country, and has been widely hailed as the ‘state that would reform
India’. It has become known for a particularly impressive performance in the
area of information technology. Yet it experienced an increase in rural
poverty and agrarian distress, with a rising trend in the rate of farmers’
suicides.

Aggarwal argues that these small and marginal farmers, far from being left
behind, were at the frontier of the globalization wave: they increased their
participation in export markets (in both absolute and relative terms) and
have been highly receptive to international technology transfers in the form
of hybrid seeds, fertilizers and pesticides. She illustrates how resource-poor
farmers who shifted to cotton production have been led into a debt trap and
chronic poverty. As cotton prices increased sharply following the reforms, a
number of poor farmers shifted to cotton cultivation, involving higher risks
because of rainfall variability and large price fluctuations. Cotton cultivation
requires much greater technical expertise, working capital and a larger mar-
keting network than those needed for traditional crops.

In addition to a sharp reduction in public investment in rural infrastruc-
ture and services, state support to farmers and agricultural production,
including formal bank credits and extension services, declined drastically
under the economic reform. At the same time, the network of private traders
expanded rapidly to meet not only the marketing needs of the new crops but
also to provide working capital, technical expertise and information. She
shows how this expanded, and largely unregulated, operation of private
traders in multiple markets also provided them with the opportunity to
extract greater surplus from the farmers. She argues that while increased par-
ticipation in external markets exposed farmers to greater price risks and
fraudulent dealings by the private traders, the shrinking role of the state
reduced the farmers’ ability to cope with these risks. The result was a decline
in average incomes of the resource-poor farmers and rising levels of indebt-
edness, as costs of production grew sharply. Thus, as several pro-poor public
investments and social programmes were cut back, markets grew fast, but
regulation and governance over market activities lagged far behind. The
poor suffered disproportionately from these unregulated activities.

She shows, through a regression analysis of a household survey data set
collected under the ‘Situation Assessment Survey of Farmers’ in 2002–3,
how resource-poor cotton farmers are likely to suffer from rising indebted-
ness. She concludes that for the poor to take full advantage of new oppor-
tunities presented by their integration into the global economy, there
should be complementary measures such as the provision of institutional
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credit, targeted safety nets, and technical and marketing support. In the
absence of these measures, globalization could lead to higher input costs for
poor farmers, rising indebtedness and chronic poverty, as well as environ-
mental degradation.

Chapter 9, by Giné and Klonner, examines the effects of globalization on
the livelihoods of fishing communities in Tamil Nadu, South India. Tamil
Nadu is one of the least vulnerable states in India according to the vulnera-
bility index developed by Kumar and Viswanathan (see Chapter 7). Giné and
Klonner focus their analysis on one facet of globalization effects – the diffu-
sion of a capital-intensive technology (beach-landing fibre-reinforced plastic
boats – FRP), and the resulting income and inequality dynamics within a
fishing village. Through a carefully conducted case study based on house-
hold survey fieldwork, they show that inequality and lack of asset wealth is
responsible for a socially inefficient sequence of individual adoptions,
whereby the rich and not the most able fishermen adopt first. They suggest
that lack of wealth delays technology adoption, mainly through credit con-
straints and, to a lesser extent, higher risk aversion among poorer house-
holds.

During the diffusion process, inequality follows Kuznets’ well-known
inverted U-shaped curve. Initially, technological innovation widens the gap
between rich and poor, but after the entire community has completed the
technological shift, inequality drops to a lower level than before, which
implies that, in the long run, the innovation studied benefits the poor more
than proportionally. Applying simulation analysis, they conclude that redis-
tributive policies favouring the poor result in accelerated economic growth
and a shorter duration of sharpened inequality.

Today, the environmental impacts of globalization have increasingly
become one of most pressing issues facing the global community. Chapter
10, by Mahvash Qureshi, examines the environmental consequences of
trade liberalization in Pakistan. She first places her study in a general con-
text, where the effect of trade liberalization on the environment is debated
in terms of: (i) the scale effect, whereby trade-induced economic growth
causes over-exploitation and misuse of environmental resources; and (ii) the
composition effect, whereby low-income countries, as a result of lax environ-
mental regulations, treat the environment as a relatively abundant factor of
production and specialize in the production of pollution-intensive products
as a result of trade liberalization. Environmentalists argue that the scale
effect complements the composition effect, exacerbates natural resource
degradation, and causes ecological poverty that accentuates economic
poverty and gravely limits prospects for growth in these countries. In con-
trast, the proponents of free trade assert that the lowering of barriers to trade
and investment facilitates the cross-border movement of environmentally
friendly technologies, management techniques and information. Hence,
they argue that trade gives rise to a positive technique effect, which has
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the potential to outweigh the negative scale effect of increased production.
Moreover, they argue that liberalization leads to a positive and not negative
composition effect via income growth: an increase in per capita income
induced by greater openness enhances consumers’ preference for environ-
mentally friendly products, advances cleaner production techniques and
reduces the share of pollution intensive products in the total output.

Specifically, Qureshi examines the pollution haven hypothesis resulting
from asymmetries between the environment regulations of developed and
developing countries through a systematic analysis of its trade and produc-
tion patterns. Using bilateral trade statistics from 1975–2003, she tests the
hypothesis that Pakistan’s net exports of pollution-intensive products to the
OECD countries have increased since trade liberalization. She also investi-
gates whether the stringency of environmental governance in the importing
countries plays a part in determining Pakistan’s exports of pollution-
intensive products. The results reveal that there has been a change in the
composition of output and exports, towards pollution-intensive manufac-
turing, that parallels the opening of the economy. Overall, the findings
affirm the pollution haven hypothesis and call for an effective environmen-
tal policy response for poverty alleviation and sustainable development. In
this context, she emphasizes that the poor suffer disproportionately more
from environmental degradation as a result of the absence of effective poli-
cies and concerted efforts on environmental protection. The poverty rate is
very high in Pakistan, where more than 75 per cent of its total population
lives or less than US$2 a day. The poor are particularly vulnerable to falling
into ‘ecological poverty’, as they are subject to both environment-related
health hazards as well as grave threats to their livelihood from severe deple-
tion of natural resources, following the process of pollution-intensive pat-
tern of development over recent decades.

A certain number of conclusions can be drawn from the case studies in this
volume. First, the impact of globalization on growth, inequality and ulti-
mately on poverty tends to be highly context-specific. The impact depends
crucially on the prevailing initial conditions – particularly in terms of the
resource endowment and its distribution among the population – and on the
specific development strategy adopted and pursued.

Second, within the broad Asian context there is persuasive evidence that
the forces of globalization contributed substantially to the observed decline
in poverty. However, globalization also brought about a more unequal
income distribution among households, regions and provinces – a process
that could become potentially destabilizing and dampen growth prospects
and related poverty alleviation. Third, the development strategy followed by
most East and South East Asian countries, of integrating their production
and export structures to conform to the flying geese paradigm within the
region, ensured that they remained faithful to the concept of dynamic
comparative advantage and moved up the product-cycle ladder one rung at
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a time. Finally, the Asian experience underscores the importance of policy
and institutional measures to build up productive assets of the poor through
substantial investment in education, health, extension services and infra-
structure, as well as through the redistribution of assets in favour of the poor,
as observed, for example, through land tenure reforms. Further, special mea-
sures, such as the provision of a social safety net, should be in place so that
the poor are better protected against and less vulnerable to globalization-
induced economic shocks.

Notes

1 Birdsall (2002, 2006), for example, argues that it is the poorer countries and the
poor who tend to bear the risks and costs of the higher volatility brought about by
globalization.

2 See Nissanke and Thorbecke (2006b) for a review of the literature and a more
detailed discussion of the concepts used for analysing the trends in world inequal-
ity and the related empirical evidence. For historical trends towards income
divergence, see Pritchett (1997). Quah (1996) also discusses the twin peaks in the
world’s distribution dynamics, characterized by the tendency for stratification and
polarization.

3 See Deaton (2001, 2002) and Wade (2002) for critical discussions of the World
Bank’s estimates of global poverty and inequality used in these studies.

4 See Williamson (2002) for winners and losers from globalization in modern
history.

5 See Nissanke and Thorbecke (2006d, 2006e) for main findings from the papers pre-
sented at the conceptual and methodological conferences in Helsinki. Nissanke
and Thorbecke (2006c) present a preliminary policy framework for encouraging
globalization to be more pro-poor.

6 Our discussion draws partly on four papers presented at the Tokyo conference
which are to appear in a separate volume devoted to the comparative analysis of
the three regions – Asia, Sub-Saharan Africa and Latin America, as part of our UNU-
WIDER project publications.

7 The eight countries, referred to as the High Performing Asian Economies in the East
Asian Miracle Study, are Japan, Hong Kong, the Republic of Korea, Singapore,
Taiwan, Indonesia, Malaysia and Thailand. Perkins (1994) groups these eight
economies into three quite distinct categories and models: (i) the manufactured-
export-led state interventionist models of Japan, Korea and Taiwan; (ii) the free
port service commerce dominated model of Singapore and Hong Kong; and (iii) the
natural-resource-rich model of Indonesia, Malaysia and Thailand. The East Asian
Miracle has subsequently been subjected to several critical evaluations. For a sum-
mary of these critical reviews in a comparative perspective, see Nissanke and
Aryeetey (2003).

8 According to recent estimates (Asian Development Bank 2007), the incidence of
extreme poverty is still very high in both Bangladesh and India, where this ratio
was estimated at 36 per cent in 2005. The incidence of extreme poverty is still very
prevalent in South Asia, where 476 million still live below the US$1-a-day poverty
line at the time of writing. In India, the numbers of the poor increased from 374
million in 1990 to 397 million in 2005, even though the relative share of the poor
declined overall.
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9 Milanovic (2005b) notes that, while the disequalizing force inherent in economic
growth is noted by many classical development writers such as Rosenstein-Rodan
(1943), Myrdal (1957) and Hirschman (1958), the interesting question remains
open whether there are countervailing forces to render growth spatially equaliz-
ing in the long-run.

10 Strictly speaking, the trends in world (global) income inequality depend on which
concept of inequality is used for measurement (Milanovic 2005a; Nissanke and
Thorbecke 2006b). Among different estimates, the ‘between country’ inequality
weighted by population but ignoring ‘within country’ inequality shows a declin-
ing trend largely driven by the China factor, while all other estimates show clearly
that world inequality has been increasing.

11 For a synthesis of this vast literature, see Thorbecke and Charumilind (2002).
12 However, they also conclude that the growth in China has not been pro-poor or

distribution-neutral, as the negative signs on per capita income in their regression
results are interpreted as an adverse effect of average income growth on the
income shares of the poor.

13 See Asian Development Bank (2007) and Ahuja et al. for the concept of ‘inclusive
growth’ and the associated policy strategy advocated for the region.

References

Addison, T. and Cornia, G. A. (2001) ‘Income Distribution Policies for Faster Poverty
Reduction’, WIDER Discussion Paper 2001/93, UNU-WIDER, Helsinki.

Ahuja, V., Bidani, B., Ferreira, F. and Walton, M. (1997) Everyone’s Miracle? Revisiting
Poverty and Inequality in East Asia (Washington, DC: World Bank).

Ali, I. (2007) ‘Pro-Poor to Inclusive Growth: Asian Prescription’, ERD Policy Brief 48,
May, Asian Development Bank, Manila.

Ali, I. and Zhuang, J. (2007) ‘Inclusive Growth Toward a Prosperous Asia: Policy
Implications’, ERD Working Paper 97, July, Asian Development Bank, Manila.

Asian Development Bank (2004) Key Indicators of Developing Asian and Pacific Countries
(Manila: ADB).

Asian Development Bank (2005) An Initial Assessment of the Impact of the Earthquake and
Tsunami of December 26, 2004 on South and Southeast Asia (Manila: ADB).

Asian Development Bank (2007) Key Indicators 2007: Inequality in Asia (Manila: ADB).
Bhanumurthy, N. R. and Mitra, A. (2006) ‘Globalization, Growth and Poverty in

India’, WIDER Research Paper 2006/41, UNU-WIDER, Helsinki.
Birdsall, N. (2002) ‘A Stormy Day on an Open Field: Asymmetry and Convergence in

the Global Economy’, Paper presented at the conference on Globalization, Living
Standards and Inequality, Sydney, 27–28 May.

Birdsall, N. (2006) ‘The World Is Not Flat: Inequality and Injustice in our Global
Economy’, WIDER Annual Lecture 9, UNU-WIDER, Helsinki.

Campos, E. and Root, H. L. (eds) (1996) The Key to the East Asian Miracle (Washington,
DC: Brookings Institution).

Chen, S. and Ravallion, M. (2004) ‘How Have the World’s Poorest Fared since the Early
1980s?’, World Bank Policy Research Department Working Paper 3341, World Bank;
Washington, DC.

Cook, S. (2006) ‘Asian Paths to Poverty Reduction and Inclusive Development’,
Institute of Development Studies, University of Sussex, and the Overseas Development
Institute, London.

9780230_201880_02_cha01.qxd  7-3-08  07:32 PM  Page 21



Cornia, G. A. (ed.) (2004) Inequality, Growth, and Poverty in an Era of Liberalization and
Globalization (Oxford: Oxford University Press for UNU-WIDER).

Deaton, A. (2001) ‘Counting the World’s Poor: Problems and Possible Solutions’, World
Bank Research Observer, 16(2): 125–47.

Deaton, A. (2002) ‘Is World Poverty Falling?’, Finance and Development, 39(2): 4–7.
Dollar, D. and Kraay, A. (2002) ‘Growth Is Good for the Poor’, Journal of

Economic Growth, 7: 195–225. Republished in A. Shorrocks and R. van der Hoeven
(eds) (2004), Growth, Inequality and Poverty (Oxford: Oxford University Press for
UNU-WIDER).

Hayami, Y. (2006) ‘Globalization and Rural Poverty: A Perspective from a Social
Observatory in the Philippines’, WIDER Research Paper 2006/44, UNU-WIDER,
Helsinki.

Hirschman, A. (1958) The Strategy of Economic Development (New Haven, Conn.: Yale
University Press).

Hussain, A. (2003) ‘Urban Poverty in China: Measurement, Patterns, and Policies’
(Geneva: ILO).

Kakwani, N. and Pernia, E. (2000) ‘What Is Pro-poor Growth?’, Asian Development
Review, 16(1): 1–16.

Kaldor, N. (1956) ‘Alternative Theories of Distribution’, Review of Economic Studies,
23(2): 83–100.

Khan, A., Griffin, K. and Riskin, C. (1999) ‘Income Distribution in Urban China dur-
ing the Period of Economic Reform and Globalization’, American Economic Review,
89(2): 296–300.

Milanovic, B. (2005a) World Apart: Measuring International and Global Inequality
(Princeton, NJ and Oxford: Princeton University Press).

Milanovic, B. (2005b) ‘Half a World: Regional Inequality in Five Great Federations’,
World Bank Policy Research Working Paper 3699, World Bank, Washington, DC.

Myrdal, G. (1957) Economic Theory and Underdevelopment Regions (London:
Hutchinson).

Nissanke, M. and Aryeetey, E. (2003) Comparative Development Experiences of Sub-
Saharan Africa and East Asia: An Institutional Approach (Aldershot: Ashgate).

Nissanke, M. and Thorbecke, E. (2006a) ‘Overview’, in M. Nissanke and E. Thorbecke
(eds), The Impact of Globalization on the World’s Poor: Transmission Mechanisms
(Basingstoke: Palgrave Macmillan for UNU-WIDER).

Nissanke, M. and Thorbecke, E. (2006b) ‘Channels and Policy Debate in the
Globalization–Inequality–Poverty Nexus’, in M. Nissanke and E. Thorbecke (eds),
The Impact of Globalization on the World’s Poor: Transmission Mechanisms
(Basingstoke: Palgrave Macmillan for UNU-WIDER). Also published in World
Development, 34(8), UNU-WIDER special issue.

Nissanke, M. and Thorbecke, E. (2006c) ‘A Quest for Pro-Poor Globalisation’, WIDER
Research Paper 2006/46; also published in G. Mavrotas and A. Shorrocks (eds)
(2007), Advancing Development: Core Themes in Global Economics (Basingstoke:
Palgrave Macmillan for UNU-WIDER).

Nissanke, M. and Thorbecke, E. (eds) (2006d) ‘The Impact of Globalization on the
World’s Poor’, World Development, 34(8), UNU-WIDER special issue.

Nissanke, M. and Thorbecke, E. (eds) (2006e) The Impact of Globalization on the
World’s Poor: Transmission Mechanisms (Basingstoke: Palgrave Macmillan for
UNU-WIDER).

Ozawa, T. (2006) ‘Asia’s Labour-driven Economic Development, Flying-Geese Style’,
WIDER Research Paper 2006/59, UNU-WIDER, Helsinki.

22 Globalization and Poverty in Asia

9780230_201880_02_cha01.qxd  7-3-08  07:32 PM  Page 22



Machiko Nissanke and Erik Thorbecke 23

Perkins, D. H. (1994) ‘There Are at Least Three Models of East Asian Development’,
World Development, 22(4): 655–61.

Pritchett, L. (1997) ‘Divergence, Big Time’, Journal of Economic Perspectives, 11(3): 3–17.
Quah, D. T. (1996) ‘Twin Peaks: Growth and Convergence in Models of Distribution

Dynamics’, The Economic Journal, 106 (July): 1045–55.
Ravallion, M. (2002) ‘Growth, Inequality and Poverty: Looking Beyond Averages’,

Paper presented at World Bank Annual Bank Conference of Development
Economics Europe, June, Oslo.

Ravallion, M. (2004a) ‘Competing Concepts of Inequality in the Globalization
Debate’, Paper presented at the Brookings Trade Forum on Globalization, Poverty
and Inequality, 13–14 May, Washington, DC.

Ravallion, M. (2004b) ‘Pro-poor Growth: A Primer’, World Bank Policy Research
Working Paper 3242, Washington, DC, World Bank.

Ravallion, M., and Chen, S. (2004) ‘China’s (Uneven) Progress Against Poverty’, Policy
Research Working Paper 3408, Washington, DC, World Bank.

Rosenstein-Rodan, P. (1943) ‘Problems of Industrialisation of Eastern and Southern
Europe’, Economic Journal, 53: 202–11.

Shorrocks, A. and van der Hoeven, R. (eds) (2004) Growth, Inequality and Poverty
(Oxford: Oxford University Press for UNU-WIDER).

Thorbecke, E. and Charumilind, C. (2002) ‘Economic Inequality and Its Socio-
economic Impact’, World Development, 30(9): 1477–95.

UNESCAP/ABD/UNDP (2005) A Future Within Reach (New York: UNESCAP/
ABD/UNDP).

Wade, R. H. (2002) ‘Globalization, Poverty and Income Distribution: Does Liberal
Argument Hold?’, Paper presented at the conference on Globalization, Living
Standards and Inequality, Sydney, 27–28 May.

Williamson, J. G. (2002) ‘Winners and Losers over Two Centuries of Globalization’,
WIDER Annual Lecture 6, UNU-WIDER, Helsinki.

World Bank (1993) The East Asian Miracle: Economic Growth and Public Policy (New York:
Oxford University Press).

Zhang, Y. and Wan, G. (2006) ‘Globalization and the Urban Poor in China’, WIDER
Research Paper 2006/42, UNU-WIDER, Helsinki.

9780230_201880_02_cha01.qxd  7-3-08  07:32 PM  Page 23



2
Pro-Poor Growth: 
The Asian Experience
Nanak Kakwani and Hyun H. Son
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Introduction

The basic idea of globalization is that it moves resources from less productive
uses to more productive ones, thus enhancing economic growth by utilizing
comparative advantage, which is endowed differently from one country to
another. Similarly, some are in favour of globalization because many
economies have achieved unprecedented material progress, contributing sig-
nificantly to a reduction in global poverty. However, a recent study by
Kakwani and Son (2007) has shown that the current process of globalization
is generating unbalanced outcomes; many countries and people are left out
of the benefits of globalization. Kakwani and Son’s cross-country study of
eighty countries during the period of 1984–2001 revealed that, out of 237
growth spells, 106 (44.7 per cent) had negative growth rates and 131
(55.3 per cent) positive growth ones.1 Of 131 spells when growth rates were
positive, growth was pro-poor in 55 (23.2 per cent) cases and anti-poor in 76
(32.1 per cent) cases. In 53 out of 106 spells of negative growth rates, the
poor suffered a proportionally greater decline in their consumption com-
pared to the non-poor. For a rapid reduction in poverty, a country needs to
achieve positive growth rates that are pro-poor. According to these results,
this does not seem to be happening globally.

The most important goal for the developmental effort has become poverty
reduction, which can be achieved by economic growth and/or by the redis-
tribution of income. Issues related to the benefits of growth accrued to the
poor have been a priority of development policy in the 1990s. An emerging
consensus is that growth alone is a rather blunt tool for poverty reduction.2

To achieve a rapid reduction in poverty, policies of redistribution of income
and assets, providing equal access to opportunities for work and employ-
ment, social services and benefits, need to be emphasized. A policy agenda
that addresses both distributional concerns and poverty reduction could
lead to the enhancement of both economic growth and equity. Indeed, the
growth–poverty–inequality relationship is complex and interdependent
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between each element. Merely increasing the degree of globalization is
unlikely to solve these complex issues.

A view widely held in the domain of development economics is that the
benefits of economic growth diffuse automatically across all segments of soci-
ety. This is indeed the well-known trickle-down hypothesis, which dominated
thinking in the 1950s and 1960s. In a similar manner, the result derived from
a number of recent studies suggests that economic growth overall reduces
poverty. Among these studies, the paper by Dollar and Kraay (2000) has
attracted much attention.3 This study, based on cross-country regressions, has
been criticized for depicting only an average picture of the relationship
between growth and poverty. When large differences across countries are aver-
aged out, the results are potentially deceptive, because country-specific expe-
riences can differ widely. Under the surface of aggregate outcomes there are
often individual countries that experience an increase in poverty during spells
of positive economic growth, at least in the short run (Ravallion 2001).

The relationship between growth and inequality has also been debated
extensively. In his well-known 1955 article, Simon Kuznets found an inverted-U
pattern between per capita income and inequality, based on a cross-section
of countries: as per capita income rises, inequality first worsens and then
improves. The major driving force was presumed to be structural change that
occurred because of labour shifts from a poor and less productive traditional
sector to a more productive and differentiated modern sector. The hypothe-
sis was supported by a number of studies – including those by Kravis (1960),
Oshima (1962), Adelman and Morris (1971), Paukert (1973), Ahluwalia (1974,
1976), Robinson (1976) and Ram (1988). Yet, with better quality datasets and
testing on individual countries, Kuznets’ inverted-U has been challenged and
seems to have evaporated (Anand and Kanbur 1984; Fields 1989; Oshima
1994; Deininger and Squire 1996). For example, Deininger and Squire (1996)
attempted a comprehensive test of the hypothesis and confirmed that there
was no evidence of an inverted-U curve for individual countries.

Overall, the relationship between growth and poverty is complex to
explain, and is also determined by the level and changes in inequality. Pro-
poor growth is concerned with the interrelation between the three elements of
growth, poverty and inequality. While there remains no consensus on how to
define or measure pro-poor growth, the issue has attracted a fair amount of
attention within academia as well as among development practitioners. The
pro-poor growth debate has its roots in the pro-distribution arguments by
Chenery and Ahluwalia in the 1970s. Chenery and Ahluwalia’s (1974) model
of ‘redistribution with growth’ could be regarded as the inception of the whole
debate on pro-poor growth, as well as a culmination of the critique of the
trickle-down hypothesis. More recently, pro-poor growth was also implicit in
the term ‘broad-based growth’ used in the 1990 World Development Report.
While the concept was never defined at that time, it subsequently shifted to
become referred to as pro-poor growth during the course of the 1990s.
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This chapter analyses pro-poor growth using the ‘poverty equivalent growth
rate (PEGR)’ proposed by Kakwani and Son (2007), which takes into account
not only the magnitude of growth, but also how much benefit the poor
receive from the growth. It is shown that proportional reduction in poverty is
a monotonically increasing function of the PEGR: the larger the PEGR, the
greater the proportional reduction in poverty will be. Thus maximizing the
PEGR implies a maximum reduction in poverty. This study derives the PEGR
for an entire class of additively decomposable Foster–Greer–Thorbecke (1984)
poverty measures. The impact of globalization on the standard of living
should be evaluated in terms of the PEGR, which, in conjunction with the
actual growth rate, provides a clearer insight into pattern of growth that
encompasses the three elements of growth, poverty and inequality.

Pro-poor growth classification

Pro-poor growth may be referred as growth that benefits the poor and pro-
vides them with opportunities to improve their economic situation, as often
cited by international agencies (UN 2000; OECD 2001). This definition is
vague and provides little guidance as to its measurement or its policy impli-
cations. Lately, a number of studies have attempted to define and measure a
pro-poor growth. These studies include Kakwani and Pernia (2000),
McCulloch et al. (2000), Ravallion and Chen (2003) and Son (2003).4 Each of
these studies has its own merits and limitations. A brief review of the differ-
ent approaches is given below.

General versus strict approach

The World Bank’s definition of pro-poor growth is general and less strict. It
defines growth as pro-poor if it reduces poverty (by however small an
amount) (Ravallion 2004). Under this general definition, the poor may
receive only a small fraction of total benefits of growth, but still the growth
process will be called pro-poor. In this chapter, we characterize this situation
as trickle-down when the poor receive proportionally less benefit from
growth than do the non-poor. Literally, ‘pro-poor’ implies that the poor
should receive relatively more (at least not less than) benefits compared to
the non-poor. The World Bank’s definition is rather too general and will
classify most growth processes as pro-poor.

The other broad definition of pro-poor growth is rather strict and empha-
sizes inequality reduction that occurs with poverty reduction during eco-
nomic growth. Studies – including McCulloch and Baulch (2000), Kakwani
and Pernia (2000) and Son (2003) – all suggest a measure of pro-poor growth
that takes into account improvements in inequality.

While the definition of pro-poor growth used in this chapter is strict, our
approach is further categorized in terms of relative or absolute pro-poor
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growth. The relative concept arises when economic growth benefits the poor
proportionally more than the non-poor. The implication is that, while
growth reduces poverty, it also improves relative inequality. This definition
may be referred to as a relative approach, as it implies a reduction in relative
inequality. Conversely, a measure of pro-poor growth is absolute if the poor
receive the absolute benefits of growth equal to, or greater than, the absolute
benefits received by the non-poor. Under this definition, absolute inequality
would fall during the course of economic growth. In fact, this is the strongest
requirement for achieving pro-poor growth, and may thus be referred to as
‘super pro-poor’.

When growth is negative, poverty in general increases. However, there
may be a situation where a negative growth results in poverty reduction.
This situation can take place only if the effect of inequality reduction on
poverty outweighs the adverse impact of negative growth on poverty. This
growth scenario may be termed as ‘strongly pro-poor’. Another classification
of a growth scenario occurs when negative growth raises poverty. This may
be termed as ‘anti-poor’ even if inequality improves during the course of
growth. In this situation, the proportional reduction in income of the poor
is less than the proportional reduction in income of the non-poor. Taking a
step further from anti-poor, a situation may be called ‘strongly anti-poor’ if
both poverty and inequality become worse during spells of negative growth.

Partial or full approach

The partial approach classifies under what conditions growth can be said to
be pro-poor or anti-poor without specifying a poverty line and a poverty
measure. A measure suggested by Ravallion and Chen (2003) falls into this
classification in the sense that pro-poor growth is measured based on the
first-order stochastic dominance condition. Similarly, a pro-poor growth
measure proposed by Son (2003) can be also categorized as partial because
a growth process is primarily determined to be pro-poor (or not pro-poor)
by the second-order stochastic dominance condition. The greatest advan-
tage of using this partial approach is that it is valid for all poverty lines and
poverty measures. On the other hand, one limitation of the approach is
that if the dominance conditions are not met, then one cannot infer
whether a growth process is pro-poor or not pro-poor. On this ground, the
approach derived from the dominance conditions may be referred to as
‘partial’. Under this partial approach, there are certain circumstances where
it is impossible to draw conclusive results from the pattern of growth.
Another limitation of the partial approach is that it does not provide an
answer as to the degree of pro-poor growth. In other words, the partial
approach does not tell us by how much one growth process is more pro-
poor than another.

The full approach, on the other hand, is always able to provide us with a
conclusive result as to whether or not growth is pro-poor. Studies – including

9780230_201880_03_cha02.qxd  7-3-08  07:32 PM  Page 27



McCulloch and Baulch (2000), Kakwani and Pernia (2000), and Ravallion
and Chen (2003) – are based on the full approach.5 This approach gives the
complete rankings of growth processes because, unlike the partial approach,
a growth process under the full approach is judged from a rate or an index of
pro-poor growth, and not from a curve. To implement this full approach,
though, a poverty line as well as a poverty measure needs to be specified.
This demands an inevitable value judgement in choosing both poverty line
and poverty measures. The PEGR suggested in this chapter can be regarded
as the full approach.

Monotonicity criterion

The monotonicity axiom implies that the magnitude of poverty reduction
should be a monotonically increasing function of the pro-poor growth rate.
As poverty reduction depends on both growth and the distribution of its
benefits among the poor and the non-poor, maximizing growth alone is a
necessary – but not sufficient – condition for poverty reduction. This sug-
gests that there is no monotonic relationship between growth and poverty
reduction. This calls for a measure of pro-poor growth that captures a direct
linkage (or monotonic relation) with poverty reduction, indicating that
poverty reduction takes into account not only growth but also how benefits
of growth are shared by individuals in society. On this account, a pro-poor
growth measure that satisfies the monotonicity axiom provides a necessary
and sufficient condition for the reduction of poverty.

McCulloch and Baulch (2000) propose a measure of pro-poor growth
known as the poverty bias of growth (PBG). The PBG is derived from the neg-
ative of the inequality component obtained from the symmetric poverty
decomposition methodology, suggested by Kakwani (2000).6 The PBG does
not always satisfy the monotonicity criterion. Higher values of the PBG may
not imply a greater reduction in poverty, because poverty also depends on
the growth effect.7 Thus the PBG will only satisfy the monotonicity criterion
if it is assumed that the growth effect is constant (which is highly unlikely).

Ravallion and Chen’s pro-poor growth measure also violates the monoto-
nicity axiom. This occurs because they estimate their pro-poor growth mea-
sure using numerical integration up to the headcount ratio in the initial
period (see the Appendix on page 40). Their measure does not utilize the
poverty rate in the terminal period.8

Kakwani and Pernia (2000) proposed an index to measure the degree of
pro-poor growth. This index is known as the pro-poor growth index (PPGI),
and is the ratio of total poverty reduction to poverty reduction that would
occur if growth were distribution-neutral. A growth process is said to be pro-
poor if the PPGI is greater than 1. The values of the PPGI are defined sepa-
rately for the trickle-down and immiserizing growth scenarios.9 Like the
PBG, the PPGI is merely an index that does not address the monotonicity
axiom.
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While the PPGI captures the distribution of growth benefits among both
the poor and non-poor, the index does not take into account the level of the
growth rate itself. In response to this, we propose another pro-poor growth
measure called a ‘poverty equivalent growth rate’ (PEGR), which takes into
account the limitation underlying the PPGI measure. Moreover, the PEGR
satisfies the monotonicity criterion (its formal derivation is shown later).

Additively decomposable
poverty measures

Poverty can be conceptualized in terms of absolute deprivation suffered by
the population. A person suffers from absolute deprivation if he or she can-
not enjoy the society’s minimum standard of living, to which everyone
should be entitled. In practice, we cannot measure directly the deprivation
suffered by any individual because of non-availability of income or con-
sumption enjoyed by individuals, so we measure this deprivation using the
per capita consumption (or income) of households, which is readily avail-
able from household surveys. Suppose we have a household survey consist-
ing of n sample households, of which the ith household has per capita
consumption of xi. Then the deprivation suffered by the ith sample house-
hold can be measured by the variable Ii, given by:10

Ii � 1 if xi � z
� 0 if xi z

where z is the per capita household poverty line. Suppose wi is the share of
population that is represented by the ith sample household. Then the aver-
age deprivation suffered by the whole society is given by:

H is the percentage of population that suffers the deprivation, because their
income is below the society’s minimum standard of living. H thus measures
the incidence of poverty in the society and is called the ‘headcount ratio’.

The headcount ratio is a crude measure of poverty. It assumes that every-
one whose income is below the poverty line suffers the same degree of depri-
vation, therefore it does not take into account the intensity of deprivation
suffered by the poor. To take this intensity into account, we define the degree
of absolute deprivation suffered by individuals in the ith household as:

if xi � z

� 0 if xi z�

D(x) � �z � xi

z �
�

H � 100 � �
n

i �1
Iiwi

�
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which implies that the deprivation decreases monotonically with consump-
tion (or income). The degree of poverty in the society may be measured by
the average deprivation that is suffered by the society, given by:

(2.1)

which gives estimates of the class of Foster–Greer–Thorbecke (1984) poverty
measures, where � is the inequality aversion parameter. When � � 0, P� gives
the headcount ratio; when � � 1, P� gives the poverty gap ratio; and when
� � 2, P� gives the severity of poverty index. The larger the value of �, the
greater the weight given to the poor who are further below the poverty line.
In this chapter, the pro-poorness of growth is analysed using these three
poverty measures.11

Poverty equivalent growth rate

How does economic growth affect poverty reduction? To answer this ques-
tion, we need to measure the factors that contribute to poverty reduction.
Poverty reduction largely depends on two factors. The first is the magnitude
of the economic growth rate: the larger the growth rate, the greater the
reduction of poverty. Growth is generally accompanied by changes in
inequality; an increase in inequality reduces the impact of growth on
poverty reduction. The PEGR combines these two factors into one index,
which has a monotonic relationship to the magnitude of poverty reduction.

Suppose � is the poverty elasticity with respect to growth, which is defined as
the proportional change in poverty when there is a positive growth rate of 1 per
cent. � can be decomposed into sum of two components, � and �, such that:12

(2.2)

where � is the pure growth effect and � is the inequality effect. � is the pro-
portional change in poverty when the distribution of income does not
change, whereas � is the proportional change in poverty when inequality
changes in the absence of growth. � will always be negative, because when
the growth rate is positive, poverty always reduces and when the growth rate
is negative, poverty always increases, with distribution remaining constant.
� can be either negative or positive, depending on whether change in
inequality accompanying growth reduces or increases poverty. Growth will
obviously be pro-poor if � is negative. Thus the degree of pro-poor growth
can be measured by an index (Kakwani and Pernia 2000)

(2.3)� �
�

�

� � � � �

P� � 100 � �
n

i�1
Ii �z � xi

z �
�

wi
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� will be greater than 1 when � � 0. Thus, growth will be pro-poor if � � 1,
meaning that the poor benefit proportionally more than the non-poor:
growth results in redistribution in favour of the poor. When 0 � � � 1,
growth is not strictly pro-poor (that is, growth results in a redistribution
against the poor) even though it still reduces the incidence of poverty. This
situation may be characterized generally as ‘trickle-down’ growth. If � � 0,
then positive economic growth in fact leads to an increase in poverty. This
situation may be characterized as ‘immiserizing’ growth (Bhagwati 1988).

The index � measures how the benefits of growth are distributed across
the population. Suppose g is the growth rate and P� is a poverty measure, the
proportional change in poverty may be written as:

(2.4)

which implies that there are two factors that determine a country’s per-
formance in poverty reduction. First is the growth rate g, which affects the
mean income of society; and the second factor relates to the distribution
of the benefits of economic growth, which is measured by the pro-poor
index �.

To determine f ( g,�), we introduce the idea of poverty-equivalent growth
rate g*, which is defined as the growth rate that will result in the same level
of proportional poverty reduction as the present growth rate with no change
in income inequality; that is, when everyone receives the same proportional
benefits of growth.13 It is obvious that g* will be given by:

f ( g*, 1) � f ( g, �) (2.5)

Note that � � 1 when everyone receives the same proportional benefits.
From Equation (2.4), we write:

� g� (2.6)

Which, when � � 1 and � � �, gives:

f ( g*,1)� �g* (2.7)

which, in view of Equations (2.3), (2.6) and (2.7), immediately gives the
PEGR as:

g* � g� (2.8)

which can also be written as:

g* � g � (��1)g (2.9)

�log(P�) � f (g,�)

�log(P)� � f (g,�)
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The PEGR measured by g* is the effective growth rate for poverty reduction.
Substituting Equation (2.8) into Equation (2.6) gives:

(2.10)

Since � is always negative, the proportional reduction in poverty will be an
increasing function of g*: the larger is g*, the greater will be the proportional
reduction in poverty. Thus, maximizing g* will be the equivalent of maxi-
mizing the total proportional reduction in poverty. This suggests that a
country’s performance should be judged on the basis of the poverty equiva-
lent growth rate and not by growth rate alone.

The second term in the right-hand side of (2.9) gives a gain (loss) in
growth rate when growth is pro-poor (anti-poor). To make our message
clearer, suppose a country’s total poverty elasticity is two-thirds of the
growth elasticity of poverty, in which case � � 2/3. Then from Equation
(2.9), we note that the country’s actual growth rate of 9 per cent is equal to
the poverty equivalent growth rate of only 6 per cent. Thus the effective
growth rate for poverty reduction is 3 per cent lower than the actual growth
rate, because the country is not following pro-poor policies. On the other
hand, if the total poverty elasticity is supposedly 20 per cent higher than the
growth elasticity of poverty, in which case � � 1.2, then the country’s actual
growth rate of 9 per cent will be equal to the poverty equivalent growth rate
of 10.8 per cent. Thus there will be a gain in growth rate of 1.8 per cent
points because growth is pro-poor.

Equation (2.9) implies that growth is pro-poor (anti-poor) if g* is greater
(less) than g. If g* lies between 0 and g, the growth is accompanied by increas-
ing inequality but still reduces poverty. This situation may be characterized
as a trickle-down process when the poor receive proportionally less benefits
from it than do the non-poor. However, it is possible that positive growth
increases poverty, in which case g* is negative. This can happen when
inequality increases so much that the beneficial impact of growth is more
than offset by the adverse impact of rising inequality. This is Bhagwati’s
(1988) ‘immiserizing growth’. He outlines a scenario where the more afflu-
ent farmers adopt new seeds and raise grain production, resulting in lower
prices. By contrast, the marginal farmers who cannot adopt the new tech-
nology find their stagnant output yielding even less income. Thus the green
revolution may immiserize the poor. This situation may be rare, however,
because in the long run the marginal farmers may also catch up with the
new techniques. The more common situation is where the poor farmers also
benefit from economic growth but to a much lesser extent than the
better-off ones.

During the recession period, when g � 0, poverty generally increases but if
inequality reduces so much that poverty decreases, in which case g* � 0,
then we call the recession strongly pro-poor. The recession will be pro-poor

�log(P�) � �g*
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if g � g* � 0, in which case, poverty increases but the poor are hurt propor-
tionally less than the non-poor. The recession will be anti-poor if g* � g � 0,
in which case poverty increases and the poor are hurt proportionally more
than the non-poor.

How to calculate the poverty
equivalent growth rate

This section presents a methodology to estimate the PEGR by utilizing unit
record data available for any two periods. Any poverty measure P can char-
acterized fully by the poverty line z, mean income � and the Lorenz curve
L(p), where p varies from 0 to 1:

P � P (z, �, L( p))

Since households differ in size, age composition and other characteristics, it
is expected that they will have different needs. We assume that the house-
hold consumption (or income) that is the basis for computing � and L(p) has
been adjusted for different household needs. Furthermore, if we are compar-
ing poverty estimates over time, the mean consumption (or income) must
also be adjusted for price changes. Thus, growth rates should be computed
using the real consumption (or income).

We propose that the estimates of PEGR must satisfy the following intu-
itively natural axioms.

Axiom 1: The magnitude of poverty reduction must be monotonically
an increasing function of the PEGR.

This is an essential axiom, because maximization of PEGR must imply the
maximum reduction in poverty. This is possible only if there is a monotonic
relationship between the magnitude of poverty reduction and the PEGR.

Suppose that g*ij is the PEGR when going from the base year i to the termi-
nal year j, and similarly, g*ij is the PEGR when going from the terminal year j
to the base year i. There should be symmetry between base and terminal
years. This suggests the following axiom.

Axiom 2: g*ij � �g*ij for all i and j.
This implies that if PEGR is 5 per cent when going from year i to year j,

then intuitively PEGR must be �5 per cent when going from year j to year i.
Suppose the income distributions in the base year i and terminal year j

have mean incomes �i and �j with the Lorenz curves Li(p) and Lj(p), respec-
tively. The total poverty elasticity in Equation (2.1) between years i and j can
be estimated as:

(2.11)�̂ij � (Ln [P (z, �j, Lj(p)] � Ln[P (z, �i, Li(p)]) / ĝ ij
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where given by:

is an estimate of the growth rate of mean income. It can easily be seen that
, which is an intuitive result because the total poverty elasticity must

not change whether we estimate it by observing a change from i to j, or from
j to i.

The estimate of PEGR is given by:

(2.12)

where is an estimate of the pure growth elasticity of poverty, which
should satisfy Equation (2.2):

(2.13)

where is an estimate of the inequality effect of poverty reduction when
going from year i to year j. Kakwani’s (2000) poverty decomposition method-
ology can then be used to estimate and by the following formulae:

(2.14)

and

(2.15)

which will always satisfy Equation (2.13).14 This methodology can be used
to estimate the PEGR for the entire class of poverty measures given in
Equation (2.1).

The proportional reduction in poverty from year i to year j (as shown in
Equation (2.11)) is equal to , which is equal to . Since in Equation

(2.14) is always negative (unless �1��2), the magniude of poverty reduction
will be monotonically an increasing function of ; the larger is , theĝ *

ij
ĝ *

ij

�̂ij�̂ij ĝ *
ij

�̂
ij

ĝ
ij

� ln �P(z, �j, Li(p)�� 

�̂
ij �

1
2�ln �P(z, �i, Lj(p)� � ln �P(z, �i, Li( p)� � ln �P(z, �j, Lj(p)�

� ln ��(z, �i, Lj(p)��

�̂ij �
1
2�ln �P(z, �j,Li(p)� � ln �P(z, �i, Li(p)� � ln ��(z, �j, Lj(p)�

�̂ij�̂ij
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ĝ
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greater the proportional reduction in poverty between the years from i to j.
Thus Axiom 1 will be always satisfied by the proposed estimator of PEGR.15

Further, from Equation (2.14), it can be seen that �̂ij � �̂ji for all i and j, which
on substituting in Equation (2.12) gives and � � for all i and j.
Thus, Axiom 2 is always satisfied.

Data sources and concepts used

The data for Korea comes from the country’s household survey, called the
Family Income and Expenditure Survey and is conducted every year by the
National Statistical Office in Korea. These household surveys are unit-
recorded data; those used for this study cover the period 1990 to 1999. They
include income and consumption components for more than 20,000 house-
holds in urban areas. We utilized the minimum cost-of-living basket devel-
oped in 1994 by the Korean Institute for Health and Social Affairs (KIHASA)
as the poverty line. We modify this poverty line by taking into account dif-
ferent costs-of-living between Seoul and other cities. The poverty line has
been updated for other years by using the separate consumer price indices
for Seoul and other cities.

It must be emphasized that we have used a Korea-specific poverty line,
which measures the minimum acceptable standard of living in Korea.
Therefore, the incidence of poverty computed here cannot be compared
with the incidence of poverty in other countries. Our main objective here is
to analyse changes in poverty and how it has been affected by the economic
growth in Korea.

The data source for Thailand comes from the socio-economic surveys
(SES) covering the period 1988 to 1998. These SES data are unit-record
household surveys conducted every two years by the National Statistical
Office in Thailand. The surveys are nationwide and cover all private, non-
institutional households residing permanently in municipalities and
villages. However, it excludes the parts of the population living transiently
in hotels or rooming houses, boarding schools, military barracks, temples,
hospitals, prisons and other such institutions. The SES contains, on average,
information on more than 17,000 households between 1988 and 1998.

In estimating poverty, this study uses the official poverty line developed
for Thailand, which takes into account spatial price indices as well as indi-
vidual needs that differ depending on household size and its composition.

For Vietnam, the Vietnamese Living Standard Surveys (VLSS) are utilized,
covering the period 1992/3–1997/8. While the 1992/3 VLSS included 4,800
households, 5,999 households were interviewed for the 1997/8 VLSS. These
comprise living standard measurement surveys, which provide information
on total expenditure of each household included in the survey. The poverty
lines used for this study are 1,160.842 and 1,793.903 thousand dong per

ĝ *
jiĝ *

ij�̂ij � �̂ji
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capita (16,000 dong equates to c.US$1) per annum in 1992/3 and 1997/8,
respectively.

We use per capita welfare consumption expenditure as a welfare mea-
sure in estimating poverty in Korea, Thailand and Vietnam. Per capita wel-
fare consumption expenditure is expressed as the ratio of per capita total
consumption expenditure to the per capita poverty line (expressed in
percentages).

Empirical illustration: the Asian experience

As shown in Table 2.1, the poverty equivalent growth rates overall are higher
than the actual growth rates in Korea during the 1990s. This is particularly
so before the crisis. For example, the headcount ratio in Korea decreased
from 39.6 per cent in 1990 to 8.6 per cent in 1997 (Kakwani and Son 2002).
This rapid reduction in poverty during the 1990–7 period was achieved
through two factors. One was a high economic growth rate of about 7–8 per
cent per annum that prevailed in the economy; the other was a steady decline
in inequality,16 which facilitated a rapid reduction in poverty in addition to
the positive growth rates. The largest reduction in poverty occured in 1996–7
when the PEGR was 9 per cent, whereas the annual growth rate was actually
only 1.8 per cent in the same period. What does this imply? It suggests that,
before the crisis, the poor benefited proportionally much more than the
non-poor, as was reflected in a dramatic reduction in poverty.

After the onset of the financial crisis, actual growth rates became higher
than the PEGRs between 1997 and 1999. This indicates that the crisis had a
more adverse impact on the poor than on the non-poor. This result is to be
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Table 2.1 Poverty equivalent growth rates for Korea

Years Actual growth rate Poverty equivalent growth rate

Percentage Poverty gap Severity of
of poor ratio poverty

1990–1 9.6 10.7 10.4 10.0
1991–2 4.0 4.1 3.7 3.6
1992–3 4.8 5.8 6.6 6.8
1993–4 7.3 7.2 7.3 7.5
1994–5 8.2 9.7 9.5 8.9
1995–6 5.8 5.1 5.0 4.6
1996–7 1.8 9.0 8.3 9.6
1997–8 �7.6 �9.0 �10.0 �10.9
1998–9 9.8 9.6 10.5 11.5

9780230_201880_03_cha02.qxd  7-3-08  07:32 PM  Page 36



Nanak Kakwani and Hyun H. Son 37

expected, as poor people are more vulnerable to such unexpected economic
shocks. This, in turn, calls for a permanent system of social safety nets,
which can protect vulnerable groups of people in society from economic
downturns.

Note that there was a sign of recovery in the economy in 1998–9; the head-
count ratio declined from 19 per cent in 1998 to 13.4 per cent in 1999
(Kakwani 2000). Despite this positive sign, our result suggests that the growth
process is not classifiable as pro-poor. The benefits generated from the positive
growth during 1998–9 did flow proportionally more to the non-poor than to
the poor. More interestingly, our result points out that, compared to the non-
poor, the poor overall benefited less from the recovery process; among poor
people, the ultra-poor received proportionally more benefits than not-so-poor
ones (which is indicated by the higher values of PEGR for the severity of
poverty). This could have happened because of the Korean government’s
prompt response to the crisis through social welfare programmes. In response
to the financial crisis, the government introduced many of these social welfare
programmes, including public works programmes and temporary livelihood
protection. Public works programmes were particularly effective in helping
the ultra-poor, who were largely unemployed and laid-off within the labour
market during the economic downturn. Similarly, temporary livelihood pro-
tection (which was implemented based on an income means test) was also
more helpful to the ultra-poor.

What has been Thailand’s growth experience in the 1990s? During
1988–92, growth was not classified as pro-poor. In spite of more than an 8
per cent annual rate of economic growth for that period, the poverty reduc-
tion was small during the period. This occurred because the growth process
benefited the non-poor proportionally more than the poor. Furthermore, the
proportional benefit flowing to the ultra-poor in 1990–2 was even less than
that flowing to the poor: as can be seen from Table 2.2, the magnitude of

Table 2.2 Poverty equivalent growth rates for Thailand

Years Actual growth rate Poverty equivalent growth rate

Headcount Poverty gap Severity of
ratio ratio poverty

1988–90 9.06 5.5 5.9 6.1
1990–2 7.49 4.3 3.4 3.0
1992–4 7.65 8.8 8.7 8.8
1994–6 5.75 7.4 7.2 7.2
1996–8 �1.00 �2.7 �2.5 �2.5
1998–2000 �0.85 �2.3 �3.8 �4.4
1988–2000 4.68 3.6 3.3 3.1
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PEGRs gets smaller as the poverty measure becomes more sensitive to the
well-being of poorer individuals.

The trend was reversed during 1992–6, when the PEGRs were higher than
the actual growth rates. Thus growth is found to be pro-poor between 1992
and 1996. The large amount of poverty reduction that happened during that
period stemmed from the positive effects of both high growth rates and the
decline in inequality.17

During 1996–2000, the Thai economy was influenced by the financial cri-
sis. As expected, its economic and social impacts were extremely detrimen-
tal: while the growth in per capita welfare declined at an annual rate of
almost 1 per cent, poverty increased sharply from 11.4 per cent in 1996 to
16.2 per cent in 2000 (Son 2003). As shown in Table 2.2, the adverse impacts
of the crisis were prevalent throughout the period and were deepened
among the ultra-poor in 1998–2000. Unlike Korea, there were no prompt
responses to the crisis from the Thai government to protect the ultra-poor
and the vulnerable from the economic shock.

Although the Thai government has provided little by way of programmes
constituting social safety nets, the financial crisis has clearly enabled the
government to learn how existing social systems function under duress. The
crisis has revealed that considerable effort needs to be directed to the setting
up, or further development, of social safety nets in the country. This is espe-
cially so because traditional family systems of support – though resilient dur-
ing the early part of the crisis – are likely to weaken over time, given
continuous socio-economic change and urbanization, and the further
demands placed on them. Household coping mechanisms and the informal
safety nets provided through traditional family systems have their limita-
tions during such a crisis.

Table 2.3 presents the empirical results for Vietnam. The table shows that
during the 1992–7 period, the PEGRs were consistently higher than the
annual growth rates of per capita expenditure (5.02 per cent for Vietnam as
a whole). This indicates that the growth process in the country was pro-
poor in a way that benefited the poor proportionally more than the non-
poor. The PEGR for the severity of poverty index is greater than those for
the poverty gap ratio and the incidence of poverty. This implies that dur-
ing 1992–7, growth in Vietnam had a more beneficial impact on the ultra-
poor. Similarly, both urban and rural sectors have experienced pro-poor
growth. This occurred because not only did both sectors enjoy high growth
rates, but both also showed a decline in inequality, as estimated by the Gini
index of per capita expenditure. The Gini index for urban areas fell from
35.07 per cent in 1992/3 to 34.17 per cent in 1997/8, whereas for rural
areas it declined to 26.42 per cent in 1997/8 from 28.86 per cent in 1992/3
(Son 2003).

Vietnam has emerged as one of the fastest-growing economies in Asia
since the mid-1980s. More importantly, our results have shown that its
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Table 2.3 Poverty equivalent growth rates for Vietnam, 1992/3–1997/8

Total Urban Rural

Actual growth rate 5.02 5.28 4.04
Poverty equivalent growth rates for

Headcount ratio 5.08 6.28 4.61
Poverty gap ratio 5.33 6.46 5.04
Severity of poverty 5.43 6.59 5.19

growth process during 1992/3–1997/8 was pro-poor, thus benefiting the
poor proportionally more than the non-poor. This has been attributed to a
series of reforms, known as Doi Moi (Renovation), which were launched in the
latter part of the 1980s. Reforms began primarily in the agricultural sector
which, at the time, accounted for close to 40 per cent of gross domestic prod-
uct (GDP) and 70 per cent of total employment. The country’s reform effort
focused initially on the dismantling of collective farms, the redistribution of
land to peasant households through long-term leases, and an abolition of
price controls on goods and services. It then eliminated production and con-
sumption subsidies, and streamlined the public sector (Dollar and Litvack
1998; Weinns 1998). Furthermore, the reform effort included the stabiliza-
tion of inflation and the liberalization of foreign trade and investment
(Dollar 2002). This series of reforms paved the way for the country’s spectac-
ular growth in the 1990s, which in turn contributed to a remarkable poverty
reduction.

Concluding remarks

This chapter has proposed a measure of pro-poor growth denominated
‘poverty equivalent growth rate’, which can be calculated for any poverty
measures. This measure takes into account not only the magnitude of
growth, but also how the benefits of growth are distributed to the poor and
the non-poor. It has been argued in the chapter that this new measure satis-
fies the monotonicity axiom, which sets out a condition that the propor-
tional reduction in poverty is a monotonically increasing function of the
poverty equivalent growth rate. As the poverty equivalent growth rate meets
the monotonicity criterion, it can be said that in order to achieve a rapid
reduction in poverty, the poverty equivalent growth rate should be maxi-
mized rather than the actual growth rate.

The methodology developed in this chapter has been applied to a few
Asian countries, including Korea, Thailand, and Vietnam. By and large,
while Korea and Vietnam have experienced a pro-poor growth pattern in the
1990s, Thailand has on the whole not been pro-poor. Two other important
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policy implications emerge from the empirical analysis. First, the financial
crisis experienced by both Korea and Thailand at the end of the 1990s has
revealed that considerable effort needs to be directed to the setting up, or
further development, of social safety nets in these countries. Although the
Korean government’s response to the crisis included the prompt expansion
of various social welfare programmes, the crisis demonstrated a call for
social safety nets to be enacted on a permanent basis. During the crisis it
was realized that household coping mechanisms and traditional family sys-
tems of support cannot insulate people from such substantial economic
shocks. Second, as the Vietnam experience shows, a ‘growth with redistrib-
ution’ strategy has played a significant part in achieving impressive growth
and poverty outcomes. Redistribution policies, such as land reforms, may be
necessary to set up the economic and political conditions necessary to
ensure that subsequent economic growth is not highly unequalizing
(Adelman 1975). This has also proved to be the case for some countries –
including Korea and Taiwan – in the early stages of economic development.

The main message of this chapter has been that broad policies such as
‘growth is good for the poor’ or ‘globalization will generate material progress
for all’ are very deceptive, because individual country-specific experiences
can differ widely. This chapter has provided methodologies to analyse the
pro-poorness of economic growth in individual countries. Future research
should focus on determining why growth is pro-poor in some countries and
not in others, or pro-poor in one period and not in another.
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Appendix

In this Appendix, we demonstrate theoretically as well as empirically, with the help of
a hypothetical example, that Ravallion and Chen’s (2003) estimate of pro-poor growth
will violate their basic Axiom 1:

Axiom 1: The measure should be consistent with the direction of change in poverty,
in that a positive (negative) rate of pro-poor growth implies a reduction (increase) in
poverty.

The violation of this axiom will imply that the magnitude of poverty reduction will
not necessarily be a decreasing function of pro-poor growth. Thus our Axiom 1 is vio-
lated by their measure.

The estimate of Ravallion and Chen’s (2003) is given by:

RCt � (2.A1)

where Ht�1 is the head-count ratio in period t�1. The motivation of this index comes
from their equation:

(2.A2)

where W is the Watts measure of poverty.
In order to satisfy Axiom 1, RCt � 0 (� 0) should always imply �Wt �0 (� 0), where

which will not always hold, because Equation (2.A2) does not imply Equation (2.A3)
given by:

(2.A3)

Thus Ravallion and Chen’s (2003) estimate of the pro-poor index will violate Axiom 1,
which implies that the magnitude of poverty reduction will not necessarily be a
decreasing function of the pro-poor index.

�Wt � � �
Ht �1

0

�ln (x( p))dp

� �
Ht �1

0

ln (z 	xt�1( p))dp�Wt � �
Ht

0

ln (z 	xt(p))dp

dW � � �
H

0

d ln (x(p))dp

�
Ht �1

0

�ln (xt�1(p))dp

Ht�1
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Notes

1 Growth spells refer to the periods of time spanning two successive household sur-
veys for a given country. In our dataset, there are seven growth periods for each
country, covering the time between 1981 and 2001 (1981–3, 1983–6, 1986–9,
1989–92, 1992–5, 1995–8, 1998–2001). The total number of growth periods for
eighty countries should be 280, but for some countries, income distribution data
were not available for all the seven periods. Therefore, we could have only 237
growth periods in total for eighty countries.

2 There is no one-to-one relationship between growth and poverty reduction.
A recent study by Son (2007) shows that, in many Asian countries, positive growth
has led to an increase in poverty, and negative growth has led to a reduction in
poverty. In urban China, for example, a growth rate of 5.07 per cent in per capita
income between 1996 and 1999 led to an increase in poverty as measured by all
three poverty measures – namely, headcount ratio, poverty gap and severity of
poverty. Similarly in the Philippines, positive growth increased poverty in the
period 1987 to 1990. There are also examples of negative growth rates resulting in
reduction in poverty – for example, Indonesia (1996–9), Malaysia (1984–7),
Pakistan (1993–6) and Thailand (1996–9).

3 Other studies include Bruno et al. (1998), World Bank (2000), White and Anderson
(2001), and Christiaensen et al. (2002).

4 This chapter provides a review of various approaches for defining and measuring
pro-poor growth.

5 The pro-poor growth measure suggested by Ravallion and Chen (2003) is based on
both partial and full approaches: it first derives the growth incidence curve (partial
approach) and, at the second stage, the pro-poor growth rate as the area under the
growth incidence curve (full approach).

6 To evaluate whether growth is pro-poor (or anti-poor), the PBG measures the
extent to which the observed pattern of growth deviates from a distributionally
neutral benchmark. McCulloch and Baulch capture the measure of pro-poor
growth by comparing the actual distribution of income with the one that would
have occurred under the distribution-neutral scenario. In this respect, their mea-
sure reflects a relative approach to defining pro-poor growth.

7 Growth effect measures the change in poverty caused by a change in mean income
when the distribution of income does not change.

8 See the Appendix, which shows that Ravallion and Chen’s pro-poor growth mea-
sure violates monotonicity using a numerical example. Similarly, Klasen (2004) has
pointed out that, as Ravallion and Chen’s measure deals with the growth rates of
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quantiles of income distribution, individuals in the initial period may be excluded
from the terminal period or vice versa in the process of calculating the pro-poor
growth rate suggested by Ravallion and Chen.

9 PPGI lies between zero and one in the case of trickle-down, whereas the index is
negative for immiserizing growth scenarios. Immiserizing growth refers to a situ-
ation where positive growth increases poverty (Bhagwati 1988).

10 A person suffers deprivation when his or her consumption is less than the poverty
line, in which case Ii takes the value 1, and if their income is greater than the
poverty line, they do not suffer any deprivation, in which case Ii takes value 0. If
a household is identified as suffering deprivation, then all its members are also
assumed to be suffering deprivation.

11 The methodology presented here is general and can be applied to all poverty mea-
sures, including non-additively-decomposable poverty measures such as that of
Sen (1976) and Kakwani (1980a, 1980b).

12 See Kakwani et al. (2004).
13 For a more detailed discussion of the poverty equivalent growth rate, see Kakwani

and Son (2007b). This paper also develops an idea of absolute poverty equivalent
growth rate.

14 Kakwani (2000) justifies this decomposition using an axiomatic approach. Kraay
(2004) estimates the growth and inequality effects using Datt and Ravallion’s
(1992) poverty decomposition, consisting of three components – namely, growth
component, inequality component and a residual term. Kakwani calls this decom-
position the discrete-time analog of Equation (2.2). Equation (2.2) consists of only
growth and inequality components. So estimating Equation (2.2) using a discrete-
time analog with three components will give inconsistent estimates of growth
and inequality components.

15 Our estimator of PEGR satisfies the monotonicity requirement, but in the
Appendix we show that the pro-poor growth rate proposed by Ravallion and
Chen (2003) violates the monotonicity axiom.

16 The Gini index declined steadily from 29 per cent in 1990 to 27.9 per cent in 1997.
17 The Gini index declined from 41 per cent and 39.2 per cent in 1992 and 1996,

respectively (Kakwani and Son 2002).
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Introduction

Trade liberalization is good for growth, and growth is good for the poor. This
argument is simple but powerful. It has served as the departure point for a
discussion of the link between trade and poverty among economists and
policy-makers, regardless of whether and to what extent they buy this argu-
ment. Krueger (1998) considers the inefficiencies that import substitution
strategy creates, and argues that trade liberalization undertaken at a period
of low or negative growth rates can normally lead to a period of higher
growth. Bhagwati and Srinivasan (2002) emphasize the empirical evidence
of China and India. That is, these two giant economies achieved faster
growth and poverty reduction through greater integration into the world
economy. Dollar and Kraay (2002, 2004) use cross-country regression to sup-
port this argument.

However, there are also many researchers who have strong reservations
about this argument, for at least two reasons. The first is methodological.
Rodríguez and Rodrik (2001), for example, severely criticized earlier studies
supporting this argument because either the measurement or the method
was flawed. Ravallion (2001) points out that working with aggregate num-
bers can be misleading.

The second reason is the possibility of an adverse impact of trade liberal-
ization on the poor. As pointed out by Winters (2002), there are a number of
reasons why the poor may be affected adversely by trade liberalization.
Important links include the change in prices of goods and services that poor
households transact in relatively large amounts. Trade liberalization and
poverty are also connected though government revenue and vulnerability of
the economy to negative external shocks. Winters et al. (2004) provide an

9780230_201880_04_cha03.qxd  7-3-08  07:35 PM  Page 47



extensive survey of the relationship between trade liberalization and
poverty. While they find no simple connection, the empirical evidence
broadly supports the notion that trade liberalization alleviates poverty in the
long run and on an average basis. Yet trade liberalization almost always cre-
ates winners and losers, and the losers may well include poor people.

Trade liberalization would be difficult to justify from the standpoint of
poverty reduction if it affected this group adversely. This point is particularly
important in a country where a substantial portion of the population lives
below or close to the poverty line. Aggregate growth alone is not enough to
justify trade liberalization policies, particularly if poverty might worsen.
Governments may not want to forgo liberalization, but must choose care-
fully the right mixture of policies, and be ready to implement mitigating
policies when necessary.

Some argue that it is indeed possible to do so. Using a computable general
equilibrium (CGE) model with a detailed panel of households, Harrison et al.
(2003) argue that trade liberalization in Turkey can be designed to ensure
that the poor will not lose by using direct compensation to the losers, or by
using limited policy reform. Their research is an improvement on previous
work with very limited treatment of heterogeneity among households.
However, making side payments for particular segments of households is not
straightforward. As Harrison et al. (2003) noted, limited policy reform may
induce rent-seeking.

In this study we consider geographical targeting as a way of directing pro-
gressively more resources to areas that are affected least favourably by trade
liberalization. Geographical targeting has several advantages. It is easy to
understand and straightforward to implement. The distortion caused by geo-
graphic targeting is usually considered to be small, because the cost of
changing locations, especially for the poor, is often prohibitively high.
Further, many countries already have some programmes targeted at poor
areas. We only need to modify the set of areas to make a programme more
efficient for poverty reduction, instead of implementing a new programme.
Hence, given the pre-existence of such a programme, the political cost would
also be relatively small.

Of course, the formulation of an effective policy of geographic targeting
requires the knowledge of the changes in spatial distribution of the poor
after market liberalization. Economic research has provided only limited
guidance in this area, because socio-economic survey data with the high
temporal and spatial resolution needed for poverty monitoring are usually
unavailable. While policy-makers need information on the detailed inci-
dence of trade liberalization, prior studies on these impacts were able to pro-
vide estimates only for a few representative household categories, very
limited spatial decomposition or none at all.

To overcome the limitations of previous studies and elucidate more
detailed incidence, we synthesize microsimulation, economy-wide CGE
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modelling, and small-area estimation in an application to Vietnam’s World
Trade Organization (WTO) accession. This new generation of analytical tools
reveals the incidence of trade liberalization at an unprecedented level of
microeconomic and spatial detail. The basic idea is straightforward:
economy-wide CGE modelling allows us to find the impacts of trade liberal-
ization on aggregate sectors, which in turn is translated by microsimulation
into the impacts for households and individuals in the survey. We then use
small-area estimation to find the impacts for small geographical areas.

We present our results in the form of maps, which help policy-makers to
visualize the spatial impact of trade liberalization on the poor, facilitating
the design and implementation of geographically-targeted assistance. The
approach set out in this paper is readily applicable to other countries and can
help to enlarge the scope of the benefits of trade liberalization across a wider
variety of countries and populations. Our study sheds new light on the geo-
graphical properties of poverty. It also helps to resolve the conflicts between
‘Finance Ministry’ and ‘Civil Society’ orientations, as described by Kanbur
(2001), by offering a solution in which all the relevant parties, including the
poor, can enjoy the benefits of trade liberalization.

Trade liberalization and
poverty in Vietnam

Since the introduction of Doi Moi (Renovation) in 1986 and further market-
orientated reforms in 1989, most of the elements of Vietnam’s centrally-
planned trade regime had been removed by the early 1990s. These reform
policies were extremely successful and resulted in very high growth rates of
both output and exports. The reform continued generally through the late
1990s, and tariff measures associated with membership in the ASEAN Free
Trade Area (AFTA) were implemented. Since then, the bilateral trade agree-
ment between Vietnam and the USA in 2000 has given additional momen-
tum to the reform process.

As standard economic theory would predict, trade liberalization has gen-
erally been beneficial to the overall Vietnamese economy and to its trading
partners. Fukase and Martin (2000) estimate that aggregate Vietnamese wel-
fare gains from the USA granting most-favoured-nation status would be
about US$118 million annually, or about 1 per cent higher average real
income per capita. Using a multisector CGE model, Heng and Gayathri
(2004) predict that participation in the ASEAN–China Free Trade and the
ASEAN–Japan Free Trade agreements will bring about positive and signifi-
cant welfare gains to Vietnam. The CGE simulation of various trade liberal-
ization policies by Fukase and Martin (2001) also suggests that a higher level
of welfare can be achieved from more comprehensive liberalization. It is
beyond dispute that market-orientated reforms have contributed to poverty
reduction in Vietnam. Jenkins (2004) argues that improved employment
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brought about by the growth of exports is one potential way in which
globalization has had a positive impact on poverty.

As part of its accession agreement, Vietnam has made substantial commit-
ments to trade policy reforms. These include lowered import tariffs, reduced
coverage of tariff rate quotas, removal of export subsidies and non-tariff bar-
riers, the opening of some service sectors, compliance with the agreements
of trade-related investment measures (TRIMs) and trade-related intellectual
property rights (TRIPs). Further, the state-owned enterprises also need to be
reformed.1 Anderson (1999) argues that after the successful accession to the
WTO, and given that some appropriate measures are taken, a number of
broad-brush effects can be anticipated, including economic growth, expan-
sion of agriculture and export-orientated light manufacturing, enhanced
food security, more equitable income distribution, and increased govern-
ment revenue.

However, the higher economic growth induced by further liberalization
does not automatically imply reductions in poverty or inequality. Jensen and
Tarp (2005), for example, predict that poverty will rise following a revenue-
neutral lowering of trade taxes. Niimi et al. (2004) show that employment in
the garment and textiles industries was affected adversely in the 1990s by
trade policies. Liu (2001) analyses poverty and inequality in Vietnam by
using the Vietnam Living Standards Surveys (VLSS) for 1992–3 and 1997–8.
While Vietnam achieved a very rapid poverty reduction before the US bilat-
eral trade agreement or WTO accessions, rural areas have lagged behind
urban areas and inequality has increased slightly overall. Decomposition of
inequality measures shows that urban–rural and regional differences have
been the major source of rising national inequality over time.

Indeed, not everyone in Vietnam has benefited from the broad improve-
ment in living standards, as indicated by results such as Litchfield and
Justino (2004). Using the VLSS datasets, their regression model of the change
in consumption suggests that there are large differences in household per-
formance in different regions. Glewwe et al. (2002) also reported similar find-
ings using the VLSS datasets.

One of the factors that had a significant effect on the probability of escap-
ing poverty during the 1990s was location. Urban households, as well as
households in the Red River Delta and the South-east, had a higher proba-
bility of escaping poverty.

Tarp et al. (2002) appraise the consequences of Vietnam’s shifting
import and export patterns, and argue that trade and other reforms will
not realize their full potential for all Vietnamese households in the
absence of deliberately corrective fiscal measures. Further, Le and Winters
(2001) argue that there is an imbalance between aid that promotes eco-
nomic growth and aid that directly targets the poor. They also argue that
aid is not regionally directed in a manner conducive to poverty allevia-
tion, and is urban-biased.
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The above observations motivate us to examine the spatial dimension of
trade policy incidence and its implications for poverty. Changes in the spa-
tial distribution of poverty have some practical importance as well, because
such changes alter the efficient geographical targeting scheme. However,
previous studies gave little guidance about how to shift resources in response
to a changing macroeconomic environment. In this study, we show which
part of the country is least likely to benefit from trade liberalization. In addi-
tion to contributing Vietnamese evidence to the more general debate on
globalization and poverty, these results provide guidance for those policy-
makers who want to formulate geographical targeting policies for poverty
reduction.

Data and measurement

We combine four different datasets in this study. First, the information
required is a socio-economic dataset. We use the VLSS 1997–8 dataset, which
contains a wide array of microeconomic data, such as information on hous-
ing, employment, household enterprises, income and asset holdings. The
survey was conducted by Vietnam’s General Statistical Office (GSO). The
United Nations Development Programme (UNDP) and the Swedish
International Development Cooperation Agency (Sida) provided financial
assistance, whereas the World Bank provided technical assistance. The sam-
ple of VLSS 1997–8 is nationally representative and stratified into two
groups, representing urban and rural areas. The number of households in the
sample is 4,270 in rural areas and 1,730 in urban areas (World Bank, 2001).

Second, we used the 1999 Population and Housing Census. The census was
carried out by the GSO, with financial and technical support from the
United Nations Population Fund and UNDP. The census dataset contains
individual-level information such as age, sex, education and occupation as
well as household-level information such as housing characteristics and
asset holdings. It also contains the employment status of each individual.
We used a 33 per cent sample of the census, which contains records for every
third household, organized by an administrative unit. The sample selection
was made by GSO. The sample includes 5,553,811 households and
25,447,457 individuals.

Third, we use a compilation of geographical variables. These include ele-
vation, precipitation, soil quality, sunshine duration and access to cities.
Some of the variables are based on remotely sensed data, while others are
mean values from community-level data. The geographical variables can be
merged into the census and the survey via the administrative codes.

Finally, we use the 2000 Social Accounting Matrix (SAM) for Vietnam as a
core building block of the CGE model, representing 97 production activities
and commodities, 13 factors of production (labour and capital), 5 household
types, and 94 international trading partners. The aggregated version of SAM
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includes aggregate wage incomes for 8 labour segments defined by
male/female, skilled/unskilled and urban/rural. It also includes the non-
wage household incomes for urban and rural areas.

Let us now briefly discuss the measurement of poverty. In the standard
analysis of socio-economic survey data such as the VLSS, poor people are
defined as those living in households whose per capita consumption is
below the poverty line. Consumption has some advantages over other
income measures and proxies. First, it is a money-metric measure and easy
to interpret. Second, it does not vary in the short run, unlike income.
Despite these advantages of consumption, however, we use the per capita
income measure for the household. This is because we need to aggregate
the information in the VLSS dataset in a way that is consistent with the
SAM, and to allow the individuals in the microsimulation to switch their
employment status. We shall come back to the details of this point in the
next section.

To calculate the income measures, we first identified the employment sta-
tus of all the individuals in the potential labour force. We regarded individ-
uals aged between 15 and 64 who are not students or invalid as being part of
the potential labour force. We then classified those in the potential labour
force into the following three categories: (i) wage earners; (ii) self-employed;
and (iii) not working. Wage earners are those who earn any wage income and
do not engage in the household enterprise. Self-employed people are those
who engage in at least one of their household enterprises. All the other peo-
ple are defined as not working. Employment status data is available in both
the census and survey datasets.

We calculated wage incomes for wage-earners, and non-wage household
incomes for all the households, on an annual basis using the VLSS dataset.
To find the non-wage household income, we calculated the sum of incomes
from each household enterprise, asset incomes and transfers. We summed all
the wage incomes in the household and non-wage household income, and
divided by the household size to arrive at the per capita income measure. To
remove seasonal and regional price variations, we apply the same price defla-
tor as the one used to calculate consumption poverty.

It is useful to look at how income and consumption measures differ.
Table 3.1 provides some summary statistics for the per capita consumption
and income measures. The national-level mean of the per capita consump-
tion is about 13 per cent lower than the corresponding figure for the per
capita income, while the standard deviation for consumption is about half of
that for income.

The comparison of columns 1 and 5 gives the differences in mean per
capita income and consumption at the regional level, at which the VLSS is
representative. The number of households and the population share of
each region are reported in columns 9 and 10, respectively. At the regional
level, income and consumption exhibit a very similar pattern and their
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correlation is higher than 0.98. Even at the individual level, the correlation
is as high as 0.64.

We can also compare consumption-based poverty (PC
0 ) and income-based

poverty (PI
0 ) measures. To make the consumption-based and income-based

poverty measures comparable, we set the poverty line so that they have the
same poverty rates of 37.4 per cent (see World Bank 2001). We set the
poverty line at VND 3,452.06 per day per capita.2

The poverty rates are identical in construction, but there may be regional
differences. This can be checked by looking at columns 3 and 7. It appears
that the spatial distribution of income and consumption poverty are reason-
ably close, though there are two notable differences. First, in the Red River
Delta, income poverty is much higher than consumption poverty, but on the
other hand, in the Mekong River Delta region consumption poverty is much
higher than income poverty. Overall, income and consumption measures
show a similar pattern of spatial distribution, though income measure is on
average a much noisier measure than consumption.

Methodology

Estimation of poverty and other economic indicators at the level of small
geographical areas is generally constrained by the availability of representa-
tive data. In Vietnam, the VLSS data do not support reliable poverty mea-
sures even at the provincial level, because the sampling strata are more

Table 3.1 Summary statistics of income and consumption measures

Column 1 2 3 4 5 6 7 8 9 10
Region Con. (SE) PC

0 (SE) Inc. (SE) P I
0 (SE) Obs Share

Red River Delta 2938 (99) 28.7 (2.2) 3094 (188) 36.9 (2.3) 1175 19.6
North-east 1987 (94) 55.8 (4.9) 1860 (208) 57.4 (4.2) 731 15.0
North-west 1567 (85) 73.4 (4.9) 1599 (287) 54.2 (8.1) 128 2.8
North 2197 (89) 48.1 (4.2) 2122 (175) 47.5 (4.1) 708 13.8
South 
Central Coast 2648 (114) 34.5 (4.3) 3075 (322) 36.8 (4.7) 628 8.5

Central 
Highlands 1850 (241) 57.9 (9.4) 2191 (622) 52.4 (8.2) 276 2.8

South-east 4523 (189) 13.5 (3.2) 5860 (395) 15.2 (3.0) 1241 15.9
Mekong River 
Delta 2536 (87) 36.9 (2.4) 3218 (147) 29.7 (2.3) 1112 21.5

Vietnam 2764 (43) 37.4 (1.3) 3171 (85) 37.4 (1.4) 5999 100.0

Note: The standard errors are calculated by bootstrapping accounting for the strata, clustering and
weights. Poverty rates, their associated standard errors and population share are expressed in
percentages.

Source: Authors’ calculations based on VLSS 1997–8.
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aggregated than provinces. However, the small area estimation (SAE) devel-
oped by Elbers et al. (2002, 2003) has enabled us to estimate measures of
poverty and inequality reliably at a spatially disaggregated level.

The SAE approach typically combines survey and census data source.
Consumption or income regression models are estimated with the survey
data set. The regressors contain only the variables in the geographical dataset
or the variables that also appear in the census dataset. The left-hand-side
variable is then imputed to each census record and aggregated to obtain
poverty and inequality measures of interest. Using a Monte Carlo simulation
technique provided by Elbers et al. (2002, 2003), imputation and aggregation
are done repeatedly to develop point estimates of poverty and inequality
measures as well as their associated standard errors.

The SAE estimates of poverty rates are often plotted on a map, conven-
tionally named a ‘poverty map’. The poverty map is visually immediate
and popular among policy-makers and other stakeholders. The SAE esti-
mates can support geographical targeting policies to focus assistance on
the neediest people. Such estimates can also be used to analyse the spatial
relationship between poverty and geographical variables. In Vietnam,
Minot (2000) created a poverty map using the 1992–3 VLSS and the
Agricultural Census for 1994 with the probit model. Minot et al. (2003)
have produced consumption-based small-area estimates of poverty and
inequality using the 1997–8 VLSS and the Population Census for 1999.

Although the SAE estimates are useful, limitations remain. Since existing
SAE techniques can only generate static maps, they do not reveal how the
poverty map will change as a result of the changing macroeconomic envi-
ronment. Hence, the geographical targeting policy based on the static SAE
estimates may be inappropriate after Vietnam’s accession to the WTO. To
overcome the static nature of poverty mapping, this study combines the SAE
method with an integrated microsimulation-CGE model.

This chapter uses a CGE approach to elucidating linkages between trade
and poverty, and joins a large and growing literature on this subject.
Beginning with Adelman and Robinson’s (1978) work on Korean growth in
the 1970s, CGEs have found application to trade, growth and poverty issues
in scores of developing countries. A complete survey of these contributions
is outside the scope of this paper, but readers can find an extensive set of
applications as well as literature synthesis in a recent volume by Hertel and
Winters (2006).

The present approach represents a recent line of CGE techniques that inte-
grate traditional economy-wide models with microeconomic simulation
methods calibrated to household survey and census data. This increases the
resolution of economic analysis significantly and captures essential structural
heterogeneity. Integrated microsimulation-CGE methods were first proposed
by Bourguignon et al. (2005). They apply their method to analyse the impact
of a change in the foreign trade balance before the Asian financial crisis in

54 Vietnam’s Accession to the WTO

9780230_201880_04_cha03.qxd  7-3-08  07:35 PM  Page 54



Tomoki Fujii and David Roland-Holst 55

Indonesia. Unlike standard CGE models, an integrated microsimulation-CGE
model explicitly takes into account detailed heterogeneity among house-
holds and linkages between different sectors of the economy. It can be used
to analyse a range of national–level policies, such as trade and taxation, as
well as macroeconomic shocks.

While the integrated microsimulation-CGE model allows us to identify
heterogeneous impacts of trade liberalization, it provides policy-makers with
little useful information to support geographical targeting after, or in co-
ordination with, trade policy. This is because the spatial disaggregation of
the SAM is usually very limited, and thus the CGE model allows for very lim-
ited spatial disaggregation. It is only by embedding the SAE method in an
integrated microsimulation-CGE model that we can adequately represent
the spatial distribution of poverty after trade liberalization and in response
to complementary policies.3

As noted earlier, for the present discussion we use per capita household
income as a measure of welfare. We find a scaling factor for each segment of
the economy so that non-wage household income, individual wages and
labour supply in the survey sum to the corresponding macroeconomic fig-
ures in the CGE. Formally, this is equivalent to solving for scaling factors SC
in the following equations:

(3.1)

(3.2)

(3.3)

(3.4)

In Equations (3.1)–(3.4), the subscript l is the labour segment, a combina-
tion of skilled/unskilled, male/female and urban/rural. The subscript m rep-
resents the household segment, which is urban/rural. The left-hand-side
variables WGI, NWI, TNW and TNS are aggregate wage income, non-wage
income, the total number of wage earners and total number of self-employed
individuals in the SAM. w, y, IW and IS are, respectively, the individual wage
income, non-wage household income, indicator variable for being a wage-
earner, and indicator variable for being a self-employed individual. The func-
tion f (h,i) maps the individual i in household h to the labour segment to
which the individual belongs. The function g(.) maps household h to an
urban or rural area.4

TNSl � SCTNS
l �

{(h,i):f(h,i)�l}
IShi

TNWl � SCTNW
l �

{(h,i):f(h,i)�l}
IWhi

NWIm � SCNWI
m �

{h:g(h)�m}
yh

WGIl � SCl
WGI �

{(h,i):f (h,i)�l}

whi
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To elucidate the spatial incidence of trade liberalization, we first estimate
poverty measures for small areas before trade liberalization. This step is con-
ceptually similar to the standard SAE approach. The difference is that we use
multiple equations for this estimation. We assume that w, y, IW and IS are
related to individual or household characteristics through the following
equations:

(3.5)

(3.6)

(3.7)

(3.8)

(3.9)

(3.10)

In Equation (3.5), individual logarithmic wage is related to individual char-
acteristics xhi.5 In Equation (3.6), logarithmic household non-wage income is
related to household characteristics zh and the number of self-employed
individuals in the household Sh.

Labour supply is modelled by Equations (3.7) and (3.8), where individual
characteristics vhi are related to the ‘utility’ from being a wage-earner and
self-employed. un

hi can be considered as the random reservation utility for
working. We assume that the error terms �hi, �h, u

w
hi, u

s
hi and un

hi are indepen-
dent. Furthermore, we assume that �hi follows a normal distribution with
mean zero and variance �2

� , and �h a normal distribution with mean zero and
variance �2

� . We also assume that uw
hi , us

hi and un
hi follow an identical Gumbel

distribution.
Equation (3.9) simply states that the number of self-employed is the sum

of IShi over the set of individuals �h within household h. The per capita
household income Hh is, of course, the sum of wage and non-wage income
earned by the household members divided by the household size Nh, as it is
defined in Equation (3.10).

Hh � 1
Nh

 �yh � �
i:i��h, IWhi�1

whi�

Sh  � �
i��h

IShi

IShi � Ind�as
g(h,i) � vhib

s
g(h,i) � uhi

s  � sup �un
hi , a

w
g(h,i) � vhib

w
g(h,i) � uw

hi��

IWhi � Ind�aw
g(h,i) � vhib

w
g(h,i) � uhi

w � sup �un
hi , a

s
g(h,i) � vhib

s
g(h,i) � u

s
hi��

log yh � �f(h) � zh �f(h) � Sh �f(h) � �h

log whi � �g(h,i) � xhi �g(h,i) � �hi
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As with the standard SAE, we consider the above equations as a predictive
model, using a rich set of regressors to explain the variation of left-hand-side
variables in Equations (3.5), (3.6), (3.7) and (3.8). However, regressors can
only include the variables shared by the census and the survey.

We first estimate the parameters of the equations above. Only the survey
data set is used at this stage. We run OLS to estimate Equations (3.5) and
(3.6), whereas we use a multinomial logit model to jointly estimate
Equations (3.7) and (3.8). Therefore, we estimate the regression coefficients
�, �, �, �, �, aw, as, bw and bs and their associated variance–covariance matrix
adjusted for the clustering of the survey sample. We also estimate the distri-
bution parameters and . We shall denote the estimates with a hat (for
example, �̂).

As with Elbers et al. (2003), we estimate left-hand-side variables in
Equations (3.5)–(3.10) for each census record repeated by a Monte Carlo
simulation. To allow for the error in the estimated regression coefficients, we
draw regression coefficients from a multinomial normal distribution in each
round of the simulation. We shall denote the drawn coefficients by super-
script (r) to specify the rth round of the simulation. In addition, we draw
error terms for each census record. For example, the estimate of wage income

for (census) household h and individual i in the rth round is calculated
as follows:

(3.11)

where xhi comes from the census data set and �̂(r)
hi is drawn from the normal

distribution with mean zero and variance �̂ 2
� . Note that we know the

employment status of each individual in the census and thus we observe
IWhi and IShi. However, we still need to draw ûw,(r)

hi , ûs,(r)
hi and ûn,(r)

hi for the
later simulation. We can draw ûn,(r)

hi from the Gumbel distribution. ûw,(r)
hi and

ûs,(r)
hi must be drawn conditionally on the observed dummy variables for the

employment status IWhi, IShi as well as the drawn error term ûn,(r)
hi in order to

be consistent with the observed employment status.
It is straightforward to impute household non-wage income using

Equation (3.6). By Equation (3.10), we get an estimate of the per capita house-
hold income Ĥ(r)

h . We can then obtain aggregate welfare measures such as the
FGT measure of poverty; see Foster et al. (1984). Letting �p be the set of
households in province p, and z be the poverty line, the head count poverty
rate P(r)

p in province p for the rth simulation can be written as follows:

ŵ(r)
hi � exp��̂

(r)
g(h,i) � xhi �̂

(r)
g(h,i) � �̂

(r)
hi�

ŵ(r)
hi

�2
��2

�

�

�

(3.12)P (r)
p �

�h�  p
 Ind�Ĥ

(r)
h  � z� ·Nh

�h�  p
 Nh
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Taking the average and standard deviation across simulations, we arrive at
the point estimate of poverty rate for province p and its associated standard
error. The aggregate welfare estimates derived in this manner serve as the
baseline information for each province or any geographical units. We shall
refer to the poverty estimates before the trade liberalization created in this
way as the ex ante poverty estimates.

The next step is to simulate how much change would occur across differ-
ent sectors of the economy. As with Bourguignon et al. (2005), we need to
find error terms for each survey record. It is straightforward to find �hi and
�h , because they are just the observed value minus the predicted value.
When the wage data is missing, � is drawn from the normal distribution. We
also draw from a Gumbel distribution in a way that is consis-
tent with the observed employment status. Therefore, combining Equations
(3.1)–(3.4) and Equations (3.5)–(3.8), we have the following relationship:

The macroeconomic CGE provides us with aggregate wage and non-wage
household incomes in each segment of the economy, as well as the aggregate
labour supply from wage-earners and self-employed individuals. In other
words, we obtain the aggregate macroeconomic account after the trade lib-
eralization, which we shall denote with tilde (for example WGIl). To main-
tain the consistency between the left-hand side and the right-hand side of
the system of equations shown above, we need to change at least one of the
parameters in each equation. Following the method outlined by
Bourguignon et al. (2005), we assume that the macroeconomic changes are
channelled through the intercepts in the above equations. Bourguignon
et al. (2005) show that this assumption implies a neutrality of the change
with regard to individual or household characteristics. For example, the ratio
of wages in the same labour segment will not be altered before and after the
trade liberalization. Similarly, the relative change in the probability that an
individual has a certain occupation depends only on the initial ex ante

TNSl � SCTNS
l �

{(h,i):g(h,i)�l}
 Ind�âs

l � vhib̂
s
l � ûs

hi > sup�ûn
hi, âw

l � vhi b̂w
l � ûw

hi��

TNWl � SCTNW
l �
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Ind�âw
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probability of the various occupational choices, and not on individual char-
acteristics. The problem we face is therefore equivalent to solving for the
adjustment coefficients ��, ��, �aw and �as which are the difference in the
ex ante and ex post intercepts in the following equations:

(3.13)

(3.14)

(3.15)

(3.16)

After finding the adjustment coefficients, we can again impute individual
wage income, the ‘utility’ of each individual, and the non-wage household
income. This time, however, we include the adjustment coefficients. For
example, we replace �̂(r)

l
by ��l � �̂(r)

l
in Equation (3.11). It should be noted

by that the ex post employment status may be different from the observed ex
ante employment status, which in turn affects the non-wage household
income. Once we have the individual wage income and non-wage house-
hold income, we can calculate the per capita income for each census house-
hold as well as the poverty status in each round of the simulation. By
aggregating geographically, we can obtain the poverty estimates after trade
liberalization, or the ex post poverty estimates.

Results

Macroeconomic CGE

For economy-wide analysis, a macroeconomic CGE for Vietnam was cali-
brated to the new 2000 Vietnam SAM for a ‘business as usual’ baseline. This
reference scenario was then used to evaluate comparative static experiments
provided by GTAP global liberalization results. To implement the latter, we
obtained data from GTAP on induced price and external demand changes for
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l � vhi b̂s

l � ûs
hi��

TNWl � SCTNW
l �

{(h,i):g(h,i)�l}
 Ind��aw

l � âw
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the purpose of re-calibrating Vietnamese exports against downward-sloping
external demand functions. Finally, we assume the so-called Hertel–Keeney
medium-run closure. That is, all factors are fully employed before and after
experiments, and labour and capital are mobile across sectors, but we main-
tain a specific factor (land) in agriculture. There is no imperfect competition,
and no economies of scale or dynamic gains from trade (Hertel 1997).

In this chapter, we compare three counterfactual scenarios to the baseline,
which we call Unilateral Liberalization (UL), Full Liberalization (FL) and
Doha Special and Differential Treatment (DSDT).6 The baseline scenario cor-
responds to the ex ante case. In the UL scenario, we assume that Vietnam’s
last offer to the WTO is accepted, and the country joins the organization. We
assume that Vietnam removes all import tariffs and export subsidies.
However, Vietnam’s trading partners maintain baseline protection levels
with respect to this country, and all others. In this case, the benefits of fuller
participation in the international economy are severely limited by Vietnam’s
inability to penetrate new markets, and the gains of domestic price reform
have more limited impact on the growth of income.

The FL scenario includes the same external policy, but embeds this into a
larger agenda. This scenario is calibrated to protection rates from the
Vietnamese WTO offer, but further assumes that Vietnamese export prices
and demand patterns shift according to consensus estimates for a FL scenario
obtained using the GTAP database and model. This scenario would greatly
expand export opportunities for Vietnam, allowing it to take fuller advan-
tage of efficiency gains arising from border price reforms. In the DSDT sce-
nario, we also assume that Vietnam removes all exports subsidies, but it
preserves the Special and Differential Treatment of developing countries. As
such, domestic support and tariffs are reduced but not eliminated.

Aggregate comparative static results for these counterfactuals are pre-
sented in Table 3.2. In terms of aggregate growth, these scenarios are gener-
ally consistent with intuition. In particular, FL is the biggest stimulus to
Vietnam, followed by UL and DSDT. Real GDP rises moderately under the UL
and FL scenarios, but declines slightly under the DSDT scenario. FL also
brings about a higher level of real consumption than do UL and DSDT. This
is not only a result of greater trade stimulus but also of improved terms of
trade. At the other extreme, removing export support in the DSDT scenario
induces an adverse terms of trade effect, making Vietnam exporters less com-
petitive, and more than offsetting efficiency gains from tariff removal. Given
existing distortions elsewhere in the trading system, a piecemeal approach
such as DSDT would be inferior to even the status quo.

Our CGE results show that textiles, technology and machinery sectors
expand significantly, accompanied by construction, and trade and transport
services, while the agricultural sector remains prominent, as shown in
Table 3.3. More fundamentally, these results begin to reveal the mechanisms
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by which external liberalization can affect poverty and inequality in
Vietnam. Like many developing countries, Vietnam’s poor majority are
farmers living at or near subsistence level. Their assets are generally limited
to labour, small land holdings of uncertain quality, and livestock. In the
Asian context, external liberalization has generally provided the most direct
growth impetus to urban populations through expansion of light, interme-
diate and heavy industrial activities. The majority of the rural poor have two
channels through which they can participate in urban-based growth –
migration, and the marketing of food products. The comparative static
model used here does not model the former, so we confine our attention to
changing income opportunities.

The sectoral results of Table 3.3 presage our subsequent poverty analysis.
The most important difference between the scenarios in this context has to
do with food prices and domestic output responses. Under the UL scenario,
food prices are suppressed by import liberalization, and farmers suffer both
directly and indirectly. In the case of FL, all primary food prices rise, and
farm output and income respond accordingly. Clearly, a low-income, agrar-
ian country such as Vietnam needs to see significant agricultural returns
from any multilateral trade agreement if its poor rural majority are to bene-
fit in the short or medium term.

Changes in poverty rates after trade liberalization

As noted in the previous section, our analysis starts by looking at the spatial
distribution of poverty under the baseline (ex ante) scenario. We estimated
relevant parameters in Equations (3.5)–(3.8) using the VLSS data set.

For Equation (3.5), we simply ran OLS for each wage-earner of the 8 labour
segments to find coefficients. The R2 statistic varied between 0.24 and 0.42,

Table 3.2 Changes in aggregate indices from the macroeconomic CGE under various
scenarios

Scenario UL FL DSDT

Real GDP 3.97 5.31 �0.27
GDP at factor cost 3.69 12.90 �1.23
GDP at market prices �2.81 5.81 �1.25
Real consumption 7.02 10.71 �0.47
Imports 16.46 27.54 �1.28
Exports 14.02 20.53 �0.82
Consumer price index �5.62 �1.33 �0.61
Terms of trade �2.89 2.18 �0.74

Note: The numbers are expressed in percentages.
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Table 3.3 Baseline sectoral output US$ millions for the year 2000, and changes in
sectoral output and prices (percentages)

Sector Baseline Change in output Change in price
scenario output

UL FL DSDT UL FL DSDT

Rice 105,145 1.11 4.50 0.05 �0.80 8.54 �0.76
Raw rubber 2,442 �1.44 9.42 0.37 0.19 15.23 �0.54
Coffee beans 7,262 1.96 �5.02 �0.64 �0.55 1.32 �1.18
Sugar cane 2,911 0.45 6.86 �0.69 �1.74 12.96 �1.61
Other crops 35,761 0.43 �0.58 �0.18 �0.09 5.54 �1.09
Pigs 13,687 3.55 5.75 �0.33 �1.08 5.19 �0.94
Cattle 1,107 4.18 6.80 �0.25 �1.11 5.19 �0.88
Poultry 6,116 1.01 1.57 �0.10 0.70 8.10 �1.07
Other livestock 5,242 4.84 10.43 �0.09 �2.11 3.72 �0.81
Irrigation services 1,277 1.35 3.24 �0.13 �1.61 3.72 �0.78
Other agr. services 4,839 1.24 4.00 �0.04 �2.23 2.73 �0.71
Forestry 7,717 1.68 0.11 0.20 �0.07 5.34 �0.83
Fisheries 26,000 6.57 2.94 �1.77 �2.81 1.59 �0.82
Energy 57,461 �3.29 �7.80 0.91 �3.27 0.21 �0.57
Mining 3,529 0.25 �4.72 0.54 �1.20 3.22 �0.66
Meat 2,883 1.45 �1.09 0.26 �1.45 5.31 �1.11
Dairy products 4,815 �1.59 24.47 3.78 �5.76 �4.10 �1.01
Fruits and vegetables 1,739 �2.46 �0.77 �0.28 �1.65 3.34 �0.83
Refined sugar 6,794 0.26 7.93 �0.80 �0.90 8.30 �1.09
Coffee and tea 
beverages 1,538 1.80 1.79 �0.95 �1.15 3.39 �0.90

Other bev. and 
tobacco 21,428 �12.24 �12.32 �0.38 �4.11 0.83 �0.79

Seafood 20,412 6.79 �6.94 �3.11 �4.96 �0.61 �0.68
Animal feed 4,219 �9.29 �11.39 0.10 �2.89 2.31 �0.76
Other processed 
foods 19,521 �4.80 �6.18 �0.56 �3.10 1.88 �0.72

Building materials 36,658 2.27 1.72 �0.04 �1.77 3.08 �0.74
Industrial chemicals 24,785 0.23 10.42 0.48 �2.84 �1.06 �0.46
Agro chemicals 5,909 �5.35 �10.80 1.08 �2.55 0.36 �0.47
Tech manufacturing 6,184 29.04 14.74 4.52 �8.19 �5.59 �0.65
Vehicles 29,836 �32.79 �32.02 0.37 �15.52 �13.69 �0.43
Machinery 14,014 8.71 9.91 1.60 �6.74 �5.32 �0.39
Metals 18,976 3.41 1.20 0.66 �5.10 �3.09 �0.31
Textiles and apparel 58,078 38.19 67.32 �4.25 �17.09 �16.17 0.01
Other industry 20,574 �2.29 �5.76 0.82 �8.61 �6.13 �0.42
Utilities 19,061 2.46 3.21 �0.14 �0.26 5.63 �0.84
Construction 84,600 4.62 10.31 �0.83 �3.08 0.64 �0.56
Trade and transport 94,185 6.75 10.02 �0.53 �3.38 1.80 �0.77
Private service 101,236 3.16 2.52 �0.21 �0.97 4.03 �0.70
Public service 56,309 1.63 0.27 0.18 �2.54 2.13 �0.68
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depending on the labour segment. For Equation (3.6), we ran OLS of
logarithmic non-wage income for both urban and rural areas, capturing about
35 per cent and 38 per cent of variations, respectively. There are about 1.2 per
cent of households with no non-wage income, and these were excluded from
the estimation. Multinomial logit regressions were run to estimate Equations
(3.7) and (3.8) for each labour segment. We were able to predict 73 per cent of
the individuals correctly after applying the relevant weights. Detailed estima-
tion results are reported in the Appendix on page 71.

The macroeconomic CGE results also gives us the aggregate wage income
for each combination of skilled/unskilled, male/female and urban/rural as
well as the non-wage income for rural and urban households. This allows us
to calculate the adjustment coefficients by solving Equations (3.13)–(3.16).
The adjustment coefficients for each scenario are also reported in the
Appendix.

We first imputed the household income for each census record for each
round of the Monte Carlo simulation without applying the adjustment coef-
ficients. We then calculated poverty rates for each province using Equation
(3.12) and plotted them on a map, as shown in Figure 3.1, which we shall
call the baseline map. The maximum, minimum and average standard error
for the provincial-level estimates of poverty rate were 11.6 per cent, 0.4 per
cent and 2.1 per cent, respectively. Thus, while there are a few provinces
with quite high levels of standard errors, provincial-level estimates are on
average accurate enough to justify this presentation.

To see how our estimates correspond to others in the literature, we first
calculated the poverty rate for Vietnam. The point estimate and its associ-
ated standard error were 34.6 per cent and 0.7 per cent, respectively. The
difference between this estimate and the survey-only estimate is not sig-
nificant. However, the gap is not as small as one would usually find in the
standard small-area estimation. This is possibly because we need to esti-
mate many more equations than does the standard method. We also plot-
ted, in Figure 3.2, the provincial-level estimates of our income poverty
rates against the provincial-level consumption poverty rates calculated by
Minot et al. (2003). There is a moderately strong correlation between the
two measures with the correlation coefficient of 0.4. Overall, our baseline
estimates of poverty seem reasonable.

In order to see how income poverty changes after Vietnam’s accession to
the WTO under various scenarios, we applied the adjustment coefficients
and recalculated the household income for each census household and for
each scenario. Then, we recalculated the poverty rates for each province.
This yields ex post estimates of poverty. The ex post estimates of poverty in
Vietnam have decreased by 0.8 per cent and 6.8 per cent under the UL and
FL scenarios, respectively. However, under the DSDT scenarios, the national
poverty rate increased by 0.6 per cent. Again, we see that the FL helps the
most in reducing poverty.
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Baseline poverty rate (%)
(no. of provinces)

0–20 (21)
20–40 (14)
40–60 (14)
60–80 (12)

Figure 3.1 Baseline income poverty map, Vietnam
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Figure 3.2 Scatter plot for provincial-level income poverty versus consumption
poverty

Source: Authors’ calculations and Minot et al. (2003).

We also looked at changes in poverty rates at the provincial level.
Figure 3.3 shows the spatial incidence of trade policy under the UL scenario.
Figures 3.4 and 3.5 are for the FL and DSDT scenarios, respectively. In each
map, the lighter colours represent higher levels of improvement or lower lev-
els of aggravation in terms of the provincial-level poverty rate. In other
words, the lighter colours gain relatively more beneficial impacts from trade
liberalization.

Three salient points deserve emphasis here. First, the magnitude of the
impact of trade policy on poverty can vary quite substantially across the
country. Under the FL scenario, one province achieves a 14.3 per cent
reduction in headcount poverty, while another only achieves a 2.4 per cent
reduction. This difference is adducible to differences in the initial distribu-
tion of income, as well as heterogeneity in the composition of households
and individuals. Under the UL and DSDT scenarios, spatial differences in
absolute terms are much smaller, because the changes in aggregates are also
smaller.

Second, the trade liberalization appears to be consistent with poverty
reduction overall. The correlations between the ex ante poverty rates and
the changes in poverty after trade liberalization at the provincial level are
–0.26, –0.71 and –0.60 for the UL, FL and DSDT scenarios. This suggests that

9780230_201880_04_cha03.qxd  7-3-08  07:35 PM  Page 65



66

Change in poverty rate (%)
(no. of provinces)

1.5–2.0 decrease   (3)
1.0–1.5 decrease (11)
0.5–1.0 decrease (23)
0.0–0.5 decrease (23)

Figure 3.3 The change in provincial-level poverty rates under the UL scenario, Vietnam
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Change in poverty rate (%)
(no. of provinces)

11–15 decrease   (6)
8–11 decrease (10)
5–8 decrease   (30)
2–5 decrease   (15)

Figure 3.4 The change in provincial-level poverty rates under the FL scenario, Vietnam
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Change in poverty rate (%)
(no. of provinces)

0.1–0.3 increase   (2)
0.3–0.5 increase (20)
0.5–0.7 increase (22)
0.7–0.9 increase (16)

Figure 3.5 The change in provincial-level poverty rates under the DSDT scenario,
Vietnam
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the FL scenario not only achieves the largest poverty reduction among all
the scenarios, but also helps the most impoverished areas. This point may
be seen more clearly from Figure 3.6. This plots the ex ante poverty rate
against the change in poverty rate under the FL scenario. It shows that the
reductions in poverty rate are generally higher for the areas that are poor ex
ante. On the other hand, the change in poverty rates varies substantially
among the provinces with similar ex ante poverty rates.

The third point to note is that the spatial pattern is similar across all the
scenarios considered. We generally see a greater improvement (or less adver-
sity in the case of the DSDT scenario) in poverty along the coastal areas,
whereas the north-west of Vietnam and the areas along the border between
Laos and Vietnam will not see much improvement. On the other hand, the
lagging north-western provinces are of particular concern, because the
poverty rates there are already high. It might therefore be desirable to target
this region for further assistance.

So far, we have ignored changes in consumer prices. To account for this,
we divided the poverty line by the ex post consumer price index. This treat-
ment is rudimentary because we cannot capture potential differences in the
changes in consumer prices across the country. However, we can estimate
the magnitude of price effects in aggregate terms. If we account for the
changes in the consumer prices, there will be additional real benefits of 1.4
per cent and 0.3 per cent, respectively, for the UL and FL scenarios in poverty

Figure 3.6 Ex ante poverty rate versus reduction in poverty rate at the provincial level
(N � 61) 
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reduction. Under the DSDT scenario, the increase in poverty rate will be
reduced to just 0.4 per cent.

Conclusion

This study explored the spatial dimension of poverty associated with
Vietnam’s accession to the WTO. While Vietnam as a whole is likely to ben-
efit from the accession, the degree and spatial composition of poverty reduc-
tion across the country is more ambiguous. The main constraint in this
context is estimating the spatial incidence of structural adjustments arising
from trade liberalization. By combining the integrated microsimulation-
CGE model with the small-area estimation technique, we were able to over-
come this constraint.

Our simulation results show that aggregate poverty will decrease when
Vietnam removes all import tariffs and export subsidies. The amount of
improvement will be even larger when other countries also remove tariffs
against Vietnamese products. On the other hand, the DSDT scenario leads to
a slight increase in poverty.

As Figures 3.3–3.5 show, the impacts of Vietnam’s accession to the WTO
are spatially heterogeneous, and this heterogeneity is particularly large
under the FL scenario. Our study suggests that poor provinces in the north-
western regions may benefit little from trade liberalization. This is of con-
cern from the viewpoint of spatial equity within the country. Further, spatial
heterogeneity in poverty reduction affects the efficiency of the targeting
policies. Thus, our estimates provide guidance for policy-makers to develop
efficient targeting policies that complement trade liberalization policies.
Such policies would conserve public resources and prevents poor areas from
lagging further behind national growth.

Of course, policy application of the modelling exercise must be done with
great caution, as modelling necessariliy involves abstraction and simplifica-
tion. For example, the SAE method requires the stability of parameter values in
the sense that the relationship between the left-hand-side and right-hand-side
variables holds both before and after the trade liberalization. The CGE model
requires a number of simplifying assumptions about the interaction of various
economic sectors. Further, our estimates do not take into account impacts
other than trade liberalization policies. Given these, our estimates should not
be the sole basis for choosing the target areas. Instead, policy-makers could use
our estimates as initial search points to determine the target areas.

The method we developed in this study has relevance to many other eco-
nomic policy issues. For example, we can simulate the spatial incidence of
exogenous price shocks or hypothetical taxes and other fiscal instruments.
While the amount of computation and data requirements (survey, census
and social accounting matrix) may be significant, there are many countries
that already possess such resources. Geographical targeting is already used

70 Vietnam’s Accession to the WTO
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widely in developing countries, but it is often formulated independently of
their macroeconomic policies. Our method of combining the integrated
microsimulation-CGE model with small-area estimation provides an oppor-
tunity to link the two to achieve a more complete set of microeconomic and
macroeconomic objectives.

Appendix

There are three subsections in this Appendix. Section A1 provides the regression
results for the wage equation – Equation (3.5), and the adjustment coefficients for
Equation (3.13). Section A2 provides the non-wage household income equation –
Equation (3.6) and the adjustment coefficient for Equation (3.14). Section A3 provides
the regression results for the employment status equations – Equations (3.7)–(3.8), and
the adjustment coefficients for Equations (3.15) and (3.16). SDBR stands for ‘shortest
distance by road’. In each table, we present the estimated coefficients and their asso-
ciated standard errors in the top part of the table. In the middle part of the table we
present some diagnostic statistics for the regression, and in the lower part, we present
the adjustment coefficients.

A1 Wage equation

Table 3.4 Wage equation for rural/male/unskilled

Description Est. SE

Arable land in district (thousand km2) 0.018*** (0.005)
Head is married 0.902* (0.472)
Max. education, at least secondary completed �2.801*** (0.981)
Average annual humidity duration �0.024*** (0.005)
Head’s child �0.962*** (0.272)
Not immediately related to head �1.227*** (0.321)
Age squared/1,000 �0.554*** (0.141)
Female head �0.366** (0.147)
Head has at least secondary education 3.820*** (1.093)
Total length of road in district �1.870*** (0.364)
Number of elderly people in household �1.381*** (0.329)
Maximum monthly precipitation in a year 2.294*** (0.594)
Age of head 0.036*** (0.008)
Ratio of elderly in household 3.825*** (1.347)
Spouse has at least 8 years of schooling 0.729*** (0.230)
An Giang province �0.363* (0.213)
Bac Lieu province 0.998** (0.390)
Can Tho province �0.847*** (0.280)
Constant 29.972*** (4.794)

Continued
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Table 3.4 Continued

Description Est. SE

Obs 255
F(18, 236) 6.14
p-value 0.000
R2 0.319
�� 0.839
��UL �0.002
��FL 0.082
��DSDT �0.010

Notes: * significant at a 10% level; ** significant at a 5% level; *** significant at a 1% level.

Table 3.5 Wage equation for rural/male/skilled

Description Est. SE

Head’s ethnicity is Kinh 0.397*** (0.109)
Max. education, at least college 0.339** (0.140)
Spouse 0.354*** (0.136)
Distance from district town to a citya 0.001*** (0.000)
Age �0.001 (0.003)
Number of dependants 0.065** (0.027)
Ratio of children in household �0.551*** (0.183)
Dong Nai province 0.373** (0.156)
Tien Giang province �0.444*** (0.138)
Quang Tri province �1.405*** (0.282)
Nghe An province �0.714*** (0.139)
Thua Thien-Hue province �1.004*** (0.219)
Ho Chi Minh City 0.845*** (0.165)
Binh Duong province 0.885** (0.429)
Ha Noi province 0.503** (0.220)
Bac Giang province �0.720** (0.283)
Nam Dinh province �0.474** (0.182)
Hai Duong province �0.796*** (0.146)
Can Tho province �0.899*** (0.291)
Constant 7.580*** (0.150)
Obs 750
F(19, 730) 12.06
p-value 0.000
R2 0.239
�� 0.790
��UL �0.027
��FL 0.030
��DSDT �0.008

Notes: * significant at a 10% level; ** significant at a 5% level; *** significant at a 1% level.
a city with population greater than 1,000,000.

9780230_201880_04_cha03.qxd  7-3-08  07:35 PM  Page 72



73

Table 3.6 Wage equation for rural/female/unskilled

Description Est. SE

Distance from district town to a citya 0.029 (0.017)
Length of navigable river in district (km) �0.020*** (0.005)
Max. education, at least 8 years �0.879*** (0.220)
Arable land in district (km2) 0.000 (0.001)
Parent of the head �1.515* (0.868)
Household owns house 1.162* (0.668)
Distance from district town to a cityb �0.007*** (0.005)
Percentage of area covered by plant/
forest in district �0.112*** (0.030)

Distance from district town to a cityc 0.005 (0.001)
Ratio of dependents in household 3.387*** (0.926)
House is at least 10 years old 1.278*** (0.380)
Head’s religion is Catholic �0.584* (0.332)
Length of main road (km) 5.740* (2.870)
Head has at least 5 years of education 0.328* (0.188)
Average elevation of district (km) �1.328* (0.726)
Water is not from running water/rain/well 0.441** (0.173)
Household size 0.235*** (0.069)
Number of dependants �0.655*** (0.179)
Semi-permanent house 1.062*** (0.375)
Thua Thien-Hue province 2.085*** (0.741)
Ho Chi Minh City 1.259** (0.539)
Constant 3.748*** (0.879)
Obs 169
F(21, 147) 3.82
p-value 0.000
R2 0.353
�� 0.884
��UL �0.013
��FL 0.061
��DSDT �0.008

Notes: * significant at a 10% level; ** significant at a 5% level; *** significant at a 1%
level.
a city with population greater than 10,000; b city with a population greater than
100,000; c city with a population greater than 250,000.

Table 3.7 Wage equation for rural/female/skilled

Description Est. SE

Head at least some education 0.376** (0.173)
At least secondary completed 0.411*** (0.090)
Head’s child 0.235** (0.108)
Water from well 0.324*** (0.092)

Continued
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Table 3.8 Wage equation for urban/male/unskilled

Description Est. SE

Head is married �1.421*** (0.531)
North-central coast region �1.171** (0.525)
Water from well �0.459*** (0.170)
Age of head �0.018*** (0.006)
House is shared with other 
household (s) 0.580** (0.245)

Water from rain �1.735*** (0.417)
Constant 9.602*** (0.337)
Obs 84
F(6, 77) 9.23
p-value 0.000
R2 0.418
�� 0.679
��UL 0.023
��FL 0.100
��DSDT �0.002

Notes: * significant at a 10% level; ** significant at a 5% level; 
*** significant at a 1% level.

Table 3.7 Continued

Description Est. SE

Age 0.012** (0.005)
Minimum monthly 
precipitation in a year �0.014*** (0.004)

Household has radio 0.292*** (0.078)
Tien Giang province �0.802*** (0.232)
Quang Tri province �2.115*** (0.420)
Kien Giang province �0.911*** (0.329)
Hai Duong province �1.587*** (0.238)
Quang Binh province �1.146** (0.503)
Ho Chi Minh City 0.497*** (0.188)
Ha Tay province �0.593*** (0.218)
Constant 6.880*** (0.262)
Obs 405
F(14, 390) 17.26
p-value 0.000
R2 0.383
�� 0.770
��UL �0.013
��FL 0.032
��DSDT �0.006

Notes: * significant at a 10% level; ** significant at a 5% level; *** significant at a 1% level.
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Table 3.9 Wage equation for urban/male/skilled

Description Est. SE

Logarithmic population of district 0.162*** (0.033)
Never married �0.356*** (0.062)
Logarithmic living area 0.411*** (0.062)
Temporary house 1.522*** (0.262)
Length of navigable river in district (km) �0.024*** (0.004)
Percentage of bare rock surface in district �0.027** (0.007)
Household size �0.049** (0.014)
Head’s religion is Catholic �0.279*** (0.127)
Binh Thuan province �0.488** (0.246)
Thua Thien-Hue province �0.699*** (0.222)
Ha Noi province �0.195** (0.090)
Hai Phong province �0.353*** (0.135)
Nam Dinh province �0.740*** (0.209)
Dong Thap province �0.484*** (0.152)
Yen Bai province �0.505*** (0.188)
Son La province �1.171 (0.955)
Constant 6.073*** (0.452)
Obs 819
F(16, 802) 17.90
p-value 0.000
R2 0.263
�� 0.814
��UL 0.021
��FL 0.097
��DSDT �0.010

Notes: * significant at a 10% level; ** significant at a 5% level; *** significant at a 1%
level.

Table 3.10 Wage equation for urban/female/unskilled

Description Est. SE

Number of dependants �0.744*** (0.229)
Head has at least 8 years 
of education �0.828*** (0.267)

Head’s religion is Catholic �0.919** (0.343)
Household size 0.312*** (0.092)
Head is married 2.093*** (0.668)
Age 0.008 (0.008)
Head’s ethnicity is Kinh �0.541** (0.253)

Continued
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Table 3.11 Wage equation for urban/female/skilled

Description Est. SE

Maximum education, at least 10 years 0.300*** (0.081)
Distance from district town to a citya �0.002*** (0.000)
House is at least 10 years old �0.210*** (0.066)
Head has no religion 0.229*** (0.078)
Average annual humidity duration �0.010*** (0.002)
At least 8 years of education 0.327*** (0.091)
Distance to provincial town �0.012*** (0.004)
Age 0.010*** (0.003)
Hai Phong province �0.531*** (0.157)
Nam Dinh province �0.931*** (0.256)
Tien Giang province �0.487*** (0.180)
Constant 18.180*** (1.988)
Obs 618
F(11, 606) 21.22
p-value 0.000
R2 0.278
�� 0.766
��UL 0.012
��FL 0.120
��DSDT �0.010

Notes: * significant at a 10% level; ** significant at a 5% level; *** significant at a 1%
level.
a city with population greater than 250,000.

Table 3.10 Continued

Description Est. SE

Ratio of dependants in 
household 4.621*** (1.258)

House is 3–9 years old 0.865*** (0.251)
Constant 6.503*** (0.653)
Obs 67
F(9, 57) 4.47
p-value 0.000
R2 0.414
�� 0.791
��UL �0.016
��FL 0.095
��DSDT �0.010

Notes: * significant at a 10% level; ** significant at a 5% level; *** signifi-
cant at a 1% level.
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A2 Non-wage income equation

Table 3.12 Non-wage equation for rural areas

Description Est. SE

Number of self-employed 0.507*** (0.037)
Number of self-employed squared �0.053*** (0.006)
Household has TV 0.409*** (0.037)
Head’s ethnicity is Kinh 0.360*** (0.060)
Ratio of students in household 0.659*** (0.085)
Max. educ., at least 10 yrs 0.231*** (0.039)
Max. educ., at least some education 0.296*** (0.098)
Household has a radio 0.119*** (0.034)
House is 3–9 years old �0.670*** (0.098)
Non-flushing toilet �0.463*** (0.092)
Electricity available 0.317*** (0.049)
Ratio of elderly in household 0.500*** (0.101)
Max. education at least 5 yrs 0.218*** (0.053)
Semi-permanent house �0.361*** (0.056)
Log of the living area 0.143*** (0.017)
Head’s marital status is 
divorced/separated/widowed �0.200*** (0.049)

Head’s age 0.003** (0.002)
Arable land in district 
(thousand km2) 0.014*** (0.002)

Thua Thien-Hue province 1.552*** (0.166)
Monthly minimum 
precipitation in a year �0.030*** (0.003)

Bac Ninh province 0.426*** (0.100)
Bac Giang province �0.404*** (0.109)
Ha Tinh province 1.169*** (0.222)
Hai Duong province �0.477*** (0.089)
Quang Tri province 0.835*** (0.188)
Vinh Phuc province �0.683*** (0.173)
Phu Tho province �0.436*** (0.101)
Lam Dong province 0.750*** (0.181)
Elevation of district town �0.425*** (0.124)
Quang Ninh province 0.552*** (0.165)
Long An province �0.527*** (0.133)
Thai Binh province �0.372*** (0.105)
Percentage of area covered by 
plant or forest in district �0.023*** (0.008)

Tra Vinh province �0.430*** (0.131)
Total length of road in 
district (1,000 km) �0.346*** (0.103)

Tien Giang province �0.282*** (0.109)

Continued
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Table 3.12 Continued

Description Est. SE

Dong Thap province �0.403*** (0.126)
Thai Nguyen province �0.457*** (0.173)
Ha Nam province �0.283*** (0.105)
Tuyen Quang province 0.536*** (0.187)
Binh Duong province �0.400** (0.168)
Proportion of steep slope (8–15%) 0.012*** (0.003)
Ninh Thuan province �0.721*** (0.204)
Yen Bai province �0.368** (0.171)
Quang Nam province �0.236* (0.130)
Hoa Binh province �0.283** (0.134)
Constant 6.813*** (0.175)
Obs 4248
F(46, 4201) 56.58
p-value 0.000
R2 0.383
�� 1.032
��UL 0.013
��FL 0.100
��DSDT �0.012

Notes: * significant at a 10% level; ** significant at a 5% level; *** significant
at a 1% level.

Table 3.13 Non-wage equation for urban areas

Description Est. SE

Number of self-employed 0.903*** (0.063)
Number of self-employed squared �0.106*** (0.016)
Household has TV 0.394*** (0.082)
Non-flushing toilet �0.194** (0.076)
Max. education at least 10 years 0.332*** (0.066)
Ratio of dependants in household 0.768*** (0.129)
Logarithmic living area 0.346*** (0.066)
Semi-permanent house �0.347*** (0.072)
House is 3–9 years old 0.754*** (0.278)
House is shared with other household(s) �0.427*** (0.109)
Logarithmic population in district 0.214*** (0.029)
Minimum monthly precipitation in a year �0.034*** (0.005)
Proportion of very deep slope (30%�) 0.033*** (0.008)
Hai Phong province 0.743*** (0.144)

Continued
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Table 3.13 Continued

Description Est. SE

Maximum monthly precipitation in a year 1.425*** (0.491)
Bac Ninh province 0.716*** (0.234)
Dong Nai province �0.333** (0.168)
Max. education at least college 0.195** (0.090)
Constant 3.915*** (0.458)
Obs 1676
F(18, 1657) 49.82
p-value 0.000
R2 0.351
�� 1.193
��UL 0.013
��FL 0.100
��DSDT �0.013

Notes: * significant at a 10% level; ** significant at a 5% level; *** significant at a 1% level.

Continued

A3 Employment status equations

Table 3.14 Employment status equations for rural/male/unskilled

Description Wage-earner Self-employed

Est. SE Est. SE

Spouse �1.772*** (0.517) �0.513 (0.580)
Head’s child �0.491 (0.369) �0.548 (0.391)
Literate 1.070*** (0.234) 0.710*** (0.262)
Head’s religion is Catholic �0.653 (0.458) �0.830 (0.534)
Head has no religion �0.390 (0.253) �0.560** (0.283)
Semi-permanent house 0.840*** (0.283) 0.511 (0.324)
House is 6�years old �0.210 (0.322) �1.226*** (0.401)
House is 3–9 years old 2.358*** (0.735) 1.564* (0.833)
Water from well 1.553*** (0.575) 1.626*** (0.617)
Water not from running 
water/rain water/well 1.613*** (0.568) 1.509** (0.607)

Quang Ngai province 1.759* (0.937) 0.824 (1.146)
Dac Lac province �2.325 (1.538) �2.110 (1.797)
Lam Dong province �4.036*** (1.268) �2.248 (1.438)
Tay Ninh province 1.064 (0.659) 1.292* (0.758)
Long An province 0.696 (0.848) 1.660* (0.915)
An Giang province 1.032* (0.591) 1.930*** (0.624)
Tien Giang province �0.362 (0.426) 1.137** (0.480)
Ben Tre province 1.416** (0.672) 0.446 (0.830)
Kien Giang province 0.643 (0.549) 0.954 (0.599)
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Table 3.14 Continued

Description Wage-earner Self-employed

Est. SE Est. SE

Tra Vinh province 1.888* (1.017) 1.342 (1.084)
Soc Trang province 0.659 (0.502) 1.861*** (0.537)
Bac Lieu province 1.314 (0.809) 2.270** (0.879)
Age 0.147*** (0.051) 0.179*** (0.059)
Age of spouse 0.011** (0.005) 0.007 (0.006)
Ratio of dependants 
in household �1.330** (0.649) �1.841** (0.745)

Ratio of students in household 3.539*** (0.807) 2.972*** (0.905)
Age squared/1,000 �2.356*** (0.608) �3.412*** (0.753)
Distance from district town 
to a citya �0.023 (0.007) �0.026*** (0.008)

Average elevation of district 0.006*** (0.001) 0.004*** (0.001)
Length of navigable river 
in district (km) �0.012* (0.006) �0.024*** (0.008)

Total area over 1,500m elevation
in district �0.289*** (0.082) �0.267** (0.114)

Constant �2.230* (1.220) �1.831 (1.331)
Obs 1382
�2

66
400.55

��UL 0.011 0.040
��FL 0.432 0.430
��DSDT �0.058 �0.058

Notes: * significant at a 10% level; ** significant at a 5% level; *** significant at a 1% level.
a city with population greater than 50,000.

Table 3.15 Employment status equations for rural/male/skilled

Description Wage-earner Self-employed

Est. SE Est. SE

Age of spouse squared/1,000 0.567** (0.241) 0.712*** (0.264)
Spouse �1.026*** (0.264) �0.546* (0.312)
Never married �0.826*** (0.286) �0.375 (0.310)
Moved within 5 years from rural area �0.387 (0.343) �0.520 (0.387)
House is 6�years old 0.383** (0.152) 0.328* (0.170)
Electricity available �0.490** (0.202) �0.472** (0.227)
Water from rain 0.499* (0.273) 1.078*** (0.307)
House is 3–9 years old 0.774*** (0.225) 1.014*** (0.257)
Household has radio 0.384*** (0.138) 0.333** (0.157)
Head has at least some education 0.656** (0.333) 0.671* (0.372)
Head has at least college education 0.915 (0.798) 3.090*** (0.927)

Continued
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Table 3.15 Continued

Spouse has at least 10 years of 
education 0.774 (0.544) 1.028* (0.575)

Spouse has at least completed 
secondary �0.868 (0.616) �0.657 (0.651)

Spouse has at least college education 0.701 (0.827) 2.115** (0.961)
Max. educ., at least college education �0.857 (0.558) �1.828** (0.732)
Hai Phong province �0.646 (0.478) �0.893 (0.563)
Thai Binh province �0.415 (0.376) �0.982** (0.466)
Ninh Binh province �0.780 (0.731) �1.275 (0.872)
Thai Nguyen province �0.703 (0.533) �2.488** (1.041)
Thua Thien-Hue province �3.096** (1.543) �3.368** (1.608)
Da Nang province �4.240* (2.189) �3.749* (2.256)
Quang Nam province �3.056* (1.607) �4.252** (1.699)
Quang Ngai province �2.761** (1.356) �2.034 (1.400)
Binh Dinh province �1.406 (0.869) �1.125 (0.917)
Ho Chi Minh City �1.363*** (0.518) �1.019* (0.548)
Tay Ninh province �1.083** (0.530) �1.209** (0.578)
Binh Duong province �1.525** (0.597) �2.539*** (0.791)
Dong Nai province �0.698 (0.496) �0.576 (0.530)
Ban Ria-Vung Tau province �1.488** (0.575) �2.916*** (0.822)
Dong Thap province �0.683 (0.429) �1.441*** (0.521)
Tra Vinh province �1.166** (0.483) �1.360** (0.569)
Soc Trang province �1.580** (0.657) �1.434* (0.775)
Age 0.074* (0.040) 0.225*** (0.047)
Age of spouse �0.033** (0.015) �0.048*** (0.017)
Ratio of females in household 1.310*** (0.433) 1.305*** (0.487)
Ratio of students in household 1.193 *** (0.395) 1.252*** (0.446)
Age squared/1,000 �1.444*** (0.473) �3.729*** (0.583)
Percentage of bare rock 
surface in district 0.020 (0.015) 0.023 (0.017)

Distance from district town to a citya �0.027** (0.011) �0.034*** (0.012)
Distance from district town to a cityb 0.021* (0.011) 0.035*** (0.012)
Total length of road in district (km) �0.676** (0.338) �1.850*** (0.396)
Average annual sunshine duration 0.480* (0.274) 1.428*** (0.302)
SDBR from district town to a citya 0.015** (0.008) 0.019** (0.008)
SDBR from district town to a cityb �0.011 (0.008) �0.020** (0.009)
Constant �0.204 (1.099) �5.401*** (1.251)
Obs 3764
�2

88
483.70

��UL 0.012 0.038
��FL 1.777 1.766
��DSDT �0.108 �0.109

Notes: * significant at a 10% level; ** significant at a 5% level; *** significant at a 1% level.
a city with population greater than 250,000; b city with population greater than 1,000,000.
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Table 3.16 Employment status equations for rural/female/unskilled

Description Wage-earner Self-employed

Est. SE Est. SE

Age of spouse squared/1,000 1.483*** (0.237) 1.594*** (0.370)
Head’s child �1.306*** (0.385) �1.076* (0.553)
Not immediately related to head �1.572*** (0.288) �1.645*** (0.492)
Never married 0.941*** (0.306) 1.381*** (0.432)
Literate 0.404*** (0.149) 0.212 (0.248)
Head’s religion is Catholic 0.598** (0.278) 0.645 (0.469)
Head has no religion 0.470*** (0.144) 0.375* (0.227)
House is 3–9 years old �0.272* (0.139) 0.433* (0.258)
Water from rain 0.379 (0.252) 0.447 (0.431)
Flushing toilet 0.967** (0.382) 1.926** (0.810)
Non-flushing toilet 0.922** (0.364) 0.883 (0.800)
Head has at least some education 0.354* (0.182) �0.215 (0.282)
Head has at least 8 years of education 0.613** (0.236) 0.830* (0.457)
Max. education at least 5 years 0.159 (0.168) �0.455* (0.260)
Max. education at least 8 years �0.282 (0.181) �0.261 (0.351)
Age 0.184*** (0.036) 0.178*** (0.057)
Age of spouse �0.082*** (0.014) �0.092*** (0.022)
Age squared/1,000 �2.974*** (0.412) �3.393*** (0.709)
Distance from district town to citya 0.012* (0.007) �0.070*** (0.018)
Distance from district town to a cityb �0.003*** (0.001) �0.005*** (0.002)
Elevation of district town 0.600* (0.357) �2.718** (1.156)
Average annual humidity duration 0.009** (0.005) �0.032*** (0.010)
SDBR from district town to a cityc 0.001** (0.000) 0.002** (0.001)
Total area over 1,500m elevation 
in district 0.066 (0.053) �0.195 (0.196)

Constant �10.581** (4.782) 28.744*** (9.695)
Obs 2302
�2

48
539.72

��UL 0.012 0.034
��FL 0.219 0.226
��DSDT �0.059 �0.058

Notes: * significant at a 10% level; ** significant at a 5% level; *** significant at a 1% level.
a city with population greater than 10,000; b city with population greater than 250,000; c city with
population greater than 1,000,000.
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Table 3.17 Employment status equation for rural/female/skilled

Description Wage-earner Self-employed

Est. SE Est. SE

Head’s child �1.552*** (0.413) �1.087** (0.542)
Not immediately related to head �1.053*** (0.386) �0.556 (0.483)
Never married 0.943*** (0.306) 1.882*** (0.399)
Moved within 5 years from rural area �0.885*** (0.334) �0.373 (0.465)
Head’s religion is Catholic �0.447* (0.252) �1.599*** (0.376)
Head’s religion is other than none/
Buddhist/Catholic 0.433 (0.410) 1.015** (0.473)
Electricity available 0.301* (0.175) 0.418* (0.229)
House is 3–9 years old �0.115 (0.141) �0.278 (0.175)
At least 10 years of education �0.289 (0.218) 0.964*** (0.241)
Head is married �1.397*** (0.532) �2.117** (0.745)
Nghe An province 0.408 (0.362) 1.360*** (0.440)
Ha Tinh province 1.323 (1.027) 1.144 (1.122)
Da Nang province �1.698** (0.730) �1.493 (1.055)
Ho Chi Minh City �1.856*** (0.371) �0.346 (0.422)
Dong Nai province �0.726* (0.395) 0.739 (0.491)
Ban Ria-Vung Tau province �1.030* (0.562) �0.862 (0.870)
Age 0.184*** (0.041) 0.327*** (0.054)
Household size 0.308** (0.156) 0.311 (0.210)
Head’s age 0.014 (0.010) 0.011 (0.012)
Ratio of dependants in household �1.015* (0.544) �1.477** (0.677)
Ratio of females in household 1.043** (0.432) 0.700 (0.535)
Ratio of children in household �1.382** (0.614) �1.921** (0.747)
Ratio of students in household 2.710*** (0.504) 2.711*** (0.637)
Age squared/1,000 �2.794*** (0.501) �4.604*** (0.698)
Household size squared/1,000 �0.026** (0.012) �0.027 (0.016)
Distance from district town to a citya �0.110*** (0.029) �0.103*** (0.034)
Elevation of district town 1.987*** (0.782) 1.089 (0.921)
Proportion of somewhat steep 
slope (8–15%) 0.025*** (0.010) 0.013 (0.012)

SDBR from district town to a citya 0.079*** (0.020) 0.053** (0.024)
Mean distance to main road 
in district �0.200*** (0.038) �0.081* (0.048)

Length of navigable river in 
district (km) �0.004 (0.004) �0.011** (0.005)

Constant �1.563* (0.909) �6.095*** (1.187)
Obs 3476
�2

62
538.73

��UL 0.015 0.029
��FL 1.976 1.969
��DSDT �0.084 �0.075

Notes: * significant at a 10% level; ** significant at a 5% level; *** significant at a 1% level.
a city with population greater than 10,000; SDBR � shortest distance by road.
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Table 3.18 Employment status equation for urban/male/unskilled

Description Wage-earner Self-employed

Est. SE Est. SE

Literacy 2.573*** (0.821) 2.552*** (0.790)
Head’s ethnicity is Kinh �2.395*** (0.901) �2.271*** (0.849)
Semi-permanent house 1.773*** (0.621) 1.889*** (0.663)
Water from rain 2.529 (1.649) 2.349 (1.834)
Water from well 1.124 (0.886) 1.318 (0.895)
Non-flushing toilet 3.397*** (1.008) 3.130*** (1.021)
Head has at least some education �1.791** (0.848) �2.230*** (0.842)
House is 3–9 years old 1.102 (0.703) 1.394* (0.743)
Spouse has at least 5 years of education �1.486* (0.793) �1.143 (0.815)
Max. educ. in household, at 
least 8 years �0.979 (0.602) �0.696 (0.619)

Age 0.392*** (0.119) 0.469*** (0.131)
Household owns house �2.960** (1.454) �4.033*** (1.316)
Age squared/1,000 �5.153*** (1.540) �7.475*** (1.828)
Area (km2) 0.098*** (0.026) 0.090*** (0.027)
Percentage of natural forest 0.187*** (0.071) 0.221*** (0.070)
Distance from district town to a citya �2.494*** (0.665) �2.479*** (0.666)
Distance from district town to a cityb 0.525*** (0.190) 0.562*** (0.191)
Distance from district town to a cityc �0.403** (0.160) �0.434*** (0.159)
Total length of roads in district �0.060*** (0.017) �0.061*** (0.017)
Average elevation of district �0.101*** (0.029) �0.071** (0.030)
Elevation of district town 0.193*** (0.053) 0.165*** (0.054)
Percentage of moderate slope
in district (4–8%) �2.367*** (0.734) �2.205*** (0.755)
Average annual precipitation 6.330 (5.433) 9.233* (5.451)
Average annual temperature �0.391** (0.168) �0.242 (0.180)
Average annual humidity duration �0.555** (0.225) �0.353 (0.243)
SDBR from district town to a citya �0.888*** (0.244) �0.786*** (0.253)
SDBR from district town to a cityb 2.003*** (0.538) 1.949*** (0.538)
SDBR from district town to a cityc �0.340*** (0.126) �0.368*** (0.126)
SDBR from district town to a cityd 0.314** (0.122) 0.329*** (0.122)
Constant 650.9*** (267.3) 403.0 (288.7)
Obs 225
�2

58
213.54

��UL 0.085 0.112
��FL 0.644 0.638
��DSDT �0.023 �0.029

Notes: * significant at a 10% level; ** significant at a 5% level; *** significant at a 1% level.
a city with population greater than 50,000; b city with population greater than 100,000; c city with
population greater than 250,000; d city with population greater than 1,000,000. SDBR � shortest
distance by road.
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Table 3.19 Employment status equation for urban/male/skilled

Description Wage-earner Self-employed

Est. SE Est. SE

Never married �1.206*** (0.274) �0.530** (0.267)
Divorced/separated/widowed �1.597*** (0.398) �1.469*** (0.435)
Moved within 5 years from urban area �0.769** (0.318) �0.661** (0.299)
Moved within 5 years from rural area �0.655* (0.392) �0.879** (0.397)
Head’s ethnicity is Kinh �0.354 (0.319) �0.403 (0.318)
Electricity available 0.606 (0.580) 1.091 (0.670)
Household has TV 0.616*** (0.213) 0.570*** (0.213)
House is 3–9 years old �0.556** (0.241) �0.400* (0.242)
At least college education 0.498 (0.344) 1.649*** (0.329)
Head at least 10 years of education �0.427** (0.203) �0.237 (0.204)
Spouse at least 10 years of education 0.551 (0.413) 0.486 (0.417)
Spouse at least completed secondary �0.837* (0.456) �0.801* (0.459)
Max. educ., at least secondary 0.430* (0.223) 0.445* (0.230)
Thai Nguyen province �1.089** (0.480) �0.497 (0.447)
Thanh Hoa province 1.778** (0.842) 2.062** (0.851)
Age 0.124*** (0.042) 0.255*** (0.043)
Household owns house 0.688*** (0.235) 0.192 (0.225)
Ratio of students in household 1.382*** (0.426) 1.129*** (0.432)
Age squared/1,000 �2.036*** (0.490) �3.920*** (0.511)
Constant �1.330 (1.106) �3.663*** (1.158)
Obs 1830
�2

38
338.24

��UL 0.059 0.071
��FL 0.264 0.261
��DSDT �0.050 �0.050

Notes: * significant at a 10% level; ** significant at a 5% level; *** significant at a 1% level.

Continued

Table 3.20 Employment status regression for urban/female/unskilled

Description Wage-earner Self-employed

Est. SE Est. SE

Never married 0.404 (0.442) 1.153** (0.509)
Divorced/separated/widowed �0.516* (0.309) 0.397 (0.480)
Literate 0.415 (0.296) 0.874* (0.472)
Head has no religion �0.281 (0.243) �0.431 (0.334)
Head’s ethnicity is Kinh 1.247*** (0.314) 0.407 (0.392)
House is 6� years old �0.322 (0.266) �0.366 (0.387)
Electricity available 0.655 (0.524) 1.637* (0.945)
House is 3–9 years old 1.269*** (0.286) 0.541 (0.439)
Head, at least some education 0.916** (0.371) 0.910* (0.517)
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Table 3.21 Employment status equations for urban/female/skilled

Description Wage-earner Self-employed

Est. SE Est. SE

Age of spouse squared/1,000 �0.332 (0.279) �0.455 (0.292)
Spouse �0.598*** (0.190) �0.693*** (0.216)
Not immediately related to head �0.542** (0.218) �0.289 (0.227)
Never married 0.226 (0.220) 0.838*** (0.231)
Head’s religion is Catholic 0.222 (0.291) 0.406 (0.305)
Head’s religion is other than
none/Buddhist/Catholic �0.556 (0.457) �1.076* (0.583)

Temporary house �1.163** (0.576) �0.888 (0.625)
House is 3–9 years old �0.299** (0.140) �0.327** (0.154)
At least 8 years of education 0.217 (0.147) 0.465*** (0.171)
Head has at least college education �0.524 (0.385) 1.254*** (0.348)
Spouse has at least some education �0.524 (0.456) �0.843* (0.466)
Max. educ., at least college education �0.225 (0.215) 0.429* (0.233)
Age 0.234*** (0.038) 0.312*** (0.044)
Household size �0.050 (0.034) �0.047 (0.037)
Log of the living area �0.151 (0.138) �0.281* (0.151)
Age of spouse 0.035 (0.022) 0.042* (0.023)
Ratio of children in household �0.449 (0.484) �1.324** (0.539)
Ratio of students in household 1.187*** (0.429) 1.319*** (0.472)
Age squared/1,000 �0.003*** (0.000) �0.005*** (0.001)
Arable land in district (km2) �0.002 (0.002) �0.003* (0.002)
Logarithmic population of district �0.558*** (0.086) �0.294*** (0.096)
Distance from district town to a citya 0.075 (0.049) 0.084 (0.055)

Table 3.20 Continued

Description Wage-earner Self-employed

Est. SE Est. SE

Max educ., at least 10 years �0.745*** (0.262) �0.884** (0.403)
Age 0.199*** (0.061) 0.293*** (0.084)
Ratio of dependants in household �1.806** (0.792) �1.633 (1.134)
Ratio of students in household 2.696*** (0.923) 1.440 (1.230)
Age squared/1,000 �2.223*** (0.711) �4.171*** (1.069)
Constant �5.979*** (1.471) �8.046*** (1.983)
Obs 458
�2

28
143.46

��UL 0.040 0.046
��FL 0.162 0.150
��DSDT �0.071 �0.069

Notes: * significant at a 10% level; ** significant at a 5% level; *** significant at a 1% level.

Continued
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Table 3.21 Continued

Description Wage-earner Self-employed

Est. SE Est. SE

Distance from district town to a cityc 0.008** (0.003) 0.017*** (0.004)
Length of main road (km) 0.006 (0.004) 0.014*** (0.004)
SDBR from district town to a cityb 0.004*** (0.001) 0.002*** (0.001)
SDBR from district town to a cityc �0.006** (0.003) �0.012* (0.003)
Mean distance to main road in district �0.423** (0.189) �0.309 (0.209)
Constant 3.975 (1.295) �0.127 (1.450)
Obs 1899
�2

54 556.96
��UL 0.041 0.069
��FL 0.187 0.180
��DSDT �0.029 �0.031

Notes: * significant at a 10% level; ** significant at a 5% level; *** significant at a 1% level.
a city with population greater than 10,000; b city with population greater than 250,000; c city with
population greater than 1,000,000. SDBR � shortest distance by road.
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Notes

1 See Thanh (2005) for further discussion on the process and progress of Vietnam’s
efforts to become a WTO member.

2 According to the World Development Indicators, the Purchasing Power Parity con-
version factor (for 1998) was US$1 = VND 2,673.

3 If we are interested in the impacts of price changes in a particular sector on the spa-
tial distribution of poverty, we could use a partial equilibrium model. We could, for
example, predict nominal consumption using the SAE method and then estimate
the changes in real consumption by exploiting the heterogeneity in consumption
pattern across the country.

4 An alternative approach is to calibrate the sum so that these equations hold with-
out the scaling factor. Either way, we have to make somewhat arbitrary adjust-
ments. This is unavoidable, because the sum of the survey observations is not
necessarily consistent with the SAM. Note that we are only concerned about the
ratios of these macroeconomic indicators before and after Vietnam’s accession to
the WTO.

5 x, z and v are expressed in a row vector format.
6 The policy context for the DSDT scenario is discussed extensively in Hertel and

Winters (2006).
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Introduction

In September 2000, the 189 member countries of the United Nations (UN)
made poverty reduction a global objective by setting Millennium Development
Goals (MDGs). The most important of the MDGs was Goal 1: to eradicate
extreme poverty and hunger, and Target 1: to halve the proportion of people
living on less than a (US) dollar a day, and those who suffer from hunger. The
UN aims to achieve both Goal 1 and Target 1 between 1990 and 2015.

In the Philippines, poverty eradication has been a top priority of its gov-
ernment since 1986. The centrepiece of the Aquino Administration
(1986–92) was economic and social development through the comprehen-
sive agrarian reform programme (CARP), initiated in the second half of the
1980s. The Ramos Administration (1992–98) had the social reform agenda
(SRA), the first effort towards human development in the Philippines
(Balisacan 2003). The Estrada Administration (1998–2001) initiated the
Lingap Para sa Mahihirap (literally meaning ‘looking after the poor’) pro-
gramme to alleviate poverty. The Arroyo Government (2001–) has adopted
the Kapit-Bisig Laban sa Kahirapan (KALAHI) (that is, ‘linking arms against
poverty’) programme, focusing on a comprehensive development of agricul-
tural communities, some of them covered by land reform implementation.

While these targeted poverty reduction programmes may be effective, the
costs of such programmes may be too prohibitive to cover a large enough
number of poorer communities and households. Many authors believe that
another effective alternative approach towards more comprehensive poverty
reduction is to enhance economic growth (Ravallion 2001; Dollar and Kraay
2002). It has been shown that an important driving force to enhance eco-
nomic growth is globalization, defined as the cross-national integration of

9780230_201880_05_cha04.qxd  7-3-08  07:35 PM  Page 90



Yasuyuki Sawada and Jonna P. Estudillo 91

goods, labour and financial markets (World Bank 2002). Since economic
growth has been found to be an effective instrument in reducing poverty
(Dollar and Kraay 2002), globalization has been hypothesized to be an
important force that can lead to poverty reduction (Nissanke and Thorbecke
2007). Yet there remains an empirical question as to whether such a hypoth-
esis holds in the context of the Philippines.

There are different channels of the so-called globalization–growth–poverty-
reduction nexus. First, there is a direct positive relationship between the trade
openness of a country and its economic growth (Harrison 1996; Dollar and
Kraay 2004).1 Second, foreign direct investment (FDI) is considered to be an
important venue to the transfer of technology. FDIs contribute relatively more
to economic growth than do domestic investments. This positive nexus
between FDI and growth is observed especially when sufficient absorptive capa-
bility of advanced technologies is available in the host economy (Borensztein
et al. 1998). Third, in addition to the FDI, the indirect capital flows might also
affect economic growth positively. Harrison (1996) and the World Bank (1991)
found that a higher black-market premium was negatively associated with
growth, suggesting that capital account openness positively enhances macro
level economic growth. And, finally, international labour migration might
affect economic growth through two channels. On the one hand, there is an ex
ante ‘brain effect’, because migration induces domestic investments in educa-
tion, given the higher returns to education abroad. On the other, an ex post
‘drain effect’ arises when the more educated labour force migrate out. The so-
called beneficial brain drain (BBD) emerges when the brain effect outweighs
the drain effect. Indeed, Beine et al. (2001) find supportive evidence for the pos-
sibility of a BBD. Moreover, international emigration reduces poverty through
the remittances sent by the migrants. Indeed, Adams and Page (2003) found
that international emigration exerts a strong, statistically significant and posi-
tive effect on reducing poverty in a broad cross-section of developing countries.

Despite the compelling evidence using cross-country macro data, there
is relatively little empirical evidence on the role of the two types of
globalization – that is, integration of international trade and emigration – in
reducing poverty at the household level. This chapter tries to fill in this gap
in the literature by using household-level data from the Philippines, and we
employ Target 1 of the MDGs as the benchmark in evaluating the effects of
globalization on poverty reduction.

The provincial poverty lines

The poverty line can be the domestic poverty line, set by the National
Statistical Co-ordination Board (NSCB) of the Philippine government or the
international poverty line, which is pegged at US$1.08 per capita per day
purchasing power parity (PPP) equivalent (Chen and Ravallion 2004). The
use of the PPP may indeed be appropriate in assessing the poverty situation
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of the country as a whole (World Bank 2005). The PPP, however, may not
measure accurately the spatial variations of poverty within the country,
because it fails to incorporate inter-provincial price differences. Price varia-
tions across provinces may be considerable in large and poorly integrated
economies such as the Philippines (Baulch 1997). In this chapter, we esti-
mate better and internationally comparable provincial poverty lines by care-
fully assessing and incorporating the inter-provincial price differences.

Provincial PPP and the provincial 
one-dollar-a-day poverty line

The PPP for province j in the Philippines in year t is defined as:

(4.1)

where is the overall price level in province j in the Philippines and 
is the aggregate price level of the USA in the benchmark year of 1993. The
provincial PPP in Equation (4.1) can be represented as a product of the country-
level PPP and the ratio of the provincial-specific price level to the national
price level:

where is the overall price level in the Philippines.
The provincial relative price (Term A) in Equation (4.2) can be computed

through a two-step procedure. In the first stage, we used the detailed provincial-
level individual commodity price information collected by the National
Statistics Office (NSO) to obtain the benchmark-relative prices in 2003 for all
provinces. For example, the overall price level in province j at year 2003,

, can be calculated from the commodity-wise price data in the province:

(4.3)

where k is an identifier of consumption items and wk is the share of the com-
modity in the household budget. We take the price information in 2003 on
rice as a major staple, poultry meat as source of protein, and electricity as a
non-food expenditure item to construct this benchmark price. We also
calculate the aggregate price level, , by applying Equation (4.3) to theP Ph
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national-level data. In the second stage, we use the provincial- and national-
level consumer price index (CPI) to compute the relative price for year t
using the formula:

Equation (4.4) constitutes the entire Term A of Equation (4.2). Term B of
Equation (4.2) is simply the ratio of the aggregate CPI in the Philippines at
time t and the CPI in 1993, with the CPI being taken from the NSO database.
Finally, following World Bank (2005), the benchmark PPP in Term C of
Equation (4.2) is simply the consumption PPP in 1993 drawn directly from
the Penn World Tables 5.7.2 By using the province-specific PPP of Equation
(4.2), it is straightforward to compute the poverty line for each province in
the local currency equivalent of US$1.08 per capita per day.

The NSCB is the agency responsible for setting domestic poverty lines. The
NSCB poverty line, however, is considerably higher than the US$1.08 per
capita per day PPP equivalent. For example, the NSCB annual poverty line in
the year 2000 was Php 13,966, whereas the US$1.08 per capita per day is
only Php 6,614. We thus expect that the proportion of households and indi-
viduals that are classified as poor is significantly higher when using the
NSCB poverty line.3

Poverty trends in the Philippines, 1985–2000

We assessed the provincial poverty situation by applying the province-specific
US$1.08 per capita per day to the per capita expenditure (see Table 4.1). We
use household size as weights in our calculations of poverty incidence and
poverty gap ratio, to correct for possible sampling bias associated with
household size – that is, the poverty contribution of smaller households is
magnified if there is no correction for household size in the calculations.

For each province, we construct two poverty measures: the incidence of
poverty or the headcount ratio, P(0), and the poverty gap measure, P(1), where
P(�) is the Foster–Greer–Thorbecke (FGT) (1984) poverty index, defined as:

(4.5)

where C is the individual consumption level, f (C) is its consumption density
function, and Z is the poverty line. We do all our calculations using the

P(�) � ��
Z
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rounds of family income and expenditure surveys (FIES) from 1985, 1988,
1991, 1994, 1997 and 2000. The FIES in the Philippines is a large-scale,
repeated cross-section and multipurpose household survey collected and
compiled by the NSO.

Table 4.1 shows the poverty measures at the level of individual members of the
household for the Philippines as a whole, using the US$1.08 per capita per day
poverty line. The proportion of poor individuals remained fairly similar at about
25 per cent from 1985 to 1991, decreased to 16.6 per cent in 1997 but increased
to 18.1 per cent in 2000.4 The increase in 2000 is possibly a result of the negative
impacts generated by the Asian financial crisis and the severe drought caused by
El Niño. Datt and Hoogeveen (2003) found that the El Niño shock accounted for
the largest share of the overall impact, mainly because a substantial number of
poor Filipino households make their living from agriculture.

The Appendix (see page 110) shows the provincial-level poverty incidence for
1985–2000. The incidence of poverty in 1985 was generally higher in provinces
located in the Bicol region – namely Catanduanes, Masbate and Sorsogon – but
the decline in poverty in these provinces was remarkable in the 1990s. The
Central Luzon region – more notably the provinces of Bulacan, Nueva Ecija and
Pampanga – had the lowest poverty incidence in all the years surveyed.

Cebu experienced the most remarkable decline in poverty in the Central
Visayas, and Camiguin in Northern Mindanao. Davao and Davao del Sur had
the lowest poverty in Southern Mindanao, comparable with the provinces in
Central Luzon. Provinces located in Southern Tagalog, Central Luzon and
Ilocos are less poor compared with provinces in other regions because of their

94 Trade, Migration, Poverty: The Philippines

Table 4.1 Poverty lines and poverty indicators at the individual level in the
Philippines, 1985–2000

1985 1988 1991 1994 1997 2000

Poverty lines in Php annual values

NSCB 3,856 5,008 7,292 8,878 10,998 13,966
US$1.08 1 2,003 2,497 3,452 4,343 5,413 6,614

Poverty incidence at the individual level (%) 2

US$1.08 1 23.5 24.9 24.6 17.5 16.6 18.1

Poverty gap at the individual level (%) 2

US$1.08 1 6.04 6.34 6.53 4.18 3.89 4.38

Notes: 
1 Per capita per day adjusted for interprovincial price differences.
2 Based on per capita expenditure data.

Source: National Statistical Coordination Board (NSCB), Statistical Yearbook, various years.
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proximity to the national capital region (NCR). Provinces in the Southern
Tagalog region that belong to the CALABARZON group (Cavite, Laguna,
Batangas and Quezon) are expected to be less poor because of their proximity
to the NCR and the government’s efforts to build infrastructure to induce
industries and residential areas to relocate to CALABARZON in an attempt to
decongest the NCR. On the other hand, the poorest provinces in the year 2000,
where the incidence of poverty is more than 50 per cent are Masbate in Bicol,
Eastern Samar in Eastern Visayas, Ifugao, Kalinga, and Mount Province in CAR.
Overall, we can observe wide variations in poverty across provinces and differ-
ent years, which can be explained partly by the wide variations in provincial
household income and price levels.

Poverty, international trade and emigration

The Philippines can be characterized by an increasing external openness,
which we define as a ratio of the total value of exports to GDP, from 1986 to
1998, except for 1997, during the Asian currency crisis, when the degree of
openness in the Philippines declined sharply (see Figure 4.1). Using house-
hold data from the Philippines, Pernia and Quising (2003) find that trade
openness appears to be beneficial to regional economic growth because it
induces a movement of the production base away from the NCR, which had
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Figure 4.1 Openness in the Philippines, 1980–2000

Note: The openness index is defined as the ratio of export value to GDP.

Source: Penn World Tables.

9780230_201880_05_cha04.qxd  7-3-08  07:35 PM  Page 95



been the hub of major economic growth in the country. Pernia and Quising
(2003) find that most of the special economic zones (SEZs) (which are largely
export processing zones – EPZs), have started to move out of NCR to relocate
to Southern Tagalog, Central Luzon and Central Visayas. The movement of
industries away from NCR has been facilitated by the Bases Conversion and
Development Act, enacted in 1995, mandating the conversion of the former
US bases into SEZs. The Special Economic Zone Act, on the other hand, facil-
itates the flow of exports overseas from these four regions. The NCR had a
24 per cent share of the total value of exports in 2000, Southern Tagalog had
52 per cent, Central Luzon 7 per cent, and Central Visayas 6 per cent.
Machines and transport equipment, which are largely labour-intensive prod-
ucts, were the major exports of the Philippines, consisting of 22 per cent in
1994 and 37 per cent in 2000 of the total value of exports.

The Philippines is also known as a major supplier of international
migrants. Contract workers in Saudi Arabia and permanent emigrants to the
USA are major groups of Filipino migrants. Figure 4.2 presents the number of
registered Filipino emigrants in the professional, technical and related cate-
gories. It is evident that the numbers of these workers increased remarkably
from the late 1990s. It is noteworthy that overseas workers were made up of
51 per cent males and 49 per cent females in 2002. Common country desti-
nations are Saudi Arabia, Japan and Taiwan for males, and Hong Kong,
Singapore, Japan and Saudi Arabia for females.

96 Trade, Migration, Poverty: The Philippines
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Using household-level data, Rodríguez (1998) shows that an expansion in
international emigration increased the per capita income growth in the
Philippines, even though the amount of remittances (in US$) does not nec-
essarily comply with this pattern of labour emigration (see Figure 4.3). This
is possibly because the level of remittances sent to the Philippines is
explained mainly by the level of income of the host countries and not
merely by the number of Filipino workers overseas in the respective host
countries. Specifically, workers going to East Asian countries such as Japan,
Korea and China tend to send more remittances home because these are
higher-income countries, where wages are higher.

Impacts of external openness and emigration on 
poverty reduction: provincial-level estimates

To investigate the role of international trade and emigration in poverty
reduction, we apply a reduced-form cross-country regression approach, sug-
gested by Besley and Burgess (2003), to the provincial-level data in the
Philippines. The Besley and Burgess (2003) model is

log Pit � � log yit � �i � �it (4.6)

where Pit and yit are the incidence of poverty and average per capita house-
hold income, respectively, in the ith province at time t. The second and the
last terms on the right-hand side are the provincial fixed effects, and a
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9780230_201880_05_cha04.qxd  7-3-08  07:35 PM  Page 97



well-behaved error term, respectively. With the estimated elasticity, �, we
can compute the annual per capita household income growth rate necessary
to achieve target 1 of the MDGs. We extend the Besley and Burgess (2003)
model in Equation (4.6), by adding a variable for external openness, OPEN,
and by decomposing total household income into non-transfer income, yNT,
and transfer income, yT, both of which are extracted from the FIES:

log Pit � �1(t) log OPENit � �2 log yit
NT � �3 log yit

T � �i � �it (4.7)

Since the left-hand side variable is at the provincial level, yNT and yT refer to
the average values for each province. OPEN is defined as the ratio of regional
exports to the gross regional domestic products (GRDP) and we allow its
coefficient to vary by year by interacting OPEN with the year dummies. The
export data are extracted from the foreign trade statistics, while the GRDP
is extracted from various issues of the Philippine Statistical Yearbook. OPEN is
constructed for fourteen regions in 1988, 1994 and 2000, with the exclusion
of only 1985, 1991 and 1997. While the sample size reduces to about half
when we exclude these three years, Pernia and Quising (2003) argue that sig-
nificant liberalization measures were introduced in the Philippine economy
in 1988, 1994 and 2000, thus making these years particularly suitable for our
analysis. Also, these three years cover the wake of the Asian currency crisis,
when the national economic growth rate fell back significantly.

We further extend Equation (4.7) by adding an income inequality variable
on the right-hand side, measured by the interprovincial standard deviation
of household income, �it. And to examine the effects of the changing degree
of globalization, we estimate Equation (4.7) by allowing OPEN to vary by
year. The revised equation is:

log Pit � �1(t) log OPENit � �2 log yit
NT � �3 log yit

T � ��it � �i � �it (4.8)

Table 4.2 summarizes the descriptive statistics for the variables used in our
estimations, while Table 4.3 shows the results of Equations (4.6), (4.7) and
(4.8). We calculate an elasticity, �, of �0.44 with a standard error of 0.04;
the coefficient was statistically significant at the 1 per cent level of signifi-
cance (see Table 4.3: Specification (1)).5 This implies that it would require a
6.5 per cent annual per capita income growth over 25 years to cut the
poverty incidence by a half in the Philippines. Specifications (3) and (4) in
Table 4.3 show that the coefficients on yNT were negative and statistically
significant, suggesting that yNT had the effect of decreasing poverty,
whereas the coefficients of yT were not statistically different from zero.
These results suggest that, at the provincial level of aggregation, the growth
of yNT was a significantly more important driving force behind poverty
reduction. Unexpectedly, the sign of the coefficients of OPEN turned out to
be positive, pointing to the possibility that trade openness created more
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poverty (see Table 4.3: Specifications (5) and (6)). We thus include the
openness index for each year separately to identify during which specific
year trade openness led to more poverty. Specification (7) in Table 4.3
shows that the coefficient of OPEN was negative and significant in 1988
and 1994, and positive and significant in 2000. The sharp change in the
impact of trade openness on poverty incidence may be a reflection of the
Asian currency crises that decreased living standards in the Philippines
through the international transmission of negative international
macroshocks to the Philippine economy. This finding is consistent with

Table 4.2 Descriptive statistics for the variables used in the estimations

Variable name No. of valid Mean Standard
observations deviation

Province-level data

Headcount ratio (in log) lpoor 461 �2.094 1.228
Average income per adult 
equivalent in log lpi 468 9.458 0.675

Average non-transfer income 
per adult scale equivalent
in log lpneti 468 9.384 0.659

Average transfer income 
per adult equivalent in log ltr 466 6.442 1.376

Openness index 
(regional-level data) open 223 0.264 0.441

Intra-province standard 
deviation of income per 
adult equivalent scale di 468 0.721 0.102

Rate of implementation of 
land reform by province carp 419 36.271 36.706

Household-level data

Dummy � 1 if a household’s
income per adult equivalent
scale is below US$1 per day
poverty line wbpoor1 161,014 0.149 0.356

Poverty gap (Z–C)/Z if a 
household income is 
below poverty line adwb1 161,014 0.036 0.106

Non-transfer income per 
adult scale equivalent netapci 161,645 19996.140 49331.78

Transfer income per 
adult equivalent aptr 161,645 1845.789 10044.16

Openness index 
(regional-level data) open 79,029 0.329 0.504
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Table 4.3 Determinants of provincial poverty headcount ratio in the Philippines, 1985–2000, results of Equations (4.6), (4.7) and (4.8)

Variable Specification
(1) (2) (3) (4) (5) (6) (7)

Coef. Coef. Coef. Coef. Coef. Coef. Coef.
(Std err.) (Std err.) (Std err.) (Std err.) (Std err.) (Std err.) (Std err.)

Total income1 �0.440 �0.540
(0.040) (0.045)

Non-transfer income1 �0.475 �0.522 �0.546 �0.608 �0.670
(0.064) (0.063) (0.132) (0.122) (0.138)

Transfer income1 0.028 �0.012 0.036 �0.056 �0.050
(0.040) (0.040) (0.080) (0.076) (0.076)

OPEN2 0.207 0.215
(0.105) (0.097)

OPEN in 1988 �0.387
(0.622)

OPEN in 1994 �0.774
(0.397)

OPEN in 2000 0.212
(0.100)

Std dev. of total income 1.730 1.714 2.964 2.779
(0.374) (0.383) (0.595) (0.634)

Constant 2.072 1.762 2.186 1.648 2.740 1.788 2.552
(0.380) (0.376) (0.431) (0.437) (0.852) (0.809) (1.015)

No. of observations 461 461 459 459 220 220 220
No. of provinces 81 81 81 81 81 81 81

Notes: 
1 In logarithm and adult equivalent using the following weights: members 1–7 years old � 0.2; 8–15 years old � 0.4; 16–24 years old � 0.8; 25 years old and
above � 1.0.
2 Regional-level openness index defined as the ratio of the value of regional exports to the regional GDP in 1988, 1994 and 2000.
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Yasuyuki Sawada and Jonna P. Estudillo 101

those of Datt and Hoogeveen (2003), who found a 5 per cent reduction in
average living standards in the Philippines because of the Asian crises.

Our results are consistent with the hypothesis that inequality tends to
increase poverty; the coefficients of the income inequality measure were all
positive and highly significant in Specifications (2), (4), (6) and (7) in
Table 4.3. More specifically, the estimated coefficient was 2.96, with a stan-
dard error of 0.595 and the variable’s standard deviation of 0.102 (see
Table 4.3: Specification (6)). This means that if we lower the level of inequal-
ity by one standard deviation, poverty declines by as much as 30 per cent –
that is, 2.96 � 0.102.6 This simple, back-of-the-envelope calculation suggests
that a redistribution policy can lead to a considerable reduction of poverty in
the Philippines. Indeed, Balisacan and Fuwa (2003) point out that the imple-
mentation of the CARP has had an important impact on both economic
growth and asset and income redistribution in the Philippines.

The absolute magnitude of the elasticity in the Philippines is much smaller
compared with that of the Asia and Pacific region and other regions in the
world, as reported by Besley and Burgess (2003) (see Table 4.4). Hence it is
reasonable to conclude that economic growth in the Philippines has had the
lowest impact on poverty reduction in East Asia. The historical per capita
real GDP growth rate from 1960 to 1990 was only 1.3 per cent per annum,
which means that the Philippines needs to increase its speed of economic
growth by about five times in order to achieve Target 1 of the MDGs. Since
the speed of necessary growth necessary to achieve Target 1 is higher than
the historical average, there is clearly a need to identify policy instruments
to enhance economic growth and implement redistribution and institu-
tional reforms that can reduce poverty even in a regime of slow growth.
Land reform has been considered to be an effective redistributive

Table 4.4 Growth and poverty reduction in different regions, 1990–2015

Philippines World Asia Eastern Latin Middle South Sub-
& the Europe & America East & Asia Saharan
Pacific Central North Africa

Asia Africa

Elasticity �0.44 �0.71 �1.00 �1.14 �0.73 �0.72 �0.59 �0.49
Required 
growth (%)1 6.51 3.80 2.70 2.40 3.80 3.80 4.70 5.60

Average 
annual 
growth,
1960–90 (%) 1.30 1.70 3.30 2.00 1.30 4.30 1.90 0.20

Note: 1 Required growth rate to achieve Goal 1 and Target 1 of the Millennium Development Goals
(MDGs).
Sources: Besley and Burgess (2003); Penn World Tables online.
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programme targeted to benefit the poor and, in addition, we believe that
macroeconomic and political stability, and revitalized public infrastructure,
are equally important to enhance private investment and private sector
development.

Impacts of external openness and emigrants on 
poverty reduction: household-level estimates

We investigate the determinants of poverty at the household level using P(0)
and P(1) of the FGT index and the same regression equations that we apply
at the provincial level. The econometric model for P(0) is:

Pit
* � �0 � �1 yit

NT � �2 yit
T � �it (4.9)

HCit � 1 if Pit
* � 0

where Pit
* is a continuous latent variable, which indicates the degree of

poverty. HC is a discrete variable, which takes the value of unity, if the
household per capita income falls below the poverty threshold, and zero
otherwise. We estimate the system of Equation (4.9) using a probit model
under normality assumptions.

The econometric model for P(1) is:

Pit
* � �0 ��1 yit

NT � �2 yit
T � �it (4.10)

GAPit � Pit
* if Pit

* � 0

� 0 otherwise

where GAP is defined as (Z�C)/Z.
Table 4.5 shows the results of Equations (4.9) and (4.10). In all the specifi-

cations, the coefficients of yNT and yT were negative, suggesting that both
types of income decreased the incidence and depth of poverty significantly.
The magnitude of the coefficients of yT was significantly larger than that of
yNT based on the Wald tests for the quality of coefficients, which means that
at the household level, yT is significantly more important than yNT in
decreasing poverty. Recall that in the provincial-level of analysis, we find the
opposite, that is, yNT was significantly more important than yT in reducing
the provincial headcount index. We believe that these contrasting results are
simply an artefact of the aggregate data, which are provincial averages that
do not capture the individual household effects of yT in reducing poverty.

Our finding that yT was more important than yNT is consistent with the
findings of Cox and Jimenez (1995), who found that the income shortfall of
the poor induces a large increase in private transfers from the rich to the
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Table 4.5 Determinants of the probability of being poor, and poverty gap ratio of poor households in the Philippines, 1985–2000; results
of Equations (4.9), (4.10) and (4.11)

Dependent variable Probability of being poor Poverty gap ratio(for 
poor households only)

Specification (1) (2) (3) (4) (5) (6)

Independent variable Coef. Coef. Coef. Coef. Coef. Coef.
(Std err.) (Std err.) (Std err.) (Std err.) (Std err.) (Std err.)

Non-transfer income in adult �0.184 �0.188 �0.228 �0.060 �0.059 �0.067
equivalent scale (in 1,000 Php) (0.000142) (0.000204) (0.000238) (0.000473) (0.000646) (0.000697)

Transfer income in adult �0.230 �0.218 �0.228 �0.074 �0.067 �0.065
equivalent scale (in 1,000 Php) (0.000635) (0.00083) (0.000840) (0.000196) (0.00245) (0.00233)

OPEN in 1988, 1994 and 2000 0.512 �0.906 0.157 �0.230
(0.017) (0.08) (0.00475) (0.021)

Additional coefficient �2.530 �0.723
of OPEN in 1988 (0.104) (0.027)

Additional coefficient 1.520 0.404
of OPEN in 2000 (0.080) (0.021)

Constant 0.562 0.579 0.579 0.197 0.196 0.333
(0.010) (0.015) (0.015) (0.0028) (0.0040) (0.0047)

Wald test statistics [p-value] on
equality of non-transfer
income and transfer income 51.42 12.60 0.11 49.76 10.54 0.84
coefficients [0.0000] [0.0004] [0.736] [0.0000] [0.0012] [0.359]

No. of observations 161,014 161,014 78,714 161,014 161,014 78,714
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poor, leading to a decline in poverty and an improved distribution of house-
hold income. Figure 4.3 also shows a marked increase in remittances in 1997
during El Niño, giving further support to Cox and Jimenez (1995). Private
transfers in the Philippines commonly circulate among altruistically linked
extended families.

To examine the direct impacts of trade openness on household-level
poverty, we include OPEN in Equation (4.10), so that our latent equation for
poverty becomes:

Pit* � �0 � �t OPENit � �1 yit
NT � �2 yit

T � �it (4.11)

The coefficients of the openness index were positive and statistically
significant, supporting the provincial-level evidence of a significant and
positive relationship between trade openness and degree of poverty (see
Table 4.5). Year-specific slope dummies for the openness index showed a
negative and significant coefficient in 1988 and 1994, but a positive and
significant coefficient in 2000, once again supporting our provincial-level
results and suggesting that trade openness reduced poverty significantly
before the Asian crises, while its impacts were reversed after the crises. The
massive depreciation of the local currency caused large changes in relative
prices that reduced the real income of the poor (World Bank 2000).
Accordingly, trade openness generated a negative impact on the welfare of
the poor during the crisis. In fact, more than 90 per cent of families
reported being adversely affected by higher prices for food and other com-
modities (World Bank 2000: 114).

We augment the Tobit model of Equation (4.11) by adding observations
on the poverty gap variable of the non-poor households along with the
poor households. The resulting estimation model is the so-called treatment
effect model, or the model with the endogenous dummy variable (Greene
2003: 787–9):

GAPit � �0 � �OPENit � �1 yit
NT � �2 yit

T � �HCit � �it (4.12)

POVit* � Zit � � �it

where POV represents the latent continuous variable of being in poverty. We
estimate the system of Equation (4.12) by assuming that � and v follow a
bivariate normal distribution. We employ the Heckman two-step procedure
to estimate the model with corrected standard errors. The first stage is a pro-
bit model of the probability of being poor, while the second stage is the
regression of the determinants of the poverty gap ratio. The poverty gap
ratio of the poor households was positive, while it was negative for the
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non-poor households. Accordingly, we include the sample selection correc-
tion term in the second stage, so that our second-stage equation becomes:

GAPit � �0 � �OPENit � �1 yit
NT � �2 yit

T � �HCit (4.13)

� � uit

where 	(.) and 
(.) are the density and cumulative density functions of a
standard normal distribution, respectively. Table 4.6 shows that, in the
pooled sample, consisting of both poor and non-poor households, the effect
of yT became larger than that of yNT, which suggests that transfer income is

�it �1
	(Zit�̂)


(Zit�̂)
� (1 � �it )�1 

	(Zit�̂)

1 � 
(Zit�̂)

Table 4.6 Determinants of the poverty gap ratio of poor and non-poor households in
the Philippines, 1988–2000; results of the Heckman two-stage procedure in Equation
(4.13) with provincial fixed effects

Dependent variable Probability of Poverty gap ratio
being poor (poor & non-poor 
(1st stage) households)

(2nd stage)

Specification (1) (2)

Independent Coef. Coef.
variable (Std err.) (Std err.)

Non-transfer 
income in adult 
equivalent scale �0.188 �0.0832
(1,000 Php) (0.0020)*** (0.00021)***

Transfer income in
adult equivalent scale �0.218 �0.0714
(1,000 Php) (0.0083)*** (0.00098)***

OPEN in 1988, 1994 0.512 0.372
and 20001 (0.017)*** (0.021)***

Headcount 1.353
ratio (in log) (0.056)***

Constant 0.579 �0.498
(0.0150)*** (0.017)***

�1[�(� ) � corr(�, v)] �0.262
(0.038)***

No. of observations 78,714

Note: 1 Regional-level openness index.
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an especially important instrument in reducing the poverty of poor and
non-poor households alike. The coefficients on the sample-selection correc-
tion terms were significantly different from zero, indicating that the
exclusion of the non-poor households in the regression of the determinants
of poverty gap ratio leads to a significant sample selection bias.

The determinants of transfer income 
from abroad

Overseas migration is a direct way by which households can participate in
globalization. Overseas migration tends to reduce poverty through transfer
income from overseas, even though transfer income from abroad causes an
increase in household income inequality (Estudillo et al. 2001). In the
Philippines, about 5 per cent of the total household income comes from
overseas transfers, and about 4 per cent from domestic transfers.7 Since
overseas job placements require a significant amount of money for job
placement fees and pocket money, credit availability is a key deciding factor
for a household to invest in emigration. Credit availability increases with
land ownership and access to usufruct, so that the implementation of the
land reform programme may affect the household decision to invest in
emigration, and therefore, the amount of transfer income received by the
households.

The land reform programme in the Philippines was promulgated by
Presidential Decree (PD) 27 during the Marcos Administration. PD 27 applies
to rice and corn farms only. The programme converts share tenancy to lease-
hold tenancy, if the landlord owns less than 7 hectares of land, or to a cer-
tificate of land transfer (CLT) if the landlord owns more than 7 hectares. CLT
holders receive an emancipation patent (EP) on completion of amortization
payments to the Land Bank of the Philippines. The CARP under the Aquino
Administration continued to implement the programmes under PD 27, and
in addition transferred the ownership rights of public and alienable lands to
cultivating tenants, increased the scope to include plantation crops as well as
rice and corn, and decreased the maximum allowable landholdings from
7 ha. under the PD 27 to 3 ha.

Since the implementation of the land reform programme coincided
with the green revolution, which had a significant impact on land produc-
tivity, the pawn values of land ownership and usufruct escalated, thus
making land-pawning revenues an important source of funds for emigration.
According to Otsuka (1991), the land reform programme has been imple-
mented successfully in favourable rice-growing areas in the Philippines.
Indeed, the areas that are characterized by favourable production environ-
ments and have undergone a successful land reform programme are those
with a higher rate of emigration. Given the increase in de facto land
ownership in the Philippines, and increased access to usufruct of land
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through the conversion of share tenancy to leasehold tenancy and CLT
rights, land-pawning has become a dominant form of obtaining loans in the
Philippines (Nagarajan et al. 1992).

Owned lands are commonly used as collateral to formal credit sources
such as banks and co-operatives. Usufruct rights on land, such as leasehold
rights and CLT rights, are pawned out to well-trusted informal credit sources
such friends, relatives, fertilizer dealers and village money-lenders, because
the pawning-out of usufruct rights is deemed to be illegal by the land reform
laws. Revenues from pawning, on the other hand, are used to finance over-
seas job placement fees, the secondary and tertiary education of children, to
cover sickness and death among family members, and to start a non-farm
business endeavour such as the operation of village transport or a general
store (Estudillo et al. 2007).

In any case, progress in land reform is likely to induce emigration and
increase transfer income from abroad. In order to investigate this linkage, we
regress transfer income from abroad at the provincial and household levels
on the proportion of land under the land reform programme for each
province. The estimation model is:

yit
TA � �0 � �(t) CARPit � �i � �it (4.14)

where CARP is the provincial-level proportion of land area under the imple-
mentation of the comprehensive agrarian reform programme, and �i is
provincial fixed effects.

It is clear to see from Table 4.7 that the coefficient of CARP was positive
and statistically significant at both the provincial and household levels,
supporting our argument on the existence of the land reform–credit–
emigration–transfer nexus. We also relax the constant coefficients on the
implementation rate of land reform (see Table 4.7: Specifications 2 and 4).
Interestingly, the net impact of the land reform coefficient was negative and
statistically significant in 1985 and 1988, but the coefficient increased
sharply after 1991. This implies that the effect of land reform was not posi-
tive in inducing transfer income from abroad in the 1980s, but the induce-
ment effect had been enhanced significantly in the 1990s, possibly because
pawning revenues had become an important source of funds to finance
overseas migration.

While we believe that the implementation of land reform induced
the rise in transfer income from abroad, we need to examine whether the
implementation of land reform improved the poverty situation of
the ultra poor. The ultra poor are commonly landless households that
were not identified as beneficiaries of the land reform, thus we can expect
that such households were not able to invest in emigration. Indeed, we
find that the transfer income of the poorest of the poor, who belonged to
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Table 4.7 Determinants of transfer income, the Philippines, 1985–2000: results of
Equation (4.13) with provincial fixed effects

Specification (1) (2) (3) (4)

Data at the:
Independent Province Province Household Household
variable level level level level

Coef. Coef. Coef. Coef.
(Std err.) (Std err.) (Std err.) (Std err.)

Percentage area 
in the province 0.018 �0.053 22.234 �113.062
covered by land reform (0.001) (0.029) (0.792) (19.819)

Additional coefficient 
of land reform for:

1988 0.040 77.130
(0.030) (20.197)

1991 0.074 118.255
(0.028) (19.128)

1994 0.067 120.365
(0.029) (19.436)

1997 0.070 126.615
(0.029) (19.532)

2000 0.071 135.514
(0.029) (19.565)

Constant 5.719 5.796 639.293 976.863
(0.053) (0.067) (40.965) (54.934)

No. of observations 408 408 133,168 133,168
No. of provinces 69 69 69 69

Table 4.8 Share of transfer income in total household income in the Philippines, by
income decile, 2000

I II III IV V VI VII VIII IX X
Poorest Richest

Share (%) 0.62 1.04 1.77 2.59 3.46 5.29 6.72 9.18 11.85 13.70
Standard 
deviation 4.73 5.97 8.17 10.00 11.82 15.43 17.11 20.51 23.18 25.04

the lowest income decile, was less than 1 per cent of the total income,
whereas the transfer income of the highest income decile was about 14 per
cent of the total income in 2000 (see Table 4.8). This implies that the ultra
poor were excluded from the land reform–credit–emigration– transfer
nexus.
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Concluding remarks

The aim of this chapter was to assess how the two types of globalization –
that is, integration of international trade and emigration – affected poverty
reduction in the Philippines, using provincial panel data and repeated
cross-sectional household data from 1985 to 2000. We have three important
findings. First, both non-transfer and transfer incomes decreased poverty.
At the provincial level of aggregation, the growth of non-transfer income
was the more important driving force behind poverty reduction, while at
household level, transfer income was more important. This implies that
transfer income exerted a wide variation of household-specific effects in
reducing poverty.

Second, external openness reduced poverty significantly in 1988 and
1994, whereas its impact was reversed in 2000. This sharp change may be a
reflection of the Asian currency crisis, which decreased living standards
through an international transmission of a negative macroshock to the
Philippine economy. Third, and finally, progress in land reform implemen-
tation was likely to induce international emigration and increase transfer
income from abroad. The effects of land reform in inducing transfers from
abroad were not positive in the 1980s, but the inducement effect had been
enhanced significantly by the 1990s perhaps because land-pawning
arrangements had become popular in the 1990s. Pawning revenues were
commonly used to pay job placement fees to ensure employment overseas.
Unfortunately, we find that the ultra poor were left out of the land
reform–credit–emigration–transfer nexus.

We believe that it is particularly important in future works to look closely
at the households to identify other important transmission mechanisms by
which emigration affected poverty reduction. For households that have
benefited from previous emigration, we hypothesize that such emigration
fosters further investments in the secondary and tertiary schooling of the
younger generation, given that returns to higher levels of schooling are
bound to be higher in overseas work (Estudillo and Otsuka 1999). But the
ultra poor never ventured into emigration because they could afford to do
so. An important question is how the benefits of emigration are transmit-
ted to the ultra poor through interfamilial and intracommunity sharing
mechanisms.
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Table 4.A1 Provincial poverty incidence at the individual level, 1985–20001 (US$1.08
per capita per day poverty line)

Region Province 1985 1988 1991 1994 1997 2000

Philippines Philippines 0.235 0.249 0.246 0.175 0.166 0.181
NCR Metro Manila 0.035 0.133 0.021 0.003 0.021 0.033
Ilocos

Ilocos Norte 0.133 0.181 0.265 0.159 0.111 0.073
Ilocos Sur 0.346 0.303 0.246 0.211 0.111 0.152
La Union 0.167 0.222 0.231 0.229 0.246 0.194
Pangasinan 0.355 0.322 0.346 0.228 0.256 0.251

Cagayan
Batanes 0.367 0.359 0.179 0.244 0.050 0.030
Cagayan 0.459 0.575 0.479 0.373 0.317 0.360
Isabela 0.386 0.398 0.420 0.336 0.386 0.342
Nueva Vizcaya 0.382 0.361 0.361 0.161 0.180 0.211
Quirino 0.334 0.671 0.670 0.692 0.445 0.448

Central 
Luzon

Bataan 0.063 0.350 0.155 0.149 0.036 0.022
Bulacan 0.028 0.008 0.027 0.030 0.015 0.013
Nueva Ecija 0.187 0.137 0.162 0.101 0.106 0.075
Pampanga 0.093 0.146 0.117 0.063 0.019 0.047
Tarlac 0.460 0.548 0.481 0.417 0.329 0.446
Zambales 0.208 0.336 0.338 0.371 0.246 0.382

Southern 
Tagalog

Aurora 0.103 0.071 0.171 0.056 0.034 0.112
Batangas 0.133 0.136 0.087 0.046 0.029 0.022
Cavite 0.000 0.003 0.030 0.007 0.005 0.008
Laguna 0.022 0.031 0.020 0.009 0.008 0.014
Occidental 
Mindoro 0.088 0.294 0.348 0.160 0.373 0.416

Oriental 
Mindoro 0.543 0.753 0.622 0.422 0.365 0.447

Palawan 0.505 0.408 0.513 0.396 0.251 0.199
Quezon 0.186 0.254 0.148 0.087 0.134 0.174
Rizal 0.074 n.a. 0.035 0.006 0.003 0.018
Romblon 0.535 0.826 0.730 0.650 0.556 0.671

Bicol
Albay 0.381 0.484 0.491 0.256 0.354 0.306
Camarines Norte 0.348 0.219 0.392 0.250 0.299 0.362
Camarines Sur 0.330 0.364 0.433 0.332 0.255 0.353
Catanduanes 0.439 0.451 0.264 0.205 0.204 0.310
Masbate 0.555 0.622 0.667 0.685 0.630 0.647
Sorsogon 0.590 0.677 0.576 0.342 0.379 0.378
Albay 0.381 0.484 0.491 0.256 0.354 0.306

Continued

Appendix
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Table 4.A1 Continued

Region Province 1985 1988 1991 1994 1997 2000

Western 
Visayas

Aklan 0.326 0.364 0.410 0.333 0.284 0.344
Antique 0.690 0.581 0.652 0.537 0.375 0.377
Capiz 0.564 0.632 0.673 0.532 0.332 0.484
Guimaras n.a. n.a. n.a. n.a. 0.067 0.057
Iloilo 0.208 0.215 0.244 0.107 0.092 0.085
Negros
Occidental 0.403 0.284 0.208 0.166 0.155 0.244

Central 
Visayas

Bohol 0.476 0.522 0.565 0.488 0.333 0.393
Cebu 0.325 0.228 0.264 0.152 0.140 0.152
Negros 
Oriental 0.408 0.472 0.381 0.311 0.424 0.405

Siquijor 0.506 0.629 0.516 0.107 0.541 0.427
Eastern 
Visayas

Eastern Samar 0.566 0.346 0.499 0.375 0.650 0.587
Leyte 0.435 0.431 0.429 0.292 0.338 0.346
Northern Samar 0.634 0.697 0.392 0.428 0.544 0.491
Southern Leyte 0.437 0.358 0.476 0.318 0.359 0.313
Western Samar 0.265 0.326 0.201 0.207 0.291 0.203

Western 
Mindanao

Basilan 0.244 0.228 0.244 0.072 0.007 0.098
Zamboanga 
del Norte 0.279 0.327 0.434 0.244 0.111 0.310

Zamboanga 
del Sur 0.244 0.223 0.200 0.168 0.115 0.211

Northern 
Mindanao

Bukidnon 0.214 0.193 0.369 0.347 0.229 0.270
Camiguin 0.664 0.452 0.548 0.636 0.265 0.289
Misamis 
Occidental 0.304 0.147 0.291 0.098 0.128 0.152

Misamis 
Oriental 0.192 0.127 0.121 0.072 0.060 0.059

Southern 
Mindanao

Davao 0.000 0.026 0.012 0.015 0.015 0.021
Davao del Sur 0.042 0.093 0.066 0.029 0.009 0.013
Davao Oriental 0.245 0.254 0.297 0.145 0.299 0.191
Sarangani n.a. n.a. n.a. n.a. 0.157 0.221
Southern 
Cotabato 0.096 0.140 0.153 0.044 0.107 0.053

Continued
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Table 4.A1 Continued

Region Province 1985 1988 1991 1994 1997 2000

Central 
Mindanao

Cotabato 0.187 0.189 0.247 0.223 0.241 0.143
Lanao del Norte 0.059 0.081 0.130 0.102 0.113 0.174
Sultan Kudarat 0.039 0.038 0.085 0.061 0.017 0.051

Cordillera 
Autonomous 
Region

Abra 0.192 0.269 0.438 0.240 0.159 0.117
Apayao n.a. n.a. n.a. n.a. 0.401 0.478
Benguet 0.059 0.015 0.037 0.000 0.031 0.012
Ifugao 0.623 0.673 0.831 0.681 0.657 0.697
Kalinga 0.250 0.388 0.613 0.435 0.450 0.516
Mt. Province 0.376 0.606 0.391 0.503 0.617 0.509

Autonomous 
Region of 
Muslim 
Mindanao

Lanao del Sur 0.022 0.039 0.191 0.080 0.199 0.087
Maguindanao 0.065 0.175 0.270 0.108 0.158 0.273
Sulu 0.000 0.058 0.245 0.147 0.088 0.093
Tawi-Tawi 0.055 0.136 0.000 0.055 0.074 0.177

Caraga
Agusan del Norte 0.205 0.081 0.268 0.249 0.220 0.212
Agusan del Sur 0.502 0.460 0.589 0.462 0.408 0.381
Surigao del Norte 0.102 0.140 0.090 0.076 0.084 0.056
Surigao del Sur 0.395 0.329 0.409 0.289 0.349 0.244

Notes: 1 Based on the unadjusted per capita expenditure.
n.a. � not available.
Source: Authors’ calculations from the Family Income and Expenditure Surveys, 1985–2000.
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Notes

1 Krueger and Berg (2002) find that openness enhances economic growth while it
does not affect poverty systematically.
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2 The 1993 benchmark PPP is used by the World Bank (2005) as the benchmark PPP
for assessing the poverty situation in the Philippines.

3 We compare our provincial poverty lines with the domestic provincial poverty
lines calculated by the NSCB, and with the poverty line based on real expenditure
calculated by Balisacan (2003). The NSCB domestic poverty lines are calculated
using the prevailing domestic prices of a basket of commodities typically con-
sumed by an average poor household. Balisacan’s (2003) poverty line is calculated
by deflating the nominal expenditure by the true cost of living index, which is
defined for fixed reference prices and reference household characteristics. A simple
OLS regression of our poverty line with that of the NSCB shows a slope of 0.56 and,
in the case of Balisacan (2003), a slope of 0.17.

4 Estudillo et al. (2007), on the contrary, find a remarkable movement out of poverty
in their study villages in Central Luzon and Panay Island.

5 The null hypothesis of zero fixed effects is rejected overwhelmingly.
6 Sawada (2004) shows that the major land reform in postwar Japan decreased the

standard deviation of income from around 0.9 in 1940 to 0.6 in the late 1950s.
7 Overseas remittances are used to finance overseas placement fees and the educa-

tional expenditure of younger siblings; to build a house; purchase assets such as
land; finance agricultural expenditure on current inputs such as fertilizer and pes-
ticides; and invest in new agricultural equipment, such as water pumps and thresh-
ers (Estudillo et al. 2007).
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Introduction

Since the start of the 1990s, there has been a growing interest among both
academics and policy-makers in exploring the relationship between global-
ization and poverty (for example, Ravallion 2001, 2005; World Bank 2002;
Dollar and Kraay 2002, 2004; Winters et al. 2004; Nissanke and Thorbecke
2007). Are the distributional effects of globalization neutral? More specifi-
cally, to what extent and under what conditions will globalization benefit
the poor? These critical issues have been at the centre of many studies and
the subject of passionate debate worldwide.

Globalization can affect poverty through multifaceted channels, creating
both winners and losers. In their more recent, excellent, work, Nissanke and
Thorbecke (2007) conclude that globalization could affect poverty both indi-
rectly through ‘growth effects’ and directly through other channels, such as
changes in relative prices of factors and products, differential cross-border fac-
tor mobility, the nature of technological progress and the technological diffu-
sion process, volatility and vulnerability, the nature of the worldwide flow of
information, and global disinflation. Meanwhile, a large number of empirical
studies have been conducted to investigate the various channels and linkages
through which globalization may affect the poor (for example, Hertel et al.
2001; Dollar and Kraay 2002, 2004; Levinsohn et al. 2003; Agénor 2004).

However, the existence of threshold effects and the possible non-linearity in
the transmission of impacts of greater global integration on the poor may result
in a more complex and heterogeneous globalization–poverty relationship.
While earlier studies shed great light on this globalization–poverty linkage,
there appears to have been comparatively little reported empirical evidence on
the possible non-linear relationship between globalization and poverty.

In this chapter, using panel data from Chinese provinces over the period
1986–2001, and applying recent endogenous threshold regression techniques,
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we attempt to investigate empirically the globalization–poverty nexus in
China, paying particular attention to the non-linearity of the impact of glob-
alization on the poor.

Since the implementation of the ‘open door’ policy in the late 1970s,
China has experienced increasingly intensive integration into the world
economy, and achieved remarkable success in promoting economic growth.
China’s successful global integration and impressive economic growth were
accompanied by great achievements in poverty reduction. Based on China’s
official poverty line, rural population in poverty dropped from 250 million
in 1978 to 28 million in 2002, and the incidence of rural poverty, measured
by the proportion of the poor in the rural population, declined dramatically
from 30.7 per cent in 1978 to 3 per cent in 2002. Similar trends can also be
noted using various poverty lines or different estimated standards (see, for
example, World Bank 2000; Park and Wang 2001; Ravallion and Chen 2004).

China is a vast country with diverse regional development levels and con-
trasting economic structures, and as such both the development paths and
the impacts of globalization on poverty reduction may vary across the
regions of the country. Therefore, provincial level analyses of this variation
allow us to better understand the causal links between globalization and
poverty, and to obtain deeper insights into this critical nexus.

In the present study, because of the limits of the data, we focus primarily
on rural poverty in China. More recently, urban poverty problems have also
attracted considerable attention. However, China’s urban poor have been
relatively few in number; the size and severity of urban poverty remain
much less than in rural areas, and therefore poverty in China is still mainly
a rural phenomenon (Fan et al. 2004). In our study, by focusing on China’s
rural poverty, and using endogenous threshold estimation, we offer new
insights into China’s successful approach to reducing poverty during the
globalization era, and thus contribute to the literature.

Threshold effects and non-linearities in the
globalization–poverty nexus: a review

In the literature, the non-linearity and threshold phenomena have been
recognized increasingly as one of critical issues in the ongoing process of
globalization. Indeed, the globalization–poverty relationship is complex and
heterogeneous, and it is highly probable that this relationship may be non-
linear in many aspects, involving several threshold effects (Nissanke and
Thorbecke 2007). In this section, we focus primarily on some critical litera-
ture concerning the existence of threshold effects, and the non-linear
relationship between globalization and poverty.1

The possibility of a non-linear relationship between globalization and
poverty has been acknowledged and well documented in a number of recent
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studies (for example, Agénor 2004; Nissanke and Thorbecke 2007; Sindzingre
2007). Agénor (2004) suggests that the globalization–poverty linkage may be
non-monotonic, since possible discontinuities or threshold effects may
come into play and lead to a non-linear relationship between globalization
and poverty. The first is an output effect, which suggests that globalization
may have an inverted J-curve effect on poverty: at the initial stage, global-
ization with greater trade liberalization may lead to a decline in the output
of import-competing sectors, resulting in a decline in both aggregate output
and per capita income that might affect the poor adversely, and then at the
following stage, with the expansion of the exportable sector, aggregate out-
put will gradually increase and contribute to poverty reduction.2 The second
effect is the relative wage effect through the impact of globalization on the
skilled–unskilled wage differential. If we suppose that the relationship
between the imported capital goods and unskilled labour is highly substi-
tutable, then, at the initial stage of trade liberalization, greater openness may
increase the wage differential between skilled and unskilled labour, which
tends to worsen the living conditions of the latter and increase poverty; this
initial widening of wage differentials may lead to an increase in investment
in human capital and thus an increase in the supply of skilled labour over
time, which tends to narrow the wage differential across skill categories and
reduce poverty in the later stages, indicating an inverted U-shape relation-
ship between globalization and poverty.

Sindzingre (2007) considers institutions to be an essential factor in
creating the non-linear relationship between globalization and poverty,
since institutions may generate threshold effects in the sense that they
introduce processes of cumulative causation, and create discontinuities
and multiple equilibria. Therefore, the ultimate net effects of globalization
on poverty in a given setting will depend on the characteristics of certain
institutions – for example, their levels of development; historical depth
and stability (or ‘quality’); the extent of their regulation of economic
activity; the coherence between them and the associated linkage effects;
their credibility; and the ways they organize and support particular market
structures.

Meanwhile, a number of empirical studies have suggested that thresholds
exist in the impacts of openness on growth, through which openness may
affect the poor. For example, using cross-country data, Edwards (2001) inves-
tigates the effects of capital market openness on economic growth, and his
empirical results suggest the existence of a threshold in development levels –
that is, an open capital account can positively affect growth only after a
country has achieved a certain degree of economic development. Moreover,
in a more recent study, with the help of a dataset covering eighty-three coun-
tries over the period 1970–89, Girma et al. (2003) explore empirically the
heterogeneity in the ‘openness–productivity growth’ relationship, and find
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evidence that thresholds exist in the effects of openness on growth that
depend on the level of natural barriers.

However, few empirical studies have been conducted to test the non-linear
relationship between globalization and poverty. A representative exception
is the recent work of Agénor (2004). Using panel data for a group of devel-
oping countries covering the period from the late 1980s to the late 1990s,
Agénor (2004) investigates empirically the non-linear globalization–poverty
linkage. Estimation results suggest that a non-linear, Laffer-type relationship
exists between poverty and globalization: at low degrees of globalization, it
does hurt the poor, while at higher levels, it leads to a decline in poverty.
Therefore, Agénor (2004) concludes that globalization may have hurt the
poor, not because it went too far but rather because it did not go far enough.

However, Agénor’s research suffers from several limitations. First, to cap-
ture the non-linear relationship between globalization and poverty, Agénor
includes a squared term of globalization index in his regression model. This
approach has obvious disadvantages, since it assumes that the non-linearity
in the globalization–poverty linkage is of a particular form. Meanwhile, the
inclusion of a squared term implies that the number of thresholds is chosen
arbitrarily as being one, completely ignoring the possibility of multiple
thresholds. Second, as Agénor has recognized, his research also suffers from
problems concerning the quality of data and a lack of sufficient numbers of
observations. Therefore, further studies with broader and more reliable
datasets and more advanced regression techniques are required to draw more
convincing and robust conclusions.

With the help of more recent and systemic data from Chinese provinces,
this chapter attempts to add to the literature by exploring empirically the
non-linear globalization–poverty nexus in China. In order to test the exis-
tence of threshold effects and avoid potential biases, we employ the endoge-
nous threshold regression techniques proposed by Hansen (1996, 1999) with
which the number and location of thresholds are determined endogenously
in a given sample dataset, and therefore regression models can be tested with
unknown threshold points rather than some specific values that are chosen
exogenously and arbitrarily. To the best of our knowledge, this is the first
study investigating the possible non-linear relationship between globaliza-
tion and poverty in the case of China.

China’s global integration and poverty reduction

Economic openness in China

The implementation of the open door policy since the late 1970s, and the
choice of regional development strategy in accordance with its comparative
advantage, have accelerated China’s integration into the global economy,
resulting in huge inflows of foreign direct investment (FDI) and a remarkable
increase in foreign trade.
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Local experimentation with the open door policy was first pursued in
Guangdong and Fujian provinces, with the establishment of four special
economic zones (SEZs) in 1979–80 (namely, Shenzhen, Zhuhai and Shantou
in Guangdong province, and Xiamen in Fujian province), being followed by
the opening-up process along the coast (that is, the successive establishment
of fourteen open coastal cities, a number of open coastal development zones,
an open coastal belt, the Hainan special economic zones, and Pudong new
area in Shanghai) and then to inland regions.

Prioritization of the development of the coastal regions was stipulated
clearly and definitely in the government’s sixth five-year plan (1981–5) and
the seventh five-year plan (1986–90), because the coastal regions are not only
closer to international markets, and hence more advantageously located in
geographical terms to engage in international trade, but are also more
advanced regarding the level of human capital and social development. As
such, they are better able to benefit from the favourable circumstances and
make use of new opportunities to improve their productive efficiency, exploit
their comparative advantage, expand their production and attain sustainable
growth. Meanwhile, preferential policies were formulated for the coastal
provinces for the purpose of promoting international trade, attracting FDI
and accelerating economic development in these regions.

Preferential policies and the geographical advantages of these regions have
promoted economic growth significantly in the coastal areas. Consistent
with the regions’ comparative advantages, a new pattern of regional special-
ization has emerged. Coastal regions have become highly specialized in
industries with high value-added and up-graded technologies, while the
inland regions, originally less industrialized, concentrated on energy pro-
duction, raw materials and transformation industries, and energy-consuming
industries. Hence, one notable objective of China’s regional development
strategy in the reform era was to exploit the comparative advantage of the
regions and speed up regional development in the ongoing process of
globalization.

More recently, China’s accession to the World Trade Organization (WTO)
further accelerated the expansion of its foreign trade. Between 1978 and
2002, China’s total exports and imports grew at an average annual rate of
15.7 per cent and 14.7 per cent, respectively (see Figure 5.1); in 2002, China’s
share of total world exports and total world imports amounted to 4.3 per cent
and 3.8 per cent, respectively, making China the fifth-largest international
exporter and sixth-largest importer in the world. A similar trend can also be
seen with regard to foreign capital utilization. The annual inflow of FDI in
China grew from US$1.23 billion in 1984 to US$52.7 billion in 2002 (see
Figure 5.2), making the country the largest recipient of FDI among develop-
ing countries. Through greater liberalization in trade and foreign invest-
ment, the opening-up policy has stimulated China’s economic growth
significantly.3
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Figure 5.1 Foreign trade in China, 1978–2002 (US$100 millions)

Source: National Statistical Bureau of China, China Statistical Yearbook, various years.

Figure 5.2 Foreign direct investment in China, 1984–2002 (US$100 millions)

Source: National Statistical Bureau of China, China Statistical Yearbook, various years.
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Poverty reduction in rural China

After more than two decades of market-orientated reforms, China’s rapid
developments, especially its considerable achievements in stimulating eco-
nomic growth and reducing poverty, have been widely highlighted in the lit-
erature. Based on China’s official poverty line, the rural poverty incidence
decreased dramatically from 30.7 per cent in 1978 to 3 per cent in 2002 –
that is, more than 220 million people have been lifted out of absolute
poverty in the country’s rural regions during the period (see Table 5.1).4

Rural poverty estimates for China based on several alternative standards
are presented in Table 5.1. For example, using the World Bank’s international
standard poverty line of income measure of US$1 per day (in purchasing
power parity), the number of China’s rural poor decreased dramatically, from
261 million in 1990 to 88 million in 2002. When estimated with the poverty
line of consumption measure set at US$1 per day, the rural poverty popula-
tion in China also indicated a substantial drop, from 358 million in 1990 to
161 million in 2002 (see Table 5.1). Therefore, although the virtual magni-
tude of China’s absolutely poor population and of poverty incidence has still
been the subject of much debate, there is no doubt that the country’s rural
poverty has decreased sharply in recent years.

Figure 5.3 presents the geographical distribution of the rural poor over the
period of 1990–2002. We find that the rural poor population has become fur-
ther concentrated in China’s western regions since 1990. The ratio of west-
ern rural poor to the total number of China’s rural poor rose from 38.6 per
cent in 1990 to 51.8 per cent in 2002, whereas this ratio declined from 51.7
per cent to 35.4 per cent for the central regions, and from 15.9 per cent to
11.7 per cent for the coastal regions during the same period. Meanwhile, the
incidence of rural poverty based on official estimates was also much higher
in the western regions than in the other two regions, for all these years (see
Figure 5.4).

Threshold estimations on the 
globalization–poverty nexus

In this section, we follow Hansen (1996, 1999) to apply the threshold regres-
sion techniques to investigate the non-linear relationship between global-
ization and poverty in China.

Modelling threshold effects

It has long been recognized in the literature that threshold effects and non-
linearities exist in different economic relationships. Traditional threshold
analyses are usually based on the exogenous sample-splitting approach, with
which the splitting of sample depends simply on some value of threshold
variable that is given ad hoc or chosen arbitrarily. However, disadvantages of
the traditional approach in dealing with non-linearity and threshold effects

9780230_201880_06_cha05.qxd  7-3-08  09:12 PM  Page 121



122
Table 5.1 Poverty line and incidence of poverty in rural China, 1978–2002

Year China’s official estimates World Bank international standard 

Income measure Expenditure measure
(US$1/day) (US$1/day)

Poverty line Poor Rural poverty Poor Rural poverty Poor Rural poverty
(current RMB) population incidence population incidence population incidence

(millions) (millions) (millions)

1978 100 250 30.7
1986 213 131 15.5
1987 227 122 14.3
1988 236 96 11.1
1989 259 102 11.6
1990 300 85 9.5 261 29.1 358 40
1991 304 94 10.4 255 28.2 344 38
1992 317 80 8.8 253 27.7 344 37.7
1993 350 75 8.2 247 27.1 346 37.9
1994 440 70 7.6 220 24 296 32.3
1995 530 65 7.1 186 20.3 264 28.8
1996 580 58 6.3 129 14 208 22.6
1997 640 49 5.4 116 12.7 208 22.7
1998 635 42 4.6 99 10.8 210 22.8
1999 625 34 3.7 97 10.5 217 23.5
2000 625 32 3.4 111 12 195 21
2001 630 29 3.2 99 10.6 182 19.5
2002 627 28 3 88 9.4 161 17.2

Sources: National Statistical Bureau of China (various years) and World Bank (2000, 2002).
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Figure 5.3 Geographical distribution of rural poor in China, 1990–2002

Note: The y-axis is the ratio of regional rural poor to the total number of China’s rural poor.
Sources: National Statistical Bureau of China, China Statistical Yearbook, various years and author’s
calculations.
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Figures 5.4 The incidence of rural poverty in China, 1990–2002

Sources: National Statistical Bureau of China, China Statistical Yearbook, various years and author’s
calculations.
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are obvious: first, as Gomanee et al. (2003) argue, under this approach, both
the number of regimes and location of sample splits are selected arbitrarily
and not based on prior economic guidance. Furthermore, as the threshold is
not determined within the model, it is not possible to derive confidence
intervals for it. Second, the robustness of estimated results based on this
approach is also questionable, since they are more likely to be highly sensi-
tive to the choice of the value of the threshold point. Therefore, the use of
ad hoc and arbitrary sample-splitting in empirical estimations has been
highly disputed, and econometric estimators generated on the basis of such
procedures may pose serious inference problems (Hansen 2000).

Another approach used in threshold analysis is the regression-tree
methodology, with which the number and location of thresholds can be
determined endogenously through the method of data sorting. However,
this approach suffers greatly from the limitation that it fails to provide any
distribution theory to test the statistical significance of thresholds.

In a series of original research studies, Hansen (1996, 1999 and 2000)
develops new econometric techniques for threshold regression analysis; that
is, endogenous threshold regression techniques.5 Hansen’s endogenous
approach has critical advantages. First, it does not require any specified func-
tional form of non-linearity, and the number and location of thresholds are
determined completely endogenously by the data. Second, it provides an
asymptotic distribution theory to construct confidence intervals for the
parameters. In addition, a bootstrap method is also applied to assess the
statistical significance of the threshold effects.

In the following discussion, we examine the impacts of globalization on
China’s poverty reduction by applying Hansen’s endogenous threshold tech-
niques. We begin by estimating the regression model as follows:

POVit � �1Git � �2 FUNDit � �3 TVEDit � �4URGINIit � �1GLOBit
. I(GLOBit � �) � �2GLOBit

. I(GLOBit � �) � �i � �it (5.1)

where the subscript i indexes the individual province, and the subscript t
indexes time. In this model, POV is the rural poverty incidence (expressed in
natural logarithm); G denotes the growth rate of real per capita net income
of rural households; FUND is the per capita government expenditure for
rural poverty alleviation; TVED is the variable of the development level of
township and village enterprises (TVE), defined as the ratio of TVE output to
total rural output; and URGINI is the income distribution variable. In the pre-
sent study, we use the indicator of urban–rural income disparity as the
income distribution variable,6 which is defined as the ratio of per capita dis-
posable income of urban households to per capita net income of rural house-
holds.7 GLOB is the globalization index, measured by the ratio of total trade
volume (that is, the sum of exports and imports) to GDP, which is used as a
proxy to measure the level of globalization, and is chosen as the threshold
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variable in our estimations; I(.) is the indicator function used to sort the data;
and � is the threshold value. Therefore, the observations are divided into two
regimes depending on whether the threshold variable GLOB is smaller or
larger than the threshold �, and the two regimes are distinguished by differ-
ent regression slopes �1 and �2. In our estimations, the threshold value and
the slope parameters are jointly determined.

To estimate the threshold value, we first follow Hansen (1999) to eliminate
the individual effects in our model. After these transformations, the thresh-
old value can be obtained by least squares estimations by minimization of
the concentrated sum of square errors, as recommended by Chan (1993) and
Hansen (1999, 2000). Having obtained a threshold value, the slope parame-
ters can easily be achieved through estimating Equation (5.1).

After we have found a threshold, the next step is to test the statistical sig-
nificance of this threshold. More specifically, we attempt to test the null
hypothesis of a no-threshold effect: H0: �1 � �2, against the alternative
hypothesis of having at least one threshold: . The null hypothesis
of a no-threshold effect will be rejected if the bootstrap estimate of the
asymptotic P value for this likelihood ratio test is smaller than the desired
critical value.

When a threshold is found to be significant, the last step is to construct
confidence intervals for this. We test the null hypothesis: H0: � � �0 (with
�0 being the true value of the threshold), against the alternative hypothe-
sis: . The null hypothesis will be rejected if the likelihood ratio test
statistic exceeds the desired critical value. After the confidence interval for
the threshold value is obtained, the corresponding confidence interval for
the slope coefficient can also easily be determined because the slope coeffi-
cient and the threshold value are jointly determined. Moreover, similar
procedures can be conducted to deal with the case of double or multiple
thresholds.

Data

Using panel data covering twenty-five Chinese provinces and regions over
the period 1986–2001, we investigate the non-linear relationship between
globalization and poverty.8 Data used in our study are from the National
Statistical Bureau (NSB) of China (various years) China Statistical Yearbook,
the China Rural Statistical Yearbook and Comprehensive Statistical Data and
Materials on 50 Years of New China.

Estimation results

Following Hansen (1999, 2000), we first estimate the number and location
of the threshold effects. Table 5.2 presents the results of the likelihood ratio
test for the statistical significance of threshold value. We find that the test
for a single threshold is significant with a 1000 bootstrap P-value of 0.056,
while the test for a second threshold is statistically insignificant with a

H1: ���0

H1: �1��2
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1000 bootstrap P-value of 0.174. These results provide strong evidence to
suggest that one threshold exists in the regression relationship. The esti-
mated threshold point is 0.1956, with which our sample can be split into
two regimes – that is, the ‘less globalized’ and the ‘more globalized’
economies.

In the analysis, our threshold estimations are based on this single thresh-
old model. Figure 5.5 presents the plots of the concentrated likelihood ratio
test statistics. The estimated threshold is the value at which the likelihood
ratio hits the zero axis.

The regression results are reported in Table 5.3. We find that the growth of
per capita rural income (G) and the increase in per capita government expen-
diture for poverty alleviation (FUND) contribute significantly to China’s
poverty reduction. The coefficient of G is negative and significant at the
5 per cent level, and the coefficient of FUND is negative and significant at
the 10 per cent level. Therefore, empirical results show that economic growth
and government investments towards alleviating poverty are two critical
driving forces behind China’s successful achievements in poverty reduction.
In addition, it is found that regions with a better TVE development level
(TVED) will have a lower incidence of poverty. However, there is also evi-
dence that the increase in urban–rural income disparity (URGINI) tends to
raise poverty levels.

More interesting results are found for the role of globalization in the
reduction of China’s poverty. Our estimation results strongly suggest the
existence of the threshold effects and the non-linearity in the relationship
between globalization and poverty: globalization is good for the poor only
after the economy has reached a certain threshold level of globalization.

Based on our estimations, for the ‘less globalized’ regions with a globaliza-
tion level lower than the threshold value (that is, 0.1956 in our case), the
globalization index (GLOB) is positively and significantly correlated with
poverty, which implies that globalization will increase poverty at low levels
of globalization. However, in sharp contrast, the coefficient of GLOB
becomes negative and statistically significant for the ‘more globalized’

126 Globalization–Poverty Nexus: China

Table 5.2 Test results for threshold effects

Threshold estimate 0.1956
Test for single threshold

The likelihood ratio statistic: 27.01
P-value 0.056
(10%, 5%, 1% critical value) (22.70, 27.26, 39.73)

Test for double threshold
The likelihood ratio statistic: 16.57
P-value 0.174
(10%, 5%, 1% critical value) (19.30, 24.11, 30.93)
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Table 5.3 Regression estimate on globalization and poverty in China: single thresh-
old model (dependent variable: POV)

Coefficient OLS White Robust 
std error heteroskedasticity- t-statistics

corrected 
std errora

G �1.153 0.482 0.450 �2.566**
FUND1 �0.4691 0.2915 0.2677 �1.752*
URGINI 0.425 0.132 0.138 3.088***
TVED �2.238 0.353 0.374 �5.990***
GLOB 
I(GLOB � 0.1956) 3.354 1.160 1.189 2.820***

GLOB 
I(GLOB � 0.1956) �1.601 0.451 0.634 �2.526**

Observations 420
Provinces 25

Notes: 1 The variable FUND is expressed in 100 yuan.
a The calculation of the robust t-statistics is based on the white heteroskedasticity-corrected standard
error.

*** significant at the 1% level; ** significant at the 5% level; * significant at the 10% level.

Figure 5.5 Confidence interval construction in a single threshold model
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regions with a globalization level beyond this threshold value, indicating
that globalization leads to a decline in poverty at high levels of globalization.

However, it is worth noting that an important part of the impact of glob-
alization on poverty goes through the growth process. Therefore, controlling
for growth (that is, the inclusion of the growth variable (G) in Equation
(5.1)) would result in a failure to capture the poverty impacts of globalization
through the growth process.9 For a better comparison, we also report in
Tables 5.4 and 5.5 the estimated results of the test for non-linearity after
dropping the growth variable (G) from Equation (5.1). We find consistent
results, as that reported before in Tables 5.2 and 5.3.

In sum, for the case of China, we find strong evidence that globalization
does hurt the poor at low levels; but at higher levels, it helps to reduce
poverty. These results are consistent with the findings of Agénor (2004).

Conclusion

Recent literature has highlighted the heterogeneity and non-linearity of the
globalization–poverty relationship (for example, Agénor 2004; Nissanke and
Thorbecke 2007; Sindzingre 2007). In this chapter, with the help of Chinese
provincial data over the period 1986–2001, we apply endogenous threshold
regression techniques to investigate the impacts of globalization on China’s
poverty reduction. The estimation results provide strong evidence to suggest
that, for the case of China, there exists a threshold in the relationship
between globalization and poverty – that is, the poverty-reducing effect of
globalization becomes positive only after it has reached a certain threshold
level. Our results confirm the findings in Agénor (2004) that globalization
may hurt the poor, not because it has gone too far, but rather because it did
not go far enough.

Moreover, we also find evidence that China’s rapid economic growth and
the government’s sustained efforts and investments in the fight against
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Table 5.4 Test results for threshold effects after dropping the
growth variable

Threshold estimate 0.1956
Test for single threshold

The likelihood ratio statistic: 24.61
P-value 0.075
(10%, 5%, 1% critical value) (22.99, 27.16, 38.57)

Test for double threshold
The likelihood ratio statistic: 17.94
P-value 0.114
(10%, 5%, 1% critical value) (18.70, 23.41, 31.98)
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Table 5.5 Regression estimate on globalization and poverty in China: single threshold model after dropping the growth
variable (dependent variable: POV)

Coefficient OLS std error White heteroscedasticity- Robust t-statistics
corrected std error a

FUND1 �0.376 0.291 0.259 �1.455
URGINI 0.479 0.131 0.136 3.524***
TVED �2.471 0.341 0.353 �6.991***
GLOB I(GLOB � 0.1956) 3.053 1.160 1.176 2.596**
GLOB I(GLOB � 0.1956) �1.696 0.452 0.664 �2.555**

Observations 420
Provinces 25

Notes: 1 The variable FUND is expressed in 100 yuan.
a The calculation of the robust t-statistics is based on the White heteroscedasticity-corrected standard error.

*** significant at the 1% level; ** significant at the 5% level.



poverty are two critical driving forces behind its successful achievements in
poverty reduction since the 1980s.

These findings have important policy implications for China’s future
efforts regarding poverty alleviation. Effective policy measures have to be
put forward to accelerate China’s integration into the global economy in
order to stimulate economic growth, and to provide more opportunities for
the poor to increase their income and escape poverty.

Appendix

Threshold regression techniques
Following Hansen (1996, 1999 and 2000), empirical estimations using threshold
regression techniques with application to panel analyses may include four main steps:
that is, eliminating the individual effects; estimating the threshold value and regres-
sion coefficients; testing for the statistical significance of the threshold; and forming a
confidence interval for the threshold. In the following discussion, we take the single
threshold model as an example to explain threshold regression techniques.10 We begin
by estimating the regression model as follows:

POVit � �Xit � �1GLOBit . I(GLOBit � �) � �2GLOBit . I(GLOBit � �) � �i � �it (5.A1)

where POV is the rural poverty incidence; X is the vector of controlled variables; GLOB
is the globalization index, which is also chosen as the threshold variable in our esti-
mations; I(.) is the indicator function used to sort the data; � is the threshold value.
Moreover, the subscript i indexes the individual province, and the subscript t indexes
time, with 1 � i � n and 1 � t � T. In our estimations, the threshold value and the
slope parameters will be jointly determined.

An alternative representation of Equation (5.A1) is as follows:

POVit � �Xit��GLOBit(�)��i��it (5.A2)

with � � (�1�2) and

Eliminating the individual effects
First, we follow Hansen (1999) to eliminate the individual effects in our model. By tak-
ing an average of Equation (5.A2) over the time index t yields:

(5.A3)

with ; 

; Xi � T �1�T
t�1Xit

POVi � T �1�T
t�1POVit 

POVi � �Xi � �GLOBi(�) � �i � �i

GLOBit(�) � �GLOBit  I(GLOBit � �)

GLOBit  I(GLOBit � � )�
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and

Then we take the difference between Equations (5.A2) and (5.A3), and we have:

(5.A4)

Estimating the threshold value and regression coefficients
As Chan (1993) and Hansen (1999) recommended, after eliminating the individual
effect, the threshold value can be estimated by applying least squares. The estimated
threshold value (denoted as �̂) is the value that minimizes the concentrated sum of
squared errors. Let S1(.) denote the sum of squared errors in the presence of a threshold,
then the least squared estimators of � can be expressed by:

�̂ � arg
�

min S1 (�) (5.A5)

Having obtained a threshold value, the slope parameters � can also easily be achieved
through estimating Equation (5.A4).

Testing for the significance of the 
estimated threshold
After we have found a threshold, the next step is to test the statistical significance of
this. More specifically, we attempt to test the null hypothesis of no threshold effect:
H0: �1 � �2, against the alternative hypothesis of having at least one threshold:

. Let S0 denote the sum of squared errors under the null hypothesis, and S1

denotes the sum of squared errors under the alternative. Then the likelihood ratio sta-
tistic for testing H0: �1 � �2 can be given by:

with (5.A6)

However, given that the threshold � is not identified under the null hypothesis, the
distribution of F1 is non-standard. Hansen (1996) suggested a bootstrap procedure to
stimulate the asymptotic distribution for F1 under the null hypothesis, which enables
us to compute the P value for the likelihood ratio test. The null hypothesis of linearity
(that is, no threshold effect) will be rejected if the P value for this likelihood ratio test
is smaller than the desired critical value.

Forming confidence intervals for the 
estimated threshold
When a threshold is found to be significant, the last step is to construct confidence
intervals for this. We test the null hypothesis: H0: � � �0 (with �0 being the true value
of the threshold), against the alternative hypothesis: . However, in the
presence of a threshold, the distribution of � is highly non-standard. Hansen (1999)
suggested using the likelihood ratio statistic for testing and forming the confidence

H1: � � �0

�̂2 �
1

n(T � 1)
S1(�̂)F1 �

(S0 � S1(�̂))

�̂ 2

H1: �1��2

(POVit � POVi ) � �(Xit � Xi) � �(GLOBit(�) � GLOBi(�)) � (�it � �i)

�i � T�1�T
t�1

 �it

GLOBi(�) � T �1�T
t�1GLOBit(�)
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interval for �. The likelihood ratio statistic for testing the null hypothesis H0: � � �0

can be given by:

with  (5.A7)

The null hypothesis will be rejected if the likelihood ratio test statistic exceeds the
desired critical value. According to Hansen (2000), the critical value can be calculated
from , and thus the 10 per cent critical value is 6.53, while
the 5 per cent and 1 per cent critical values are 7.35 and 10.59, respectively. In the
present study, we use the 5 per cent critical value (that is, 7.35) for our estimation.
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Notes

1 For a more extensive survey on the globalization–poverty nexus, please refer to
Winters (2000), Reimer (2002), and the more recent excellent overview papers of
Hertel and Reimer (2004); Winters et al. (2004); Nissanke and Thorbecke (2007).

2 However, the output effect discussed above should be treated with caution. As our
referee pointed out, in reality (especially when the expenditure-switching policies
are taken into account), the output effects of trade liberalization may become
much more complex than that described in Agénor (2004).

3 However, foreign trade and FDI were more concentrated in the coastal regions. The
unbalanced spatial distribution of foreign trade and foreign investment has led to
increasing regional income disparity in China. The coast–interior dichotomy has
also posed serious challenges for China’s further development.

4 China’s official poverty lines currently adopted by the National Bureau of Statistics
(NBS) are based on a minimum nutritional standard of a daily calorie intake of
2,100 per person and a standard food bundle recommended by the Chinese
Nutrition Association.

5 See Appendix of this chapter for more details on Hansen’s threshold regression
model.

6 In the literature, it is the Gini coefficients that are more widely employed for
capturing the characteristics of income distribution. However, data on Gini coeffi-
cients are not available at the provincial level for China. Because of this data limi-
tation, we use here the indicator of urban–rural income disparity to serve as a
proxy for income distribution variable.

7 Meanwhile, a number of recent studies show that urban–rural income disparity has
become the most significant component of overall income inequality in post-
reform China (for example, World Bank 1997; Yao and Zhu 1998; Chang 2002).

8 China comprises thirty-one provinces, autonomous municipalities and autonomous
regions. In this paper, we focus primary on rural poverty in China, and thus three
autonomous municipalities – that is, Beijing, Tianjin and Shanghai – are excluded from
our sample because these three cities are mainly urban economies. In addition, Tibet

c(�) � �2 log(1 � �1 � �)

�̂ 2 �
1

n(T � 1)
S1(�̂)LR1(�) �

S1(�) � S1(�̂)

�̂ 2
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and Hainan are also excluded from our sample because of the problems of omitted
data and missing value. Moreover, the Chongqing municipality area, which was
established quite recently and separated from Sichuan province in 1997, is still
included in the calculations for Sichuan province.

9 We thank the referee for reminding us of this important point.
10 The method can be extended to the double threshold model and higher-order

threshold models as well. See Hansen (1996, 1999 and 2000) for more detailed
discussions.
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Introduction

Since the disintegration of the colonial system in the 1950s, many newly
independent countries have been striving to develop their economies and
alleviate poverty. However, thus far, except for a few countries in East Asia,
most have not realized these goals. Living standards in most of these coun-
tries have not improved substantially, and for those in areas such as Sub-
Saharan Africa there has been almost no change.

The trend towards globalization in the last decades of the twentieth
century provided many opportunities and challenges for countries in the
developing world. Though there is much interest in the relationship
between globalization and poverty, a satisfactory analytical framework is
lacking. Also, there is no consensus on the impact of globalization on poverty
from the perspective of cross-country empirical studies. As Nissanke and
Thorbecke (2007: 23) point out:

Cross-country studies requiring precise measurements and definition of
the two key concepts – globalization and poverty – tend to fail to provide
a deeper insight into this critical nexus. While in some cases cross-
country studies can provide hypotheses relating to the physiology of the
growth process in our view, only detailed case studies are able to delineate
the role of path dependence of multiple factors such as resource endow-
ments, trade and production structures, policies and institutions. Such
research, if carefully conducted, should yield high dividends in identify-
ing appropriate policy responses to globalization in relation to the over-
riding policy objective of poverty reduction.
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China’s experience1 after implementing reform and its open-door policy
in 1978 is an interesting case in the study of globalization and poverty. The
average annual growth rate of GDP and trade in 1979–2003 reached 9.4 per
cent and 16.0 per cent, respectively (NSB 2004).2 According to current prices,
the proportions of primary industry, secondary industry and tertiary industry
as part of GDP, respectively, changed from 28.1 per cent, 48.2 per cent and
23.7 per cent in 1978 to 14.6 per cent, 52.2 per cent and 33.2 per cent in
2003. Similarly, the make-up of the employment structure in the same indus-
tries changed from 70.5 per cent, 17.3 per cent and 12.2 per cent in 1978 to
49.1 per cent, 21.6 per cent and 29.3 per cent in 2003 (NSB 2004).3 The life
expectancy of Chinese people also increased, from 66.8 years in 1980 to 70.7
years in 2002 (World Bank 2004),4 while the rate of illiteracy decreased from
22.81 per cent in 1982 to 6.72 per cent in 2000. In addition, the proportion
of people with education above high school level grew from 7.39 per cent in
1982 to 14.76 per cent in 2000 (NSB 2004).

In the study of globalization and poverty, the Chinese experience deserves
special attention: with an average annual growth rate of 16.0 per cent,
China’s foreign trade dependency ratio has increased dramatically since
1978; and China has also attracted a large amount of foreign direct invest-
ment (See Tables 6.1 and 6.2). Poverty has been decreasing significantly.
According to Ravallion and Chen (2004), in terms of both the official
Chinese poverty line5 and the new poverty line established by the National
Statistical Bureau (NSB),6 there has been a significant reduction in the head-
count index; the poverty gap index; and the squared poverty gap index of
rural areas, urban areas and the country as a whole (See Table 6.3). The world
development index (See Table 6.4) also indicates that China has achieved
great success in poverty reduction. However, despite these achievements,
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Table 6.1 China’s foreign trade dependence ratio

Commodities Commodities Trade 
exports imports dependent

US$ billions to GDP (%) US$ billions to GDP (%)
ratio (%)

(1) (2) (3) (4) (5) � (2) � (4)

1978 9.75 4.62 10.89 5.17 9.79
1980 18.12 6.00 20.02 6.61 12.61
1985 27.35 9.02 42.25 14.03 23.05
1990 62.09 16.10 53.35 13.88 29.98
1995 148.78 21.29 132.08 18.89 40.18
2000 249.20 23.06 225.09 20.83 43.89
2003 438.228 30.95 412.76 29.16 60.11

Source: National Statistical Bureau of China, China Statistical Yearbook, various years.
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Table 6.2 FDI and China’s investment

FDI (US$ trillions) FDI/total investment Exchange rate

in fixed assets* (%) (RMB/100$)

1985 1.658 1.91 293.66
1990 3.487 3.69 478.32
1995 37.521 15.65 835.10
2000 40.715 10.24 827.84
2003 53.505 7.97 827.70

Note: *Gross capital formation, which includes changes in inventories, is derived from
Expenditure-Approach National Accounting.
Source: National Statistical Bureau of China, China Statistical Yearbook, various years.

Table 6.3 Poverty in China, 1981–2001 (per cent)

Earlier poverty line New poverty line

1981 1986 1991 1996 2001 1981 1986 1991 1996 2001

Rural
Headcount 
index 28.62 9.85 11.66 4.20 4.75 64.67 23.50 29.72 13.82 12.49

Poverty 
gap index 6.84 1.92 2.84 1.13 0.81 19.99 5.99 8.52 3.55 3.32

Squared 
poverty gap
index 2.35 0.52 1.17 0.58 0.19 8.44 2.16 3.43 1.50 1.21

Urban
Headcount
index 0.82 0.22 0.00 0.18 0.00 6.01 3.23 1.66 0.61 0.50

Poverty 
gap index 0.22 0.00 0.00 0.07 0.00 1.01 0.46 0.53 0.16 0.16

Squared 
poverty gap
index 0.14 0.00 0.00 0.06 0.00 0.35 0.09 0.38 0.09 0.11

National
Headcount
index 23.02 7.49 8.52 2.97 2.96 52.84 18.53 22.16 9.79 7.97

Poverty 
gap index 5.51 1.45 2.08 0.81 0.51 16.17 4.63 6.37 2.52 2.13

Squared 
poverty gap
index 1.90 0.40 0.85 0.42 0.12 6.81 1.65 2.61 1.07 0.80

Source: Ravallion and Chen (2004).
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China has begun to face increasing income disparity and new kinds of
poverty in recent years. It is important that a systematic analysis of China’s
experiences in opening-up and poverty reduction be carried out, as well as
lessons drawn from its achievements and shortfalls.

On the basis of previous studies (Lin et al. 1996; Lin 2003), this chapter
develops a general framework to analyse openness and poverty in devel-
oping countries,7 followed by an empirical analysis of China’s experience.

Our main arguments are as follows. The volume and structure of interna-
tional trade, income distribution and poverty of a country are all determined
endogenously by its economic development strategy. Countries adopting a
comparative-advantage-following (CAF) strategy will be more open, achieve
rapid economic growth, and create more jobs for low-income groups, who
rely mainly on physical labour for their livelihood. As a consequence, income
distribution in these countries will remain relatively even and poverty can be
alleviated gradually. In contrast, countries adopting a comparative-advantage-
defying (CAD) strategy to promote capital-intensive industries will inevitably
see the opposite happen. This is because investment in the priority sectors of
a CAD strategy creates limited job opportunities, excluding most poor labour-
ers from formal labour markets. Moreover, firms in the priority sectors are
non-viable in open, competitive markets. The survival of such firms depends
on government subsidies and protection from international competition
and, as a result, the economy becomes closed. As investment in priority sec-
tors requires large amounts of capital, only the rich or those with good gov-
ernment connections have the ability to make the investments. The burden
of providing subsidies to non-viable firms will ultimately be carried by those
with less wealth and power. It will inevitably further distort income distribu-
tion and make it difficult to alleviate poverty.
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Table 6.4 Headcount index of Chinese poverty, 1996–2001

Index 1996 1998 2001

Poverty gap index 
at US$1 per day (%) – – 3.94

Poverty gap index 
at US$2 per day (%) – – 18.44

Headcount index, 
national (% of population) 6.00 4.60 –

Headcount index,
rural (% of population) 7.90 4.60 –

Headcount index, 
urban (% of population) 2.00 2.00 –

Source: World Bank (2004).
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Literature review

Globalization and poverty: theoretical 
and cross-country empirical studies

The history of studies on globalization, economic development, income
distribution and poverty is as long as that of economics itself. There is a huge
amount of literature on these topics. Nissanke and Thorbecke (2007) have
conducted an extensive literature review. According to their study, econo-
mists have yet to reach a consensus on the relationship between openness,
globalization and poverty. Economic growth and improving income distribu-
tion are essential steps towards alleviating poverty. At present, there are two
opposing views on the impact of openness and trade on economic develop-
ment and income distribution. Some economists believe that market opening
and participation in globalization will contribute to economic development
and improve income distribution, while others take the opposite position.

The most recent empirical works fail to reach a conclusion on this issue.
Milanovic (2002) and Easterly (2003) argue that the relationship between
globalization and income distribution (then poverty) can be expressed as an
inverted U-curve. These conclusions may be useful in describing past phe-
nomena, but have no implications for applicable policy on poverty reduc-
tion in the future. Milanovic (2002) concluded that ‘It seems that openness
makes income distribution worse before making it better – or differently
that the effect of openness on country’s income distribution depends on the
country’s initial income level.’ However, we cannot derive a policy implica-
tion from his argument that the developing countries at a very low-income
level should not adopt an openness policy for the sake of income equity.
Easterly (2003) found that in the current wave of globalization there is
an inverted U-curve between inequality and openness, measured as
(Exports � Imports)/GDP, and inequality. Easterly speculated that trade at
low levels of openness involves natural resources, which are usually distrib-
uted unequally, raises inequality. At higher levels of openness, trade may
involve more labour-intensive manufactures and traded goods, and will raise
the returns to a factor that is largely held by the poorest part of the popula-
tion. However, Easterly (2003) did not convey any special policy suggestion
to developing countries to cope with the income distribution issue. Should
developing countries first redistribute nature resources evenly or transfer the
control rights of resources from private to state to maintain equity when
they are involved in globalization? According to our observations, many
developing countries pursuing the priority of the development of capital-
intensive industries failed to improve their income distribution even when
their governments controlled the natural resources.

Obviously, openness and trade are treated as exogenous variables in these
analyses. But, in our opinion, openness, income distribution and poverty are
endogenous to a country’s development strategy, which will be discussed later.
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The effects of openness and globalization on poverty are determined by the
following factors: (i) the intrinsic characteristics of an economic structure
before openness; and (ii) a country’s approach to openness and globalization.
For example, should a country invest a large amount in the newest technolo-
gies, or just purchase technologies that are suitable for its current economic
needs? Will it develop the necessary basic infrastructure or engage in risky
R&D that requires a large number of foreign loans? Will it export products
made using relatively abundant domestic resources, or those using far scarcer
resources that can only be obtained with the help of government subsidies?

Literature on poverty in China

There have been many studies concerning China’s openness and poverty,
both individually and jointly. Anderson et al. (2004) analysed China’s rural
economy and rural poverty after its accession to the WTO with a GTAP model,
and found that cutting down agricultural import protections and removing
agricultural subsidies worsened the situation of rural residents who rely on an
agriculture-based income, compared with that of urban residents. But if the
Chinese government were to reduce the negative nominal protection rate of
rice, meat, vegetables and fruit to zero after accession to the WTO, the decrease
in wages for rural residents would be less. Anderson et al.’s analysis, on the
other hand, emphasizes that the reduction of agricultural protection in devel-
oped countries would contribute to the reduction of rural poverty in China.
The analysis divides rural households into three categories: category A
includes households whose proportion of non-farm income was 0 per cent;
and categories B and C include households for whom the proportions were
30 per cent and 60 per cent, respectively. After accession to the WTO, the
income of households in categories A and B decreased, while for those in cat-
egory C it increased. Of course, the elimination of negative agricultural pro-
tection would improve the situation of households in categories A and B.

Chen and Ravallion (2004) found that accession to the WTO would have
little impact on average household income, household income inequity and
poverty in China, but the impact varied greatly among households with dif-
ferent characteristics. Generally speaking, the study found that rural house-
holds would be harmed in the process, while urban households could
benefit from it. The most vulnerable households are those who relied heav-
ily on income from agriculture. Hertel et al. (2004) prove that, after accession
to the WTO, if labour could move freely between the agricultural and non-
agricultural sectors, both rural households and urban households would
benefit in the long run, though rural households would benefit less.
However, in the short run, rural households would experience a small loss
because of the restriction of labour mobility.

Xue and Wei (2004) and Li (2004) analysed recent urban poverty problems
in China, and found that increasing numbers of laid-off and unemployed
individuals, a result of enterprise reform, have increased urban poverty; the
influx of migrants from rural areas is an important element of urban poverty;
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and poverty is also related to level of education and the health of residents.
They suggest that increasing employment is a way to solve the problem of
urban poverty.

Li and Knight (2004) developed a new classification of poverty, based on
the permanent income hypothesis. According to an individual’s current
levels of income and consumption, poverty can be divided into three cate-
gories: permanent poverty; selective poverty; and temporary poverty.
Permanent poverty includes individuals whose current income and con-
sumption are both below the poverty line. Temporary poverty refers to those
whose current income is below the poverty line, but whose consumption
level is above the poverty line because their permanent income is higher
than their current income; current consumption is financed either by past
savings or by new loans. Selective poverty refers to those people whose cur-
rent income is above the poverty line but consumption level is below the
poverty line. Their choice to lower consumption is either because they are
making up for past overconsumption or have expectations of making large
expenditures in the future. According to their 1999 survey, Li and Knight
(2004) discovered that the overall urban poverty rate was 9.4 per cent in
China, 29 per cent of which could be categorized as permanent poverty, 20
per cent as temporary poverty, and the remaining 50 per cent as selective
poverty.8 The propensity for high savings rates and low rates of expenditure
among families categorized within the selective poverty category was
because most of these families did not have members who were ill or chil-
dren who were still at school, so their current expenditure was very low.

Studies conducted by Ravallion and Chen (2004) can be taken as an
authoritative analysis of Chinese poverty. They not only evaluated the
change in the rate and extent of poverty since 1978, but also provided a the-
oretical explanation for it. According to the poverty line defined in their
analysis, in the twenty years since 1981, the proportion of the Chinese pop-
ulation in a state of poverty decreased from 53 per cent to 8 per cent, but the
speed of this decrease has slowed since the end of the 1990s. At the same
time, the degree of inequity in China was found to be increasing, which, the
analysis pointed out, has become a common focus in the study of economic
development and poverty reduction.

What is more, another important finding of the study was that ‘the approach
to economic development can affect poverty reduction’. Although we agree
with this finding, we have reservations about Ravallion and Chen’s explana-
tion of it, which is based on the idea that if the overall growth rate of each
industry9 remained constant since 1981, it would take 10 years rather than 20
years for incidences of poverty to decrease to 8 per cent.10 The reason for our
objection is simple: if the growth rate of secondary industry and tertiary indus-
try remained at 1981 levels since then (the growth of per capita income), the
demand for agricultural products would not have been as high as the actual lev-
els we have seen. In the extreme situation of a closed economy, since the
demand elasticity of agricultural products with regard to both income and
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price is very low, an increase in agricultural production may result in a decrease,
rather than an increase, in farmers’ incomes. Although Ravallion and Chen
(2004) correctly conclude that past reductions in China’s rural poverty was
mainly a result of agricultural growth, it can hardly be useful to suggest this as
a future policy for the reduction of rural poverty. Given the current endow-
ment structure of population and land, depending on growth in agricultural
output alone is hardly a sustainable method for reducing poverty.

Although the views of the above literature may be different, they are all
based on detailed econometric analysis and simulation. This chapter does
not intend to judge where a reasonable poverty line should be set, or which
measurement of poverty is more precise. What concerns us most is the con-
struction of a general framework for analysing the relationship between
poverty and openness. The literature on Chinese poverty mentioned above
has thus far failed to do so.

Economic development strategy, openness 
and poverty: a framework11

Not including the instances of poverty that result from a loss of ability to
work because of illness, or natural or man-made disasters, the majority of
instances of low income in developing countries are the result of the interac-
tion of economic growth and income distribution. Obviously, if the increase
in per capita income of an economy is so slow that it remains under the
poverty line, most people will live in poverty no matter how equally income
is distributed. The analysis by Dollar and Kraay (2000) using data from eighty
countries over about fourty years shows that ‘the income of the poor rises
one-for-one with overall growth’. Similarly, if income disparity in an econ-
omy is increasing along with its per capita income, the problem of poverty
will also worsen. Thus the combination of economic growth and improved
income distribution is a basic and sustainable way for solving the problem of
poverty. Therefore, it is imperative to find a mode of development that can
promote economic growth and improve income distribution simultaneously.

Economists have long striven for such an approach to development. Many
suggestions have been put forward in different periods of history and differ-
ent contexts. However, economists have become less confident in making
new suggestions. In a paper entitled ‘Growth Strategies’ prepared for the
Handbook of Economic Growth, Rodrik (2004) cites two paragraphs by
Harberger, one in 1985 and another in 2003. The first highly praised the
power of economic principles in influencing development policies, but the
second one lost almost all confidence in the economic principles it had pre-
viously praised. Rodrik ends his article as follows, ‘rule-of-thumb economics,
which has long dominated thinking on growth policies, can be safely dis-
carded’. This remark reflects the frustration of economists in facing the
many problems of development in today’s world.
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We believe that the key to understanding the relationship between
openness, growth and poverty is the government’s economic development
strategy. According to Lin (2003), a country’s development strategy can be
divided broadly into two mutually exclusive groups, introduced earlier in
the chapter: (i) a comparative advantage-defying (CAD) strategy, which
attempts to encourage firms to deviate from the economy’s existing compar-
ative advantages in their entry into an industry or choice of technology; and
(ii) the comparative advantage-following (CAF) strategy, which attempts to
facilitate the entry of firms into an industry or choice of technology accord-
ing to the economy’s existing comparative advantages.12

When development economics began to take shape in the mid-twentieth
century, the dominant view among development economists was to advise
governments in the least developed countries (LDCs) to ignore their own
comparative advantages and to adopt an inward-looking variant of the CAD
strategy, telling them to focus on developing heavy industry or import sub-
stitution. The endowment structure of most LDCs is characterized by a rela-
tive abundance of labour and a lack of capital, whereas the projects
supported by a CAD strategy are capital-intensive and are not consistent with
the comparative advantage of most LDCs. As a result, firms in government-
selected priority sectors are not viable in an open and competitive market.
Therefore, governments must support these firms by intervening in the
natural function of the market. Specific measures used include (but are not
limited to) the following variants: interest-rate suppression in order to lower
investment and operational costs for heavy-industry projects, an overvalued
domestic currency that makes importing equipment for heavy industry pro-
jects cheaper, and the creation of legal monopolies that allow firms to charge
high prices in order to ensure high enough profits (Lin et al. 1996).

Unlike many other developing economies, Japan, Korea, Singapore, Hong
Kong and Taiwan followed a development approach that was closer to a CAF
rather than a CAD strategy. After the Second World War, these countries
upgraded their industries in accordance with the changes in their compara-
tive advantages at each stage of development, and they have achieved much
better performance than their counterparts who adopted a CAD strategy. Lin
(2003) argues that a country’s economic development strategy matters; and
an economy’s growth, trade structure, income distribution and poverty are
endogenous to its choice of development strategy.

Development strategy and growth

The most important sources of per capita income growth are per capita cap-
ital accumulation and technological progress. Capital accumulation depends
on the size of economic surpluses and the rate of savings in the economy.
When firms enter the industries in which an economy has comparative
advantages and adopt cost-minimizing technology in their production, the
firms will be competitive, the economy’s products will maximize their share
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in domestic and international markets, and the economy will maximize its
possible surplus. Meanwhile, capital will have the highest possible rate of
return when it is invested in industries in which the economy has compara-
tive advantages. The incentive to save will also be maximized. Moreover, the
government will not need to distort the prices of inputs and outputs, nor
will it need to use administrative methods to create legal monopolies and
provide subsidies in order to protect firms. Therefore, there will be no space
for wasteful rent-seeking activities. The firms will have hard budget con-
straints and will need to earn profits by improving management practices
and their competitiveness in the market. A CAD strategy will result in just
the opposite effect with regard to competitiveness, the rate of return to cap-
ital, rent-seeking activities, and the softness of budget constraints for firms
in priority industries. Therefore, the accumulation of capital under a CAF
strategy will be faster than under a CAD strategy.

The accumulation of per capita capital will provide a basis for upgrading
the industrial/technological structure of the economy (Basu and Weil 1998).
Despite possibly being borrowed from developed countries (DCs), these
upgraded industries/technologies will be new to the firms of an LDC. The
learning costs will be lower under a CAF strategy because the distance
between the new industry/technology and existing industry/technology is
smaller (Barro and Sala-i-Martin 1997). Moreover, the patent protections of
many targeted technologies under a CAF strategy are likely to have expired;
and even if they are still under patent protection, the licensing fee will be
lower for technologies needed under the CAF strategy because, ceteris paribus,
most of the targeted technologies will be older than those needed under a
CAD strategy. In some cases, firms under a CAD strategy will not be able to
obtain necessary technology from DCs and will need to ‘reinvent the wheel’
on their own through investment in costly and risky R&D. Therefore, the
acquisition cost of technology will be lower under a CAF strategy than under
a CAD one.

So, by following a CAF strategy, the speed of endowment structure
(capital–labour ratio) upgrading and technological progress will be faster
than under a CAD strategy. We have tested these hypotheses, using cross-
country data and provincial data within China, and the results are consistent
with the above predictions (Lin 2003; Lin and Liu 2003a).

Development strategy and openness

A country adopting a CAF strategy will import products for which it does not
have comparative advantages, and export products for which it has compar-
ative advantages. For such a country, the degree of openness (the value of
imports and exports as a percentage of GDP) is endogenous to the country’s
comparative advantages.

If the government of an LDC adopts a CAD strategy and attempts to sub-
stitute the importation of capital-intensive goods with domestic production,
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not only will the country’s import volume be reduced, but its exports will
also fall. The latter is the result of resources being redirected to priority
industries from the industries in which the economy has a comparative
advantage, in addition to the exchange rate possibly being overvalued to
facilitate the import of technology/equipment for the development of prior-
ity industries. Both will hamper the development of exports. The economies
that followed the model include the socialist countries, India, Latin-
American countries and many other developing countries. The performance
of these countries had been miserable compared with the East Asian
economies that adopted a CAF strategy. The government of an LDC may
adopt a CAD strategy while at the same time encouraging firms in its priority-
sector capital-intensive industries to export. In this case, even though a large
proportion of the firms’ products may be sent to foreign markets and may
see fast technological improvement, the products exported will not be prof-
itable. The survival of these firms depends on government protection via
preferential loans and other policy support. As a result of these policies, the
country will have poor external accounts, accumulate massive foreign debt,
and be sensitive to external shock.

It may be better for an LDC to adopt a CAD strategy that encourages
exports rather than one that encourages import substitution. However, the
overall economic performance of a country that adopts a strategy encourag-
ing exports will still be worse than that of a country that adopts a CAF strat-
egy. Since the optimal level of openness of an economy is determined
endogenously by its comparative advantages, it is not true that emphasis on
external trade is a better policy for promoting economic growth in an LDC.13

Development strategy, income distribution and poverty14

To reduce poverty and distribute income more equally, the economic situa-
tion of low-income groups must be improved. Low-income individuals,
unlike the wealthy, have little in the way of land, capital, higher education,
personal relations or social networks that might help them generate income.
The major source of income for the poor is the physical labour they can pro-
vide. Therefore, to increase the income of these individuals continuously,
both absolutely and relatively, it is essential to create employment opportu-
nities and to increase wages for them as much as possible. This is the only
feasible and sustainable way to improve the economic situation of low-
income individuals in LDCs. If a CAF strategy is adopted and labour-
intensive industries developed, these people will have sufficient job
opportunities. Moreover, this strategy will accelerate the accumulation of
capital, which will in turn initially cause relatively abundant labour to
become scarcer. In this process, industry and technology become increas-
ingly capital-intensive and the marginal productivity of labour increases, as
do wages. With sufficient employment and an increase in wages, poverty can
be eliminated. Meanwhile, as capital becomes increasingly abundant, the
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return to capital declines. The relative gap in income of people originally
with an advantage in capital and those who can only depend on physical
labour will be narrowed. Therefore, income will become distributed more
equally. It is by adopting a CAF strategy that efficiency and equity can be
achieved simultaneously in LDCs.

In contrast, if an LDC adopts a CAD strategy, and gives priorities to
capital-intensive industries, it will fail to create a large number of jobs.
Most labourers will remain in the agricultural sector, where both mar-
ginal productivity and their wages remain low (Lin et al. 1996).
Meanwhile, only the rich and the powerful that have easy access to sub-
sidized loans from banks will have the financial resources to invest in pri-
oritized capital-intensive industries. However, firms in the priority
industries will not be viable. Their investment and survival rely on gov-
ernment protection and subsidies, which must ultimately come from the
pockets of the poor and powerless. Therefore, inequality in income distri-
bution will be exacerbated.

The CAD strategy will also reduce social transfers to groups in relatively
weak positions such as the poor, jobless, disabled and elderly. These groups
are universally acknowledged as the ones in need of social protection, either
through social security networks or relief funds, or through assistance from
other family members. However, the resources that could be allocated to
support these groups depend on overall economic growth. Under a CAD
strategy, low economic performance reduces the total amount of resources
that can be used to help these people. Sometimes, the government may even
divert resources that would have been allocated to the social security system,
to subsidize prioritized sectors. This will lead to a deterioration in the stan-
dard of living for disadvantaged people.

Openness and poverty in China after reform

Before reform began in 1978, China adopted a typical CAD strategy, result-
ing in poor economic performance, but since the reform started, China’s
economic development has moved gradually toward a CAF strategy.

The reform started with the replacement of collective farming by the
household responsibility system in rural areas at the end of 1978. This insti-
tutional change greatly increased agricultural productivity (Lin 1992). Along
with agricultural reform, the government also increased the autonomy of
state-owned enterprises (SOEs) and allowed them to share in profits through
a profit retention system, later on a contract system and recently the mod-
ern corporation system. Meanwhile, township and village enterprises and
other private enterprises had begun to emerge and grow. These new enter-
prises were faced with a hard budget constraint, as they were not entitled to
government protection and subsidies, leaving them to fight for survival
among fierce competition.
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The entry of new enterprises also increased the pressure on SOEs to face
competition and forced them to improve performance. Since the mid-1990s,
most small- and medium-sized SOEs and collectively-owned enterprises have
been privatized. With the progress of reform, the government reduced its
direct interference on resource allocation and prices. Apart from the finan-
cial markets, most other markets have been liberalized. The reduction of the
government’s interventions has shifted China’s development away from
CAD to CAF strategy.

With the progress of reform and the change in development strategy,
China has turned from being an inward-orientated economy to integrating
increasingly with the world economy. By establishing special economic
zones, attracting foreign direct investment (FDI) and liberalizing trade, the
link between the Chinese economy and the global economy has become
closer, especially after China’s accession to the WTO in 2001. China’s trade-
dependent ratio (the percentage of total imports and exports as a percentage
of GDP) increased from 9.79 per cent in 1978 to 60.11 per cent in 2003 (see
Table 6.1). Among the largest economies in the world, China has become the
most open economy, as measured by the trade dependent ratio. At the same
time, FDI in China increased from almost nothing in the early 1980s to
US$53.5 billion in 2003, the largest recipient of FDI in the world that year.
The share of FDI in China’s fixed asset investment increased from 1.9 per
cent in 1985 to 17 per cent in 1994 and remained at around 10 per cent from
the late 1990s into the early 2000s (see Table 6.2 on page 137). The compo-
sition of China’s trade also experienced a big change, with a significant
increase in the proportion of manufactured products in imports and exports
(see Figures 6.1 and 6.2).

However, integration with the world economy is not even throughout all
the provinces and regions in China. As shown in Figures 6.3–6.5, the coastal
provinces, especially Guangdong, received significantly more FDI, and their
imports and exports comprise a much higher proportion of their total value-
added than is the case with provinces in the central and western regions.

Foreign enterprises in China have provided many jobs and account for a
large portion of China’s imports and exports. At the same time, foreign
enterprises have also contributed to China’s change in development strategy.
Foreign enterprises face a hard budget constraint, and to minimize costs they
must follow the comparative advantage in their chosen industry and tech-
nology. Moreover, by listing in the equity markets abroad or forming joint
ventures, some large SOEs are able to gain access to foreign capital and
remove the constraint of China’s relative capital scarcity on their viability
(Lin and Tan 1999).

However, China’s transition to an economy totally observing the CAF
strategy is far from complete. First, reform in some key areas is not finished.
For example, interest rates have not been liberalized; and the banking system
still bears the burden of subsidizing large SOEs. Second, the degree to which
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Figure 6.1 China’s export structure, 1980–2003

Source: National Statistical Bureau of China, China Statistical Yearbook, various years.
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Figure 6.2 China’s import structure, 1980–2003

Source: National Statistical Bureau of China, China Statistical Yearbook, various years.
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Figure 6.3 The regional distribution of FDI (US$ billion)

Source: National Statistical Bureau of China, China Statistical Yearbook, various years.
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Figure 6.4 Commodity exports according to location of origin in China (US$ billion)

Source: National Statistical Bureau of China, China Statistical Yearbook, various years.
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Figure 6.5 Commodity imports according to destination in China (US$ billion)

Source: National Statistical Bureau of China, China Statistical Yearbook, various years.
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various regions deviated from their comparative advantage differed before
reform, and their degree of shift to a CAF strategy also varies across regions.
Third, after reform, all levels of government, especially local government,
often use administrative measures (such as deliberately keeping land prices
low, reducing local taxes, lowering environmental protection standards, cre-
ating entry barriers for products produced in other provinces and so on) to
encourage firms to ignore the region’s specific comparative advantages in
their choice of industries or technologies. Evidence from productivity differ-
ences between agricultural and non-agricultural sectors clearly indicates that
the change in China’s development strategy is still incomplete.

In an open, competitive market, the marginal return of a factor of produc-
tion in various sectors will be equalized. Figure 6.6 shows that the agricul-
tural sector’s labour productivity is increasing. If the differences between the
agricultural sector’s labour productivity and those of manufacturing and
other industries are narrowing, we can conclude that the marginal produc-
tivity gaps between agriculture and other industries are diminishing.
Otherwise, we can reach the opposite conclusion.15 Figure 6.7 shows the
relative labour productivity of non-agricultural sectors compared to that
of agriculture. We see that, before the 1990s, differences in productivity
between agriculture and other sectors were decreasing; however, from the
first half of the 1990s, the differences have grown and for several sectors
have exceeded those at the beginning of reform.16

Another proxy is the incremental labour–output ratio, the results of which
are shown in Table 6.5.17 We see that, after reform, the incremental
labour–output ratios in the national economy, primary, secondary and ter-
tiary industries all show an upward trend, especially in the first half of the
1990s and after 1999, a fact that indicates an increase in marginal labour
productivity in all sectors. But, compared with other industrial sectors
and the national economy as a whole, the increase in the incremental
labour–output ratio of primary industries is much slower. That is to say, the
increase in marginal labour productivity in agricultural sectors is much
lower than in non-agricultural sectors.

Of course, even in ideal conditions, labour productivity in different sectors
cannot be exactly the same because of differences in technologies, transac-
tion costs and for other reasons. However, if the productivity gap between
agriculture and other industries continues to increase, the difference in
income distribution between the rural agricultural population and those in
the urban sectors will become greater. As long as most of the poor rely on
agriculture for their livelihood, poverty will not be eliminated.

The evidence discussed above has two implications for poverty reduction:
first, there is a large potential for success in China’s future poverty reduction,
especially in reducing poverty in rural areas. Contrary to Ravallion and
Chen’s (2004) recommendation of reducing rural poverty by developing
agriculture, we advocate a new approach to rural poverty reduction. We
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Figure 6.6 Labour productivity of the agricultural sector (yuan per worker)

Source: National Statistical Bureau of China, China Statistical Yearbook, various years.
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Table 6.5 Incremental output–labour ratio, 1978–2003

National Primary Secondary Manufacturing Construction Tertiary Transport, Retail 
economy industry industry post & trade, &

telecommunication catering 
services

1978–9 0.47 0.76 0.63 0.79 0.09 0.02 0.34 �0.49
1979–80 0.36 0.21 0.56 0.55 0.67 0.29 0.99 �0.05
1980–1 0.25 0.28 0.21 0.20 0.33 0.23 0.16 0.33
1981–2 0.28 0.20 0.37 0.50 0.12 0.61 0.75 �0.67
1982–3 0.56 0.68 0.79 1.11 0.36 0.34 0.49 0.21
1983–4 0.70 �1.18 0.50 0.78 0.12 0.39 0.33 0.69
1984–5 1.07 0.94 0.96 1.57 0.27 1.27 0.51 1.49
1985–6 0.88 1.79 0.75 0.82 0.54 0.86 0.71 0.61
1986–7 1.17 1.08 1.49 1.71 0.95 0.96 0.90 1.33
1987–8 1.91 1.07 3.14 3.73 1.35 1.85 1.71 2.75
1988–9 1.99 0.41 �3.93 �7.68 0.19 4.63 125.0 2.56
1989–90 0.17 0.14 0.23 0.25 0.18 0.22 1.37 �0.57
1990–1 4.14 1.48 8.71 9.38 5.57 3.54 7.03 4.68
1991–2 7.60 �1.28 7.64 12.64 2.41 2.66 6.65 3.35
1992–3 12.19 �1.06 7.75 19.48 2.11 2.05 36.57 1.31
1993–4 18.74 �2.45 17.13 22.93 6.09 2.67 3.29 2.08
1994–5 19.21 �2.31 17.98 25.98 5.90 2.21 2.84 1.75
1995–6 10.63 �2.61 9.26 13.15 3.29 2.37 3.18 1.67
1996–7 7.56 18.35 10.49 18.76 1.68 5.15 38.86 2.81
1997–8 4.75 1.01 26.35 �3.28 1.20 5.01 �9.41 �4.83
1998–9 4.92 �0.14 �10.83 �5.57 1.90 5.40 5.54 1.61
1999–2000 10.71 0.57 �21.67 �12.09 3.32 4.64 �221.9 �3.89
2000–1 8.35 1.67 58.69 �56.67 3.94 8.02 46.69 9.23
2001–2 10.46 1.98 �9.51 �8.84 �18.94 2.30 5.30 1.13
2002–3 17.50 �3.01 25.56 4.93

Notes: Negative figures (indicated in bold italics) refer to situations in which output increased but employment decreased. These can be viewed as a very large
positive number. The boxed negative figures xxx refer to situations in which output decreased but employment increased, indicating that marginal labour
productivity is very low.
Source: National Statistical Bureau of China, China Statistical Yearbook, various years.
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suggest that China changes its economic development strategy by increasing
the proportion of labour-intensive industries and labour-intensity in various
production sectors so as to create more non-agricultural job opportunities
for rural workers. Thus, those staying in the agricultural sector will have
access to more land and capital, which may contribute to a decrease in the
productivity gap between agricultural and non-agricultural sectors. This may
be one of the few feasible approaches to eliminating poverty in China in the
near future.

The second implication is that situations vary greatly between provinces
and regions. The evidence cited above is not the same for all provinces.
Because of the different pace at which changes in development strategy are
implemented, there are different degrees to which poverty reduction has
been achieved. According to China’s official data, incidence rates of rural
poverty vary greatly among different provinces (see Table 6.6). Tibet,
Qinghai, Guizhou, Yunnan, Inner Mongolia, Jiangxi and Anhui have rela-
tively higher rates of poverty, while these values were relatively low for the
big cities and the coastal provinces. One study of Chinese urban poverty
conducted by ADB (2003) shows that incidence rates of urban poverty also
vary greatly across provinces (see Table 6.7). In 1998, Guangdong had the
lowest urban poverty rate, at 0.68 per cent, while Ningxia had the highest, at
13.51 per cent.18

Hypothesis testing

In this section we use provincial panel data to test the effect of openness and
development strategy on the incidence of rural poverty in China.

Proxies for openness and development strategy

In order to assess the impacts of globalization and development strategy on
the incidence of rural poverty in each province in China, we need to have
proxies for both openness and development strategy. For openness, we use
the export and import dependent ratio (EXIM), defined as the sum of provin-
cial imports (excluding imports from other provinces) and provincial
exports (excluding exports to other provinces) divided by the provincial
value-added each year.

Lin (2003) constructs a technological choice index (TCI) to measure the
proxy for development strategy. Given the endowment structure of a
province, the nature of its development strategy is characterized mainly by
all the capital-intensity as well as the manufacturing industries of the
province. When the province follows a CAF strategy, the optimum
capital–labour ratio in manufacturing industries is determined endoge-
nously by the province’s capital–labour ratio. That is, the optimum
capital–labour ratio in manufacturing industries is a function of the
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Table 6.6 Rural poverty in the provinces of China, 1985–2002

Province 1985 1990 1995 2000 2002

Beijing 0.00 0.09 2.91 0.60 0.00
Tianjing 0.00 0.27 1.01 0.91 0.20
Hebei 4.90 12.23 4.10 1.93 2.90
Shanxi 4.10 15.52 9.80 6.74 5.00
Inner Mongolia 10.60 12.46 10.60 8.21 9.80
Liaoning 6.50 3.99 6.40 3.50 3.20
Jilin 10.30 7.92 8.60 4.10 2.60
Heilongjiang 14.10 12.98 8.21 5.59 3.40
Shanghai 0.00 0.09 0.00 0.00 0.00
Jiangsu 5.70 3.73 1.90 0.30 0.40
Zhejiang 4.50 3.27 1.60 0.20 0.40
Anhui 5.10 25.50 4.30 2.47 2.00
Fujian 6.30 1.30 1.30 0.33 0.40
Jiangxi 12.10 0.28 5.10 2.78 3.40
Shandong 2.30 3.75 2.90 0.70 0.70
Henan 24.90 20.02 7.60 2.97 1.70
Hubei 3.70 8.15 6.10 2.21 2.00
Hunan 12.60 2.82 7.61 2.29 1.90
Guangdong 1.10 0.28 1.00 0.11 0.00
Guangxi 22.20 6.42 10.50 5.00 2.70
Hainan 7.07 0.00 7.40 1.90 3.00
Sichuan 35.10 10.19 8.03 3.67 2.20
Guizhou 36.80 21.38 20.51 10.80 10.70
Yunnan 41.30 15.79 17.80 8.20 11.10
Xizang 4.00 10.67 23.58 19.80 15.60
Chongqing 35.10 0.00 11.24 4.24 3.00
Shaanxi 41.60 16.39 14.30 7.87 6.20
Gansu 43.90 26.49 18.10 9.70 9.20
Qinghai 5.00 16.32 16.10 18.60 16.10
Ningxia 53.00 20.53 18.96 14.50 8.90
Xinjiang 0.90 14.94 18.40 10.00 6.90

Source: National Statistical Bureau of China, China Statistical Yearbook, various years.

economy’s capital–labour ratio, as shown in Equation (6.1):

(6.1)

The left-hand side of Equation (6.1) refers to the optimum capital–labour
ratio in the manufacturing industry of the ith province at time t; 
refers to the overall capital–labour ratio in the ith province at time t. In order
to measure the deviation between the adopted development strategy and the
CAF strategy in a province, a TCI is constructed. This is the quotient between

Ki,t / Li,t

�Ki,t

Li,t
�* � f �Ki,t

Li,t
�
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Table 6.7 Urban poverty in China, 1998

Province Poverty line Total Poverty Poverty
(yuan/person/per population rate (%) rate (%) if

annum) with income poverty line
below the increased

poverty line by 15%
(000s people)

Beijing 3,118 54 0.73 1.45
Tianjing 2,993 360 6.77 10.71
Hebei 2,509 651 5.20 9.15
Shanxi 1,616 596 7.17 11.07
Inner Mongolia 1,824 510 6.40 10.03
Liaoning 2,203 1,150 6.13 11.63
Jilin 1,831 853 7.54 11.05
Heilongjiang 1,878 1,154 6.92 11.54
Shanghai 3,636 314 3.24 4.98
Jiangsu 2,228 244 1.20 3.09
Zhejiang 2,989 153 1.62 3.06
Anhui 2,138 348 2.89 6.57
Fujian 2,416 145 2.18 4.24
Jiangxi 1,809 310 3.42 7.49
Shandong 2,566 1,172 5.05 10.24
Henan 1,904 1,410 8.39 12.97
Hubei 2,283 934 5.67 10.37
Hunan 2,146 462 3.61 7.37
Guangdong 3,061 154 0.68 1.07
Guangxi 2,507 246 3.01 7.53
Hainan 2,465 150 7.94 14.15
Sichuan 2,004 711 4.72 6.75
Guizhou 2,137 260 5.00 8.08
Yunnan 2,359 225 3.69 6.44
Xizang 2,237 39 11.31 13.99
Chongqing 2,214 260 4.09 6.99
Shaanxi 2,014 932 11.95 17.66
Gansu 1,819 304 6.44 12.16
Qinghai 1,484 76 5.63 8.15
Ningxia 2,093 210 13.51 20.35
Xinjiang 1,772 383 6.16 7.04

National 2,310 14,770 4.73 8.17

Source: Asian Development Bank (2003).
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the actual capital–labour ratio in the manufacturing industry19 of a province
and the endowed capital–labour ratio of the province, that is:

Previous analysis shows that the provincial government’s development strat-
egy will affect the value of TCI in that province.

We then define the optimal technology choice index, TCI*i,t, for the ith
province at time t. From the first-order Taylor expansion of Equation (6.1) at
the origin and omitting the higher order terms, we obtain:

(6.3)

where � is a positive constant. The optimal technological choice index TCI*
is defined, accordingly, as follows:20

(6.4)

The optimal K/L over industries is not a constant number. But it should be
pointed out that the chapter measures development strategy at the province
level rather than at industry level. What we assume to be a positive constant,
�, is a province’s optimal technological choice index TCI*i,t, rather than the
optimal capital–labour ratio of the province’s manufacturing industry
(Ki,t /Li,t)*. Indeed, when capital is relatively abundant in a province, the opti-
mum capital–labour ratio in the manufacturing industries of the province21

will be higher than in a province where capital is relatively scarce. In other
words, the higher the capital–labour ratio in a province’s endowments (the
denominator of TCI*

i,t), the higher the optimum capital–labour ratio in its man-
ufacturing industries (the numerator of TCI*i,t). To be more specific, what we
assume to be a positive constant, �, is TCI*

i,t rather than the numerate of TCI*i,t.
Given the definition of TCI*i,t, a deviation from the CAF strategy in the ith

province at time t can then be measured indirectly, as follows:

(6.5)

If a CAF strategy is adopted in the ith province at time t, DSi,t � 0. When the
actual TCIi,t is higher (lower) than optimal level, DSi,t � 0(� 0). The absolute
value of DSi,t measures the deviation between the adopted strategy and the
CAF strategy in the ith province at time t.

There are two types of CAD – that is, DSi,t � 0 or DSi,t � 0. Theoretically
speaking, if taking only income distribution into account, a comparative

DSi,t � �TCIi,t � TCIi,t
* � � �TCIi,t � � �

TCI*
i,t �

(Ki,t � Li,t)*

(Ki,t � Li,t)
� �

�Ki,t

Li,t
�* � �.�Ki,t

Li,t
�

(6.2)
TCIi,t �

(Ki,t � Li,t)

(Ki,t � Li,t)
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advantage defying strategy, in either developing or developed countries, that
encourages manufacturing industries that are much more labour intensive
than the optimal level (that is, the case corresponding to DSi,t � 0) could be
even more effective in reducing poverty than a comparative advantage
following strategy is. However, if taking the viability issue of such labour-
intensive industries into account, it is obviously that the sustainability of
both economic growth and employment opportunity growth will be jeopar-
dized. In the long run, this approach is harmful to income equity.

According to our observations, all provincial governments in China have
the intention of developing capital-intensive and technology-intensive pro-
jects inconsistent with the comparative advantages at their present stage of
development, probably a result of the legacy of development concepts inher-
ited from the old strategy before reform. The characteristic of development
strategies in China’s provinces is that of DSi,t � 0. Given this fact, the devia-
tion of adopted strategy from the CAF in the ith province at time t can be
measured as: DSi,t � TCIi,t � �.

The specification of functional form22

In our empirical analysis, we hope to examine the effects of development
strategies on openness and rural poverty. The econometric models are con-
structed as follows:

EXIMi,t � �0 � �1DSi,t � �X � � (6.6)

PIi,t � �0 � �1DSi,t � �2EXIMi,t � �Y � � (6.7)

In the above equations, EXIMi,t refers to the trade dependent ratio of
province i at time t, PIi,t refers to the incidence rate of rural poverty of
province i at time t; �0 and �0 are constant; DSi,t is the outcome of (6.5),
which represents the deviation from a CAF strategy in province i at time t.
According to previous analysis, we expect that the larger the deviation, the
lower the trade dependent ratio and the higher the rural poverty incidence
rate. This means �1 is negative and �1 is positive. X and Y represent all other
explanatory variables; � and � are the coefficient vectors; � and � are the
error terms.

Since there is no observation for �, DSi,t of Equation (6.5) cannot be calcu-
lated directly. However, since � is assumed to be a positive constant,
Equations (6.6) and (6.7) can be transformed into Equations (6.6�) and (6.7�):

(6.6�)

(6.7�)PIi,t � ��0 � �1TCIi,t � �2EXIMi,t � �Y � �

EXIMi,t � ��0 � �1TCIi,t � �X � �
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where and . The TCIi,t in Equations (6.6�) and
(6.7�) is the quotient of the actual capital–labour ratio in the manufacturing
industry and the endowed capital–labour ratio of province i in the year t.

Variables and data

Provincial rural poverty incidence rates have been obtained from the
National Statistics Bureau (NSB). The TCI and other data used in the regres-
sion analyses are taken from Liu and Zhang (2005). TCIi,t is calculated using
the following steps: (i) calculating the real capital (Ki,t) of the manufacturing
industries of a province by devaluing the total value of fixed asset invest-
ments according to the fixed asset investment price index of that province;
(ii) calculating the actual capital–labour ratio in the manufacturing indus-
tries; that is, Ki,t / Li,t ; (iii) based on the national accounting system for
each province, calculating the capital stock( ) of all provinces using the
perpetual-stock method; (iv) calculating the endowed capital–labour ratio;
that is, ; (v) TCIi,t is that of the actual capital–labour ratio in the man-
ufacturing industries divided by this province’s one-year-legged endowed
capital–labour ratio; that is, .23 The dataset for TCIi,t is
listed in the Appendix on page 164.

There are thirty-one provinces in mainland China, but as the data for Tibet
and Hainan are incomplete, we have eliminated these two provinces from
the regressions. Also, as Chongqing became a provincial-rank municipality
only in 1997, we have combined the data for Chongqing and Sichuan after
1997 for comparability with past datasets. We therefore have data for
twenty-eight provinces from 1985 to 2002.

Provincial rural poverty may also be affected by other variables. Other
things being equal, the higher is agriculture productivity, the larger its contri-
bution to the reduction of rural poverty will be. Therefore we introduced a
variable for agriculture productivity (AGR-PRO) to control for its effect on rural
poverty. The variable is defined as agricultural value-added according to cur-
rent prices divided by total rural employment.24 As the NSB revised its employ-
ment statistics from being based on local government reports to sampling
surveys, there is considerable deviation in employment data before and after
1990. To ensure data comparability, we have restricted our use of employment
data to post-1990, which decreases the sample size for regressions including
agriculture productivity as an explanatory variable from 420 to 196.

Infrastructure, especially transportation, has a significant influence on
rural poverty through labour mobility and the agricultural-products market.
Thus indices of regional road density (ROAD) and railway density (RAILWAY)
are also introduced.

The trade dependent ratio, EXIM, is endogenous to the development
strategy of the government. In the estimation of its impact on rural
poverty in Equation (6.7�), we need to use the fitted value EXIM in
Equation (6.6�) in the regression of Equation (6.7�) in order to obtain

(Ki,t  � Li,t) � (Ki,t�1 �  Li,t�1)

Ki,t � Li,t

Ki,t

��0 � �0 � �1���0 � �0 � �1�
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consistent estimates of the coefficients in Equation (6.7�). The explana-
tory variables used in the regression of Equation (6.6�) include TCI, AGR-
PRO, ROAD, RAILWAY and a COAST dummy to indicate whether the
province is located in a coastal area. Coastal provinces are usually more
open than inland provinces because of easier access to international mar-
kets. The dummy COAST is treated as an instrument variable in Equation
(6.6�) in order to obtain the fitted value of EXIM for the second-stage
estimation of Equation (6.7�).

Econometric results

We used the cross-sectional time-series FGLS regression in Stata v8.0 to
conduct our estimation, under the assumption that the error structure
across the panels is heteroscedastic but uncorrelated; and the form of auto-
correlation is AR(1). The results for EXIM and PI are shown in Tables 6.8 and
6.9, respectively.

The estimation results in Table 6.8 show that TCI has a negative and
highly significant effect on EXIM. That is, as the previous sections suggest,
the greater a province’s deviation from the CAF strategy, the less open that

Table 6.8 The effect of the development
strategy on openness

Cons 13.62***
1.32

TCI �0.64***
0.19

AGR_PRO 0.36
1.92

ROAD �17.51***
3.58

RAILWAY 110.85***
17.32

COAST 19.37***
1.10

Number of obs 196
Log likelihood �748.8619
Prob � Chi2 0.0000

Note: *** indicates significance at 0.1 per cent
level; the numbers below each coefficient are
standard errors.
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province will be. The results also show that AGR-PRO does not have a signif-
icant effect on EXIM, whereas the other three explanatory variables are all
highly significant. However, the negative sign for the ROAD value is
unexpected.

Table 6.9 shows the results of fitting Equation (6.7�) with a two-stage
approach where EXIM in the second stage is the fitted value from the first
stage regression, as shown in Table 6.8. From the results, we can see that the
development strategy followed in a province has a significant effect on rural
poverty in that province. The greater the deviation from a CAF strategy in a
province, the higher the incidence of rural poverty in that province.

The estimation results of EXIM are negative and highly significant. That is,
the more open a province, the less rural poverty there will be in that
province. The negative effect of openness on rural poverty is likely to arise
from the fact that most exports from China are labour-intensive manufac-
tured goods. The increase in exports will increase demand for the importing
of intermediate inputs, while at the same time providing more job opportu-
nities for rural migrants. As argued previously, the migration of the rural
labour force from the countryside to non-agricultural production is one of
the most important ways of reducing rural poverty.

The results also show that the increase in agricultural productivity (AGR-
PRO) will reduce rural poverty significantly in that particular province and
an increase in the road density will have an effect similar to that of an
increase in agricultural productivity. However, the effect of railroad density

162 Development, Openness, Rural Poverty: China

Table 6.9 The effect of the development strategy on rural poverty

I II III

Cons 0.0674*** 0.0974*** 0.1381***
0.0080 0.0115 0.0119

TCI 0.0047*** 0.0037* 0.0039*
0.0014 0.0019 0.0021

EXIM1 �0.0023*** �0.0031***
0.0003 0.0003

AGR-PRO �0.0366***
0.0097

ROAD �0.0914***
0.164

RAILWAY 0.3499***
0.0540

Number of obs 364 196 196
Log likelihood 883.6 527.7 301.4
Prob � Chi2 0.0011 0.0000 0.0000

Notes: EXIM is the fitted value from Equation (6.6). *, **, and *** indicate significance at 5%, 1%
and 0.1% levels, respectively. The numbers below each coefficient are the standard errors.
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on the appearance of poverty in a province (RAILWAY) is puzzling. In Model
III, its coefficient is positive and highly significant. This question deserves
further investigation.

Concluding remarks

Even though China has achieved great success in poverty reduction since
reform began in 1978, there is still a long way to go before the country
can claim victory in the war against poverty. First, if the international
standard for poverty of US$1 a day using PPP is adopted instead of the
domestic standard, the incidence of poverty in China, based on the
estimations reported by the Asian Development Bank (ADB) for 2000, will
increase dramatically from less than 2 per cent in urban areas and 3.5 per
cent in rural areas to 16.1 per cent, as shown in Table 6.10. Moreover, the
pattern of poverty will change over time. It is expected that the severity
of urban poverty and poverty among migrants from rural areas
will increase in the future with the progress of industrialization and
urbanization.

A more serious challenge is, that while the Chinese economy is achieving
dynamic growth, income disparities are also increasing. This means that the
distribution of benefits from economic growth is becoming increasingly
unequal. This will not only worsen the poverty problem but also slow down,
or even block, the pace of removing extreme poverty. As we have pointed
out above, the increasing productivity gap between the agricultural and
non-agricultural sectors means that the dual nature of the Chinese economy
is still a serious issue.

It is obvious from both the theoretical analysis and the empirical results that
for poverty reduction in both urban and rural areas, an important and sustain-
able approach is to adopt a CAF development strategy and to promote the
growth of labour-intensive industries during China’s current stage of economic
development. With this development strategy, the economy will grow dynam-
ically, be open to international trade and be able to reduce poverty. This is an
important experience that China can provide to other developing countries.

Table 6.10 Headcount index of Chinese poverty, 2000 (per cent)

National poverty line US$1 (PPP) a day

Urban Rural

2000 � 2.0 3.5 16.1

Source: Asian Development Bank (2000).
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164Table 6.A1 Dataset for the technological choice index (TCI), 1984–99

Provinces 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Beijing 2.9233 2.6197 2.2788 2.0686 1.8127 1.5738 1.4727 1.5499 1.6060 2.1215 1.5655 1.8659 1.6941 1.6602 1.8863 1.7084
Tianjin 2.0554 1.9007 1.7694 1.7218 1.7334 1.7251 1.6290 1.6482 1.6859 1.4929 1.6680 1.8908 1.7359 1.8082 2.4158 2.4957
Hebei 4.2771 3.3175 3.1557 3.1729 2.7331 3.1860 3.2930 3.6719 3.5402 3.3047 3.1246 2.8578 2.6911 2.5634 2.4950 2.4936
Shanxi 3.5230 3.7246 3.2928 2.8583 2.5605 2.4858 2.6892 2.6657 2.5396 4.0745 3.5068 3.9725 3.9904 4.0484 4.3705 4.0576
Inner
Mongolia 6.0964 5.5199 4.7417 4.5526 4.2238 3.8756 4.1244 4.1717 3.8834 3.5234 3.5019 3.6616 3.5880 3.7228 4.6463 5.3463

Liaoning 4.1518 3.5660 3.2696 2.9316 2.6367 2.6696 2.5989 2.4596 2.4203 2.2379 2.1899 2.4587 2.6529 2.7347 3.5608 3.9971
Jilin 4.4789 4.0039 3.6249 3.6994 3.4045 3.0923 3.3966 3.7360 3.4757 3.6154 3.1261 3.3135 3.5348 3.6970 4.8241 5.0209
Heilongjiang 4.0382 3.5971 2.9867 2.7587 2.5513 2.3188 2.3646 2.2386 2.1431 2.0747 1.9359 2.0023 2.0333 2.2129 3.0246 2.8291
Shanghai 1.7720 1.5492 1.6088 1.4912 1.2952 1.1683 1.1510 1.2301 1.2642 1.2066 1.5825 1.3869 1.3041 1.3375 1.7169 1.7349
Jiangsu 3.0187 2.4365 2.3924 2.0957 1.8480 2.0721 2.1463 2.3183 2.1264 1.7823 1.7039 1.8747 1.8758 1.9378 2.1138 2.1915
Zhejiang 2.6047 2.6528 2.3732 2.1495 1.8273 1.9085 2.0444 2.0804 2.0453 1.8050 1.6543 1.7123 1.6197 1.6265 1.7505 1.7013
Anhui 8.9673 5.9713 5.2317 4.5488 3.7602 4.0962 4.3593 2.9422 2.6488 2.7690 3.1870 3.2917 3.4339 3.5320 3.7922 4.1014
Fujian 4.6001 3.7330 3.3514 2.9930 2.4262 2.4187 2.1877 2.0924 1.8812 1.9191 2.0757 2.4568 2.2745 2.2092 2.1183 2.0863
Jiangxi 5.5994 4.1956 4.7257 3.5288 2.5992 4.0119 3.8089 3.7576 3.7061 3.6693 3.9245 4.2954 4.2652 4.1597 4.6064 4.4884
Shandong 5.4818 3.6290 3.1805 2.9635 2.8114 2.9873 2.8166 2.6848 2.8155 3.2075 3.0970 3.1249 3.0136 3.5286 3.6292 3.4692
Henan 6.7153 4.5765 4.3598 3.7267 4.1520 4.2924 4.0632 4.2318 4.1502 3.7448 3.6115 3.7931 3.6199 3.4957 3.8693 3.9945
Hubei 6.5163 5.1297 4.5403 4.3889 3.9001 4.6918 4.1675 4.3696 4.1709 4.0572 3.6310 3.5334 3.4489 3.3062 3.8013 3.8084
Hunan 7.7157 7.6332 4.0008 6.0198 5.4578 5.7110 3.8479 3.6199 3.7137 3.4933 3.5170 3.8642 3.7057 3.9054 4.0319 4.1232
Guangdong 2.9197 2.4636 2.4504 2.4236 2.3076 2.5591 2.6282 3.3500 2.7349 2.8652 3.2138 2.9565 2.8298 2.8549 3.2599 3.0145
Guangxi 7.8751 7.0936 6.2782 5.6637 3.7559 4.7666 4.6499 4.5802 4.3286 6.8514 5.8289 7.4256 7.1732 6.9178 6.9291 7.0563
Guizhou 11.8961 9.2204 4.8355 5.5494 5.6977 5.1887 5.3582 5.2010 4.9324 5.1977 5.4170 5.4462 5.5529 5.4341 5.8933 6.0140
Yunnan 5.9259 5.0976 5.1607 5.5636 5.5440 5.6084 6.7829 6.4728 6.2375 5.5120 5.3752 6.0250 6.0494 6.0527 6.3665 6.4052
Shaanxi 6.6929 5.5195 5.9485 3.9648 3.9998 3.5117 3.1000 2.9693 3.2637 2.4638 2.5283 3.1672 3.1833 3.1534 3.7410 4.3313
Gansu 10.7659 10.0962 8.9586 8.6226 7.4697 7.2679 6.7679 6.6970 7.0460 8.0497 8.4045 10.0032 9.9807 11.0896 12.6249 11.8209
Qinghai 4.3398 3.5244 3.1782 4.2608 4.2425 5.2795 5.5843 4.5968 4.2157 4.4709 4.9769 5.5640 5.5155 7.0630 7.8109 10.3356
Ningxia 3.7827 3.6426 3.5156 3.1614 2.7374 2.4670 2.5486 2.6143 2.8955 3.2178 3.1264 3.3287 3.2440 3.5906 4.4157 4.6909
Xinjiang 4.9841 4.7845 4.1736 3.6316 3.3622 3.1868 4.1468 3.8556 3.6780 3.7459 3.1233 3.1453 3.4587 3.5053 4.0281 4.1671
Chongqing
& Sichuan 5.7334 4.2287 3.9741 3.7920 3.0882 2.9308 2.9194 3.0369 3.2218 3.3174 3.0734 3.4390 3.2440 3.5333 3.8864 4.2215

Source: Liu and Zhang (2005).
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Notes

1 China mentioned in this chapter refers only to the Chinese mainland, and does
not include Hong Kong, Macao and Taiwan.

2 Annual growth rate here refers to annual compound growth rate.
3 Many people argue that share of tertiary industry is underestimated, but that of

secondary industry is overestimated.
4 Life expectancy in 2000 as reported by NSB (2004) was 71.4 years, higher than

reported in the World Bank’s report. But, generally speaking, it is a fact that the
life expectancy of the Chinese people has increased greatly.

5 The Chinese official poverty line is 300 yuan per person per year for rural areas
based on 1990 prices; comparable poverty line for urban areas is not available.

6 Based on 2002 prices, the new poverty line is 850 yuan per person per year for
rural areas and 1,200 yuan for urban areas. A consumption bundle at this poverty
line can guarantee the people’s daily needs of 2,100 calories.

7 Obviously, poverty problems exist not only in developing countries, but also in
developed ones. But there is a big difference in the living conditions of those liv-
ing in poverty in developing and developed countries. This chapter focuses on
globalization and poverty problems in developing countries.

8 When applying just the income standard or consumption standard, the poverty
rate was 4.6 per cent and 7.5 per cent, respectively.

9 The industries mentioned here refer to primary industry, secondary industry and
tertiary industry.

10 There is a methodology issue here. Just as Solow (2001: 283) points out, when
talking about cross-country regressions of economic convergence, ‘the causality
issue points to a deeper question: Do cross-country regressions define a meaning-
ful surface along which countries can move back and forth at will?’

11 This section draws heavily on Lin (2003).
12 The concept of comparative advantage is most often used in trade theories. But

the term we use here is not restricted to its conventional meaning. Even in a
closed economy, an enterprise’s cost-minimizing input structure will be deter-
mined by the economy’s given factor endowment structure and market demand.
If the relative intensity of the scarce resource used in the government’s prioritized
industry exceeds its optimal cost-minimizing level, then the government’s devel-
opment strategy is also a CAD strategy (Lin 2003).

13 There is a substantial literature concerning the relationship between interna-
tional trade strategies such as import substitution and export promotion, and
economic growth. Import substitution and export promotion are both special
cases of CAD. However, even in a closed economy without international trade,
developing countries should select their development strategies between CAD
and CAF. It is one of the contributions of development strategy arguments to the
development literature.
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14 Development strategies have important effects on the income differences among
all the sub-regions of a country. Lin and Liu (2008) argue that the CAD will lead
to large income differences among the sub-regions of an economy while the CAF
tends to lower the sub-regions’ income differences. The empirical test of this
chapter shows that the hypothesis is consistent with China’s experience.

15 The long-term trend of labour productivity is consistent with that of the marginal
productivity of labour.

16 It can be seen from Figure 6.7 that a large productivity gap exists not only
between agriculture and other industries, but also among other non-agriculture
industries. What needs to be mentioned specifically here is that relative produc-
tivity of the other tertiary industries is, in fact, underestimated, because the value-
added of tertiary industry is underestimated.

17 The results in Table 6.5 are calculated with current prices.
18 Urban poverty lines are not the same in the various provinces. For example, in

Guangdong province, the urban poverty line is 3,061 yuan per person per annum,
while in Ningxia it is 2,093 yuan.

19 Actual capital–labour ratio in the manufacturing industry is equal to the ratio of
the sum of actual capital input of all manufacturing industries in a province, to
the sum of actual labour input of the province’s manufacturing factors.

20 TCI* is also affected by the level of economic development and the richness of nat-
ural resources in the economy. We shall not address these issues in this chapter.

21 The optimum capital–labour ratio in the manufacturing industries is equal to the
ratio of the sum of optimum capital inputs of all manufacturing industries in a
province, to the sum of optimum labour inputs of the province’s manufacturing
industries.

22 Development strategies do influence income distribution. We outlined the causal-
ity from development strategies to equity in an earlier paper and conducted
econometric testing using national-level data (Lin and Liu 2003b). However, we
have not conducted econometric analysis using the province-level data, and will
test this kind of relationship in future research.

23 It is worthwhile to note that the capital endowment in each province is calcu-
lated from the fixed asset investments in each province’s manufacturing indus-
tries. Therefore, the measurement has already captured the effects of FDI and the
cross-province capital flow on each province’s capital endowment. In addition,
even though the movement of labour across provincial borders is easier today
than in the past, there are still many hidden barriers. Therefore, we assume that
the labour mobility does not change the labour endowment of each province
significantly.

24 Of course, we can use agricultural productivity calculated by constant prices. But
our econometric analysis shows that productivities calculated at current prices
and constant price have similar behaviour in all the regressions. Another reason
for us to use current prices is that productivity at current prices can reflect the
impact of the price of agriculture products. The rural poverty incidence rate used
as a dependent variable was also determined on the basis of poverty line adjusted
by current price.
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Introduction

Globalization is one of the important issues confronting developing countries.
While globalization means different things to different people, this study
interprets it as the component that arises from trade liberalization. Some
argue that the inability of countries to integrate into the global economy
because of a complex set of factors, including domestic policies, institutions
and infrastructure, can cause economies to contract and poverty to rise,
while others say that trade liberalization could help developing countries to
address poverty issues more effectively. But, as Bardhan (2005) argues, the
net impact of globalization on poor people is complex and context-dependent,
making it an appropriate case for empirical analysis.

This study in the context of globalization attempts to develop state-level
indices of vulnerability with respect to welfare loss1 in India using a method-
ology based on fuzzy set theory. The contribution of the study is threefold:
the conceptualization of vulnerability and linking it with formalization being
attempted in other disciplines; the development of a methodology to mea-
sure vulnerability; and to apply the methodology to rank Indian states in
terms of their relative vulnerability to globalization with respect to welfare
loss. To capture the changing conditions across states, vulnerability assess-
ment is attempted at two time points – one in the early and the other in late
1990s, representing ‘pre’ and ‘post’ economic reforms (initiated in 1991),
respectively. It may be noted that economic reforms since the early 1990s saw
the beginning of trade liberalization in India through the dismantling of
inward-looking economic policies, in tune with the emerging WTO regime.

Trade liberalization and poverty in India

The jury is still out on the impact of trade liberalization on poverty, and in
particular on rural poverty.2 But two aspects on which there is widespread
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consensus are: (i) openness has had a long-run impact on growth, and countries
with inward-looking trade policies fare worse in the aggregate and long-run
development; and (ii) the reduction of poverty in countries that have liber-
alized in the recent past depends on a host of institutional, political and
regional factors, leading to the understanding that trade liberalization, while
it improves growth might not always be pro-poor.

Given wide spatial diversity in the level of development and sheer size of
the country in terms of its area and population, India is an ideal case to use
to analyse the impact of globalization. Given that India until very recently
pursued an inward-looking trade policy, the issue of the impact of trade lib-
eralization on the well-being of its people is debated widely within the coun-
try. In the wake of economic reforms that began in 1991, India has undergone
several non-agriculture-related trade liberalizations, while agriculture-related
ones are yet to become operational. However, under the WTO regime,
greater importance is attached to trade than to pursuing flexible domestic
policies that aim at food-grain self-sufficiency. Integration with world mar-
kets can bring huge price volatility and possibly affect the purchasing power
of the net buyers of staple cereals. Further, there is serious apprehension
about the impact of the WTO on the livelihood and maintenance of agricul-
ture in developing countries, mainly because of the subsidy policies pursued
by the developed countries. In an open market, the competitiveness of a
country depends not only on exchange rate and domestic price policies but
also on the policies of other exporting and importing countries. Gulati and
Narayanan (2003) illustrate that, when the world price of rice fell, countries
such as the USA (despite being less competitive in the world market) were
able to stave it off through domestic subsidy policies, while countries such as
Thailand, India and Vietnam not only accumulated massive domestic stocks
but also exported at a loss during this period.

There are very few studies that have attempted to examine the impact of
trade policy on the rural poor in India, mainly because the agriculture sector
is not fully liberalized. Studies such as that by Misra and Rao (2003) highlight
the indirect impact on the agricultural sector resulting from trade liberaliza-
tion in the non-agricultural sector. The tariff reduction reduced the price of
manufacturing, resulting in the terms of trade moving in favour of agricul-
ture, thereby improving the aggregate crop output and real wages of the
unskilled agricultural workers in the decade after 1991. This period also saw a
decline in agricultural employment leading to a rise in the unemployment
rate in rural areas; and a slowing-down of the agricultural growth rate, caus-
ing a slower rise in real wages. These two aspects would have countervailing
effects on the rural poor, a point not addressed by Misra and Rao (2003). In
earlier studies, Gulati and Kelley (1999) and Parikh et al. (1997) examined the
implications of various trade liberalization scenarios for Indian agriculture
and argued that globalization could have welfare-improving impacts.
However, given the institutional rigidity and infrastructural shortcomings
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that exist in developing countries such as India, many suspect that the
beneficial impacts of globalization may not materialize in these countries. In
general, one could expect that winners and losers would emerge, as different
crops, farmers and regions react differently to the changing incentive envi-
ronment. Moreover, different regions would have a different exposure and
adaptive capacity to absorb external shocks. Under these circumstances, the
required approach to study the impact of macro-level policy changes would
be a micro-level analysis focusing on smaller regions. This is important in the
Indian context because there are wide regional variations in the growth in
value-added from agriculture since the early 1990s, with a significant increase
in the proportion of casual labourers in agriculture, constituting the domi-
nant group among the rural poor. These are important concerns for policy-
making, and more so because local governments are increasingly in charge of
such policy formulation and at the same time have to compete for funds from
the central government.

Thus a study of this kind enables us to focus on the regional effects of trade
liberalization for an efficient allocation of funds, not only for enhancing the
capabilities of the agricultural sector to participate in world trade but also
designing intervention measures to reduce the impact of trade liberalization
on those who are likely to be affected adversely. Since this involves assessing
the impact of trade liberalization (risk) among not only those who are cur-
rently at low levels of well-being, but also those likely to suffer welfare loss
in the future, the present study uses the concept of vulnerability as against
conventional welfare criteria such as poverty.

Vulnerability assessment – developing 
a conceptual framework

Globalization brings with it winners and losers, and even among the losers
varied experiences have emerged on who are the likely losers and the extent
of loss in well-being (measured in various ways). Therefore, while formulat-
ing policies to alleviate the impact and making the poor more resilient to the
shocks, it is very important to keep both the current and the future poor in
mind. As it is, policy prescriptions are for future purposes and if one were to
focus on the characteristic of the currently poor, then possibly a significant
proportion of the population would be out of the welfare measures devised
to meet their needs. Therefore, vulnerability assessment can be considered
an appropriate concept while studying the impact of globalization on the
welfare of people.

A brief review of vulnerability literature

The vulnerability concept is defined in a variety of ways in different disci-
plines, such as disaster management, food security and global climate
change. The notion of risk is closely linked to the concept of vulnerability,
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and thus vulnerability depicts a forward-looking measure. What varies across
these disciplines is the formalization of the linkage between risk and the
future state of affairs, and therefore also its measurement. Consequently, this
influences not only the constitution of the set ‘who are vulnerable’ but also
the intervention policies designed for the vulnerable.

The commonly understood notion of vulnerability as susceptibility or
defencelessness applies to the disaster management literature and deals
essentially with vulnerability to a natural disaster (an event). The risk here is
natural hazards, and individuals, or households or communities, are less or
more vulnerable depending on their ability to ‘anticipate, cope with, resist
and recover’ from the impact of a disaster. The assessment of vulnerability or
its quantification is weakest in this strand, as what constitutes an outcome of
a disaster is not clearly spelt out, and different studies focus on the impact on
the poor, malnourished and so on, without identifying who in fact these vul-
nerable people are.

Social science literature has discussed vulnerability extensively via sociol-
ogy and anthropology, but an attempt at quantification of vulnerability is
distinctly visible only in economics. As Alwang et al. (2001) argue, the vul-
nerability literature across different disciplines can be classified broadly as
either conceptually strong and empirically weak, or conceptually weak and
empirically strong. Much of the literature on issues related to food security
falls into the second category. The development of a conceptual basis for vul-
nerability followed empirical investigation in the food security literature,
and Dercon (2001) suggests a causal chain of ‘asset–income–outcome’ to
describe vulnerability. Since risks are likely to be experienced at each stage of
this causal chain, the vulnerability in this literature stays away from risk
specification and deals with ‘vulnerability to outcome such as poverty’ com-
pared to the conventional notion of ‘vulnerability to risk’ (such as a disaster
or global climate change) (Løvendal and Knowles 2006).

Thus the concept of vulnerability in economics looks mainly at outcome,
which is usually poverty, arising from accumulated ‘responses to risks’ of a
household (the usual unit of analysis in this literature). Vulnerability would be
the propensity to fall below the (consumption) threshold, and its assessment
therefore deals not only with those who are currently poor but also those who are
likely to be poor in the future (Chaudhuri et al. 2002). More specifically, as
Dercon (2001) argues, the focus of vulnerability assessment should be on at least
four groups: (i) those who are currently poor and permanently poor (also
referred as the chronic poor); (ii) those who are likely to become poor in the
future because of some trend evolution; (iii) those who are likely to become poor
through predictable events such as seasonality; and (iv) those who are likely to
become poor because of risk and shocks. The outcome of interest is typically
poverty in this literature, but other indicators such as health, education, crime
and social exclusion have also been analysed separately. However, composite
measures of vulnerability are few, because identification of a threshold for each
outcome (as well as aggregation across different outcomes) is rather difficult.
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Thus, the focus has usually been on consumption or income poverty, with some
studies bringing in a time dimension more effectively and a few also highlight-
ing the degree of shortfall from the threshold (Jalan and Ravallion 1998).

Further variations to this strand of assessing vulnerability deal with issues
such as the role of assets in managing or coping with risk. The assets are
invested to reap benefits in the future, and during periods of stress a house-
hold can draw on its assets, making it less vulnerable compared to house-
holds that do not have access to different assets. These two aspects are
analysed in turn, based on ‘extended entitlements’ that include social and
environmental assets as well as aspects like market structure and property
rights, and how sensitivity and resilience3 change over time. The empirical
evidence is based mainly on case studies, as the emphasis is more on
‘asset/livelihood’ compared to ‘outcome’.

Vulnerability in global change literature (the most recent among the three
strands of literature mentioned above) is defined by the Intergovernmental
Panel on Climate Change (Ahmad et al. 2001) as a function of the exposure,
sensitivity and adaptive capacity of the entity, which in turn are defined as
follows:

● exposure represents the magnitude and frequency of the stress experienced
by the entity;

● sensitivity describes the impact of stress that may result in the reduction of
well-being resulting from a cross-over of a threshold (below which the
entity experiences lower well-being); and

● adaptive capacity represents the extent to which an entity can modify the
impact of a stress to reduce its vulnerability.

Such a framework, when adopted for poverty issues, presents scope for
assessing vulnerability from a broader perspective than the practice so far in
the food security literature. Of course, such a framework also poses a chal-
lenge for empirical methodology, as focus is not on any specific outcome.
Most studies in the global change literature attempting to measure vulnera-
bility in this framework have adopted an indicator-based approach (Moss
et al. 2001; Acosta-Michlik et al. 2004, 2006; Brenkert and Malone 2004;
O’Brien et al. 2004); but there are also some studies that go beyond indica-
tors4 (Lures et al. 2003). Inherent vagueness associated with the use of lin-
guistic statements in quantitative analysis is one of the limitations of the
indicator-based approaches.

Following Ionescu et al. (2005), for any conceptualization of vulnerability
to be meaningful, it must be able to capture the following three dimensions:

● Who are vulnerable? This is the entity under consideration. Examples
include households, geographical regions and demographic groups.

● Vulnerable to what? This is the trigger or exogenous input that causes the
entity under consideration to face the threat of undesirable outcomes.
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Examples include globalization, price fluctuations, weather extremes (for
example, cyclones) and climate change.

● Vulnerable with respect to what? This is the outcome with regard to which
certain preference criteria exist in societies. Non-attainment of outcome
levels that correspond to a society’s preference criterion means that the
entity under consideration is vulnerable. Examples include break-even
level of crop yield, or a poverty line based on consumption expenditure
or other threshold levels.

Thus informative statements about vulnerability consider the vulnerabil-
ity of an entity to an exogenous input, with respect to an undesirable out-
come. The present study in the empirical analysis defines the above basic
ingredients of vulnerability as follows: the geographical regions (namely,
states) are considered to be the entities;5 globalization, as represented by
trade liberalization, is taken to be the exogenous input (or trigger) causing
vulnerability; and welfare (proxied by consumption in various arguments) is
used as the outcome of interest, with a well-defined preference order
(namely, a higher consumption level is always preferred over a lower one).

Methodology

Quantifying vulnerability is difficult, for several reasons: (i) many factors
may contribute towards vulnerability, and in complex ways; (ii) knowledge
about the determinants of vulnerability is typically vague; (iii) the possibil-
ity of non-linear relationships between the determinants and vulnerability
(for example, while a very high level of income inequality in the society can
be associated with vulnerability, a small decline in this inequality may not
lead to a corresponding decline in vulnerability); and (iv) lack of knowledge
on weights to be attached to these determinants.

For these reasons, the methodology adopted in this chapter focuses on a
range of determinants of vulnerability and makes use of linguistic models of vul-
nerability. The use of different factors for capturing vulnerability is not new, but
identification and the use of different factors as per the conceptualization of vul-
nerability outlined in the previous section are not very common (see Acosta-
Michlik et al. 2004; Brenkert and Malone 2004; O’Brien et al. 2004). Further, the
application of fuzzy set theory to translate inexact linguistic statements into
quantitative estimates is relatively limited in the vulnerability literature. Thus, a
combination of the conceptualization of vulnerability to globalization (similar
to global climate change literature) and the application of fuzzy set theory to
make quantitative inference from linguistic statements makes the methodology
of this chapter unique. The rest of this section describes the approach adopted
for allocating various indicators chosen for analysis among the broad dimen-
sions of exposure, sensitivity and adaptive capacity of the entity; and the tool
used for quantitative analysis, namely the fuzzy inference system.
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Indicators of vulnerability

Vulnerability of an entity is hypothesized to be a function of its exposure (to
the external stressor causing the vulnerability), sensitivity of the entity’s out-
come to the external stressor, and its adaptive capacity in overcoming the
adverse impact of the stressor on its outcome. While identifying the deter-
minants of exposure could be relatively easy6 (provided the cause of entity’s
vulnerability is identified unambiguously), categorizing the determinants of
an entity’s vulnerability among the sensitivity and adaptive capacity sub-
groups could be more daunting.

Since it is relatively easy to understand the notion of sensitivity and adap-
tive capacity with reference to natural systems, this subsection describes the
same using a simple example and extends the concept to social systems.
Considering the example of vulnerability of agricultural systems to rainfall
fluctuations, the choice of a crop variety and seed commits the farmer to a
certain impact on the farm yield caused by rainfall fluctuation (knowledge of
which is not available to the farmer at the time of planting). This could be
described as the sensitivity of the entity to rainfall fluctuation. More pre-
cisely, sensitivity of the entity is determined by intrinsic characteristics over
which the entity has no direct control. The extent to which the entity could
protect itself from the adverse impacts caused by external stressors can be
described as its adaptation potential. The control the entity has over all the
options that are helpful in ameliorating the adverse impacts caused by the
external stressor defines its adaptive capacity. In the present example, once
faced with the prospect of adverse yield change, the farmer could employ a
range of options at his/her disposal – both before and after experiencing the
yield loss – in order to protect himself/herself from the implications of the out-
put change. Examples include the use of irrigation, subscribing to crop insur-
ance and resorting to behavioural changes (say, reducing a component of
current consumption because of a fall in income). Naturally, by definition, the
entity has more control over the factors determining its adaptive capacity.

The insights from the above discussion could be translated into guiding
principles for allocating various factors among sensitivity and adaptive
capacity categories in social systems:

(i) both sensitivity and adaptive capacity are needed to deal with the
outcome;

(ii) sensitivity is captured by indicators that represent the intrinsic features
of the system that define the impact of the external stressor on the
entity’s output. The intrinsic features are those characteristics of the sys-
tem that cannot be changed by the entity, at least in the short and
medium term. Adaptive capacity, on the other hand, is captured by indi-
cators that can be modified by the entity even in the short and medium
term, and hence can influence the shortfall in outcome caused by the
external stressor;
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(iii) indicators capturing adaptive capacity can contribute either towards
compensating adverse impacts caused by the external stressor, or
strengthening the entity’s capacity to absorb the adverse implications
of output change; and

(iv) while sensitivity is represented by indicators that reflect the state of the
system, adaptive capacity indicators are more like policy (or control)
variables.

In the empirical analysis presented in the next section these guiding principles
are used in allocating various indicators across the sensitivity and adaptive
capacity categories.7

Fuzzy inference system

Fuzzy set theory is useful in translating linguistic statements such as ‘high’
or ‘low’ into numerical values. The use of fuzzy set theory in poverty analy-
sis in economics is not new, and studies by Cerioli and Zani (1990) and Cheli
and Lemmi (1995) provide fuzzy set theoretical measures of poverty.
Qizilbash (2002) extends the application of fuzzy set theory to capture the
notion of vulnerability to poverty. The use of fuzzy set theory in poverty is
centred around the idea that an individual could be considered definitely
poor if his/her income is below a lower threshold, and definitely non-poor if
his/her income is above a higher threshold, with ambiguity associated with
income lying between these two thresholds, as with such income the indi-
vidual belongs to the set of poor people to some degree.8 These studies essen-
tially carry out what is described below as ‘fuzzification’ to translate a crisp
value into a fuzzy number that falls in the interval [0,1]. Qizilbash (2002)
interprets such fuzzy numbers as the individual’s level of vulnerability to
poverty; that is, to indicate how close one is to being labelled as definitely
poor.9

The analysis presented in this study, on the other hand, uses the fuzzy
inference system (FIS) – a popular methodology for implementing fuzzy
logic in science and engineering disciplines. In economic analysis too, a few
recent studies have proposed the use of FIS – Shapiro (2004), while reviewing
applications of fuzzy logic in insurance industry document use of FIS in
medical underwriting of life insurance applicants, and Martinetti (2006) sug-
gests the use of FIS for assessing the multidimensional well-being of individ-
uals. These studies, like the present study, involve aggregation over several
variables to arrive at the outcome of interest while adhering to a set of paral-
lel rules. The three main components of FIS – namely, fuzzification, fuzzy
inference and defuzzification – are described here through an illustrative
example.

Let human capability (HC) in a region be captured through two inputs –
literacy rate (LR) and share of educational expenditure in total public expen-
diture (EE). Figure 7.1 shows the basic structure of the problem.
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Given the specific input for LR as 35 per cent and EE as 45 per cent, how
to assess the human capability of the region? The three phases of FIS to
answer this are discussed below.

Fuzzification

This involves the translation of propositions into quantitative values using
membership functions. For example, consider the proposition: ‘if the literacy
rate is low, human capability is low’. In binary logic, levels such as ‘high’ and
‘low’ are assigned sharp boundaries, whereas in fuzzy logic it is possible to
assign non-sharp (fuzzy) boundaries. The membership functions defined in a
fuzzy model describe the ‘degree of belief’ of a particular value of a variable. In
the present example, a literacy rate of 35 per cent need not be assigned either
to the ‘low’ or ‘high’ literacy category, but can be a member of both categories,
having a certain degree of membership in each category. For the sake of illus-
tration, and for the analysis, two simple membership functions are used here –
triangular and trapezoidal. Let the membership values of given LR of 35 per
cent to the two membership functions ‘low’ and ‘high’ be mf1 (‘low’) � 0.7
and mf1 (‘high’) � 0.3. Similarly, let the membership values of EE � 45 per
cent to its membership functions ‘low’ and ‘high’ be mf2 (‘low’) � 0.4 and mf2

(‘high’) � 0.6. It may be noted that while the choice of membership functions
and construction of the functions is based on the nature of the problem and
the judgement of the analyst; the membership values for a given input value
can simply be read out once the membership functions are represented.

Fuzzy inference

Fuzzy inference evaluates each rule based on the fuzzy inputs and generates
fuzzy output. For example, the first rule states that, if both LR and EE are low,
then HC is also low. Figure 7.2 shows how the fuzzy inputs are combined
using the fuzzy operator (‘and’ in this case) to generate the fuzzy output set.

Input 1
LR

Input 2
EE

Aggregation Output
HC

Rule 1: If LR is low and EE is low,
then HC is low 

Rule 2: If LR is low and EE is high,
then HC is medium 

Rule 3: If LR is high and EE is low,
then HC is medium

Rule 4: If LR is high and EE is high,
then HC is high

Figure 7.1 Structure of the problem using linguistic statements

Notes: LR, literacy rate; EE, share of education expenditure in public expenditure; HC,
human capability.
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The shaded area in Figure 7.2 shows the output fuzzy set that corresponds
to ‘low’ membership function of the output (HC in this case). In a similar
manner, other rules are also evaluated and the resulting output fuzzy set is
shown in Figure 7.3. The four shaded areas correspond to the four rules spec-
ified in the problem. The degree of certainty attained by the output variable
under the four rules can be readily verified as:

Rule 1: Human capability is low � min (0.7, 0.4) � 0.4
Rule 2: Human capability is medium � min (0.7, 0.6) � 0.6
Rule 3: Human capability is medium � min (0.3, 0.4) � 0.3
Rule 4: Human capability is high � min (0.4, 0.6) � 0.4.

Defuzzification

The results of each rule when combined give the aggregate fuzzy output set
(the shaded area in Figure 7.3) that is useful in identifying the range of values
the output can take. However, often one needs a single outcome that is the
best estimate of the output within the aggregate fuzzy output set. The final
step of defuzzification translates the aggregate fuzzy output set into a crisp
number. Although there are several mathematical approaches for defuzzifi-
cation, the most commonly used approach is the ‘centre of gravity’ method,
which defines the crisp value of output to be the abscissa of the centre of
gravity of the aggregate output set. In the present example, with LR � 35 per
cent and EE � 45 per cent, the human capability index attains a value of 0.6
on a 0 to 1 scale.

In the empirical analysis presented in the next section, two or three
indicators at several stages are grouped together to generate various
indices. In terms of the procedure described here, this involves translating
the input indicators into fuzzy numbers using fuzzification procedure,
fuzzy inference is then applied to relate the input indicators and output
index, and finally defuzzification is used to translate the fuzzy index into
a crisp output.

178 Vulnerability in India: Fuzzy Models

If LR is ‘low’ and if EE is ‘low’      then              HC is ‘low’

Low Low Low

Input 1: LR = 0.35 Input 2: EE = 0.45 Output: HC

mf1 (‘low’) = 0.7 mf2 (‘low’) = 0.4 mf3 (‘low’) = min (0,7,0.4) = 0.4

Figure 7.2 Fuzzy inference – illustration
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Vulnerability estimation: an application 
to Indian states

The units of analysis are sixteen large federal states of India – namely, Andhra
Pradesh, Assam, Bihar, Gujarat, Haryana, Himachal Pradesh, Karnataka, Kerala,
Maharashtra, Madhya Pradesh, Orissa, Punjab, Rajasthan, Tamil Nadu, Uttar
Pradesh and West Bengal. While there has been a further subdivision of some
of the states in 2000,10 the analysis has been carried out for the sixteen undi-
vided states mentioned above. The choice of these sixteen states is made keep-
ing in mind (i) the availability of reliable data; (ii) large geographical coverage;
and (iii) large population coverage.

As explained above, the framework for vulnerability estimation incorporates
the notion of exposure, sensitivity and adaptive capacity, and indicators to
represent each of these system characteristics are selected on the basis of
(i) representativeness; (ii) data availability; and (iii) forward-looking nature.
Figure 7.4 shows the overall framework of the analysis.

Vulnerability (to external shock) of a system is hypothesized to increase
with exposure and sensitivity, but decline with adaptive capacity. Exposure
is captured through two indicators: instability in cereal production; and
share of investment in the manufacturing sector. Sensitivity is assessed
through three broad indices: agricultural, demographic and health which,
in turn, are assessed through six indicators, namely share of agricultural
GDP, per capita calorie consumption, population density, population
growth rate, percentage of malnourished children, and share of health
expenditure in total expenditure. Adaptive capacity is measured through
three broad indices: economic, human, and infrastructure which, in turn, are
assessed through six indicators, namely per capita income, inequality mea-
sure, literacy rate, share of educational expenditure in total expenditure,

1

0.2

0.4

0.6

0.8

1.0

Low Medium High

Human capability index

0

Rule 1

Rule 2

Rule 3

Rule 4D
eg

re
e 

of
 m

em
be

rs
hi

p

Figure 7.3 Rule strength and output fuzzy set – illustration
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Figure 7.4 Framework for vulnerability analysis
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infrastructure development index, and share of rural development expenditure
in total expenditure.

Table 7.1 summarizes the rationale for the use of these indicators under
each dimension of vulnerability by describing what each indicator repre-
sents and the expected functional relationship with the respective compo-
nent. Even though the analysis does not define a specific outcome, the
implicit impact of globalization on consumption (and hence poverty in that
dimension) is used as the outcome of interest. Choice of sensitivity and
adaptive capacity indicator reflect this aspect.

Agricultural sensitivity

Sensitivity of agriculture is considered to be important, given its role as the
livelihood provider for a large section of the population. The extent of
agricultural sensitivity is measured through the dependency of a region on
agriculture (share of agricultural GDP in overall GDP of the region) and
access to agricultural markets and public food distribution mechanisms
(with the per capita calorie consumption of a region acting as a proxy). Both
of these indicators reflect the state of the system, which cannot be changed
in the short to medium term by the entity. It may be noted that per capita
calorie consumption is determined, among other things, by the infrastruc-
ture and institutions in a region, and these cannot be modified by the indi-
vidual in the short run. Overall vulnerability increases with an increase in
the share of agricultural GDP, but decreases with an increase in per capita
calorie consumption.

Demographic sensitivity

This sensitivity is included in the overall sensitivity measurement, given the
varied population characteristics of Indian states. Population density is used
as a proxy to represent access to resources as well as opportunities. The
annual population growth rate is included to capture the ability of a region
to allocate resources effectively over time. The higher population growth
rate observed at present reflects the lower ability of the region to improve the
resource allocation, and hence its higher sensitivity. Again, both these indi-
cators reflect the state of the system and therefore could be viewed as sensi-
tivity measures. Overall, vulnerability increases with an increase in both
population density and the population growth rate.

Health sensitivity

The third sensitivity measure used in the analysis captures a dimension of
social well-being – namely, health. The percentage of malnourished children
among children below four years of age acts as a proxy for the life-cycle mea-
sure of health and human capital, because undernourishment leads to slow
growth and a lower level of cognitive development. The proportion of
health expenditure in total public expenditure reflects the concern for a
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Table 7.1 Sensitivity, adaptive capacity and exposure – indicators and functional relationship

Sector Indicator Represents Functional relationship

Sensitivity Agriculture Share of agricultural GDP Dependency on agriculture: Sensitivity increases as share of agricultural
the livelihood provider for GDP increases
majority population

Per capita calorie consumption Access to agricultural Sensitivity decreases as per capita calorie
markets and other food consumption increases
distribution mechanisms

Demography Population density Access to resources and Sensitivity increases as population
opportunities density increases

Annual population growth rate Resource allocation over time Sensitivity increases as population 
growth rate increases

Health Percentage of malnourished children Life-cycle measure of health Sensitivity increases as proportion of
and human capital malnourished children increases

Proportion of health expenditure in Concern for a healthy and Sensitivity decreases as health
total expenditure productive society expenditure increases

Adaptive 
capacity Economic Per capita net state domestic product Access to resources useful Adaptive capacity increases as per capita net 

for adaptation state domestic product increases
Gini coefficient Degree of cohesiveness of Adaptive capacity increases as

society for adaptation inequity decreases
Human Literacy rate Human capital and adaptability Adaptive capacity increases as literacy increases

of labour force
Proportion of educational expenditure Investment in human capital Adaptive capacity increases as expenditure on
in total expenditure education increases

Infrastructure Infrastructure development index Physical resource capital Adaptive capacity increases with higher 
for adaptation attainment of infrastructure development

Proportion of rural development Investment in rural sector: Adaptive capacity increases as rural
expenditure in total expenditure backward sector with larger development expenditure increases

proportion of population
Exposure Incidence Instability in cereal production Exogenous shock from market Exposure increases as instability in cereal

and physical (such as climatic) production increases
forces on agriculture

Percentage share of investment in Ability to make use Exposure decreases as share of investment in
manufacturing sector of opportunities manufacturing sector increases
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healthy and productive society, as such expenditure results in the improvement
of human capital.11 Vulnerability increases with an increase in the propor-
tion of malnourished children but decreases with an increase in the share of
health expenditure in total public expenditure.

Economic capacity

Economic capacity is an important determinant of adaptive capacity as it
represents the availability of resources and scope for resource mobilization.
The extent of economic capacity is measured through per capita income,
which represents the ability to access resources that are useful for adaptation,
and the inequality measure (Gini coefficient), which represents the degree of
cohesiveness of society for adaptation. Both these indicators reflect the
entity’s control over influencing the outcome (or shortfall in outcome
induced by the shock) and hence capture its adaptive capacity on the eco-
nomic dimension. Overall, vulnerability decreases with an increase in per
capita net state domestic product, but increases with an increase in inequality.

Human capacity

Human capacity is used as the second dimension of adaptive capacity, as it
captures the inherent adaptive capacity of the vulnerable population. The
degree of human capacity is assessed through the percentage of literate indi-
viduals in the society, which indicates the adaptability of the population to
both adverse impacts caused by shocks and the opportunities created, and
the proportion of expenditure on education in total public expenditure,
which represents the investment in human capital. Again, both indicators
reflect the extent of influence that an entity can exercise on its outcome and
hence qualify as adaptive capacity indicators. An entity’s vulnerability
decreases with increase in both literacy levels and expenditure on education.

Infrastructure capacity

The third and final dimension of adaptive capacity is the infrastructure
capacity, as it reflects the availability of physical resources that enable adap-
tation. The infrastructure capacity is measured through the infrastructure
development index, which is developed on the basis of a range of physical
resources and hence represents the accessibility of these to the vulnerable
population. The proportion of expenditure on rural development in total
public expenditure captures the investment into the relatively backward sec-
tor of the society (compared to the urban sector), which also provides liveli-
hood for a large proportion of the population. Vulnerability decreases with
an increase in both the infrastructure development index and rural develop-
ment expenditure.

In sum, the three dimensions of sensitivity capture the influence of shock
on outcomes through economic, demographic and social perspectives. The
three adaptive capacity dimensions, on the other hand, reflect the entity’s
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influence on outcomes (or a shortfall in an outcome caused by the shock)
through the economic, human and physical resources at its disposal.

Exposure to external shock (namely, globalization) is difficult to capture
because, contingent upon the stakeholder under consideration, it could be
argued to contribute both positively or negatively to vulnerability. For example,
if one looks at it from the perspective of agriculture, globalization leading to
price fluctuations (along with natural factors such as climate variability)
could cause instability in agricultural production. An increase in such an
indicator of exposure could increase vulnerability. On the other hand, if one
looks from the perspective of the manufacturing sector, globalization would
provide opportunities for entry into new markets, and could provide scope
for greater investment. The increase in such an indicator of exposure would
decrease vulnerability, as higher exposure indicates the ability to make use of
new opportunities. The exposure index constructed in the analysis captures
these two conflicting aspects through instability in cereal production and
the percentage share of investment in the manufacturing sector, respec-
tively. The entity’s vulnerability increases with an increase in instability in
cereal production, but decreases with an increase in the share of investment
in the manufacturing sector.

The data on all the indicators are collected for the sixteen Indian states for
two specific time points: 1990–1 and 1999–2000.12 The two points chosen
belong to the pre- and post-reform periods, respectively, and a comparison
of the results across these two periods is expected to provide an idea about
the changing characteristics and conditions of the vulnerable entities. The
sources of data include various Reserve Bank of India Bulletins, CMIE reports,
Central Statistical Organization reports, and Census reports. The data on per
capita calorie intake are collected from Ray and Lancaster (2005); per capita
foreign direct investment (FDI) is from Singh and Srinivasan (2002); inequal-
ity index (Gini) is from GoI (2001) and Ozler et al. (1996); the relative infra-
structure index is from Ahluwalia (2001); the percentage of malnourished
children is from IIPS (1994, 2000); and share of manufacturing investment is
from Thomas (2002).

Results

At the outset, the use of the word ‘vulnerability’ needs clarification. The
index calculated is being interpreted as an individual’s propensity to be low
in welfare status when subjected to external stressors.

The analysis involves carrying out an aggregation of indicators, at three
levels: (i) at the first level, seven pairs of indicators are aggregated separately
to generate three sensitivity indices, three adaptive capacity indices and one
incidence/exposure index; (ii) at the second level, three sensitivity indices
are combined to form a sensitivity index, and three adaptive capacity indices
are aggregated to form adaptive capacity index; and (iii) at the third and final

184 Vulnerability in India: Fuzzy Models
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level of sensitivity, adaptive capacity and incidence indices are combined to
form an overall vulnerability index (see Figure 7.4).

At each level, FIS is used for aggregation and, among other things, this
involves the choice of membership functions to translate the crisp inputs
into fuzzy inputs, and the construction of a rule-base for implementing the
inference procedure, as discussed previously. At the beginning of aggregation
(that is, at the indicator level) all the variables are represented by three mem-
bership functions – low, medium and high. But the number of membership
functions is gradually increased over the aggregation levels for accurate rep-
resentation of finer gradation in the variables. Thus the output of the third
and final level of aggregation, namely the vulnerability index, is represented
by eight membership functions – lowest, very low, low, fair, medium, high,
very high and highest. As mentioned above, while there are several types of
membership functions available in the literature, the analysis here is
restricted to two functional forms, for transparency and simplicity. Again for
transparency, variables at all levels are represented through trapezoidal
membership functions to capture the extremes, and a triangular member-
ship function to capture the intermediate values. The number of rules at
each level of aggregation is worked out to be exhaustive at that level. For
example, at the first level of aggregation, where two inputs with three
membership functions are considered, the total number of rules that capture
adequately all possible combinations of input combinations is nine.
Table 7.2 summarizes the total aggregations carried out at each level of aggre-
gation as well as the information on membership functions and the number
of rules used.

Figure 7.5 shows the performance of each state in terms of sensitivity,
adaptive capacity and exposure indices for before and after the ‘reform’ peri-
ods. Table 7.3 shows the relative vulnerability rankings of Indian states
before and after the ‘reforms’. Table 7.3 also shows the state-wise rankings of
sensitivity, adaptive capacity and exposure for the two time points of the
analysis.

It may be noted that the analysis accounts for globalization and poverty
only implicitly. Moreover, by no means it is implied that vulnerability is cap-
tured only through the selected set of indicators and the aggregation proce-
dure followed. However, the proposed framework is believed to capture a
forward-looking measure of well-being of the entity (states of India) sub-
jected to stressors that could be attributed to the globalization phenomenon.

In the pre-reform period, Orissa, Bihar, Rajasthan, Karnataka, Himachal
Pradesh, Haryana and Gujarat were the six most vulnerable states, whereas
Kerala, Punjab, Maharastra, Andhra Pradesh, Tamil Nadu and West Bengal
were the six least vulnerable states. Factors contributing towards vulnerabil-
ity (or lack of it) are, however, different across different states. For example,
Orissa and Bihar were both vulnerable because of poor performance on sen-
sitivity, adaptive capacity and exposure, whereas, despite relatively lower
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Table 7.2 Characteristics of different levels of aggregation 

Aggregation level No. of inputs Membership functions No. of rules
in each aggregation

Input Output

I: Seven aggregations 2 3 – low, medium, 4 – low, medium, 9 (for each index)
to generate seven high high, very high
indices

II: Two aggregations 3 4 – low, medium, 6 – very low, low, 64 (for each index)
to generate two high, very high fair, medium, high,
indices very high

III: One aggregation 3 6 – very low, low, 8 – lowest, very low, 144
to generate fair, medium, high, low, fair, medium, high,
one index very high very high, highest

Note: At the third level of aggregation, while two inputs (sensitivity and adaptive capacity) are characterized by six membership functions
each, the third input (exposure) is represented by four membership functions, resulting in a total of 144 rules.
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Table 7.3 Relative vulnerability ranking of Indian states

State Rank according to:

Vulnerability Vulnerability Sensitivity Adaptive capacity Exposure

Pre Post Pre Post Pre Post Pre Post Pre Post

Andhra Pradesh 0.45 0.39 4 3 13 2 3 9 3 5
Assam 0.52 0.46 7 10 7 4 12 11 5 7
Bihar 0.68 0.65 15 14 15 16 16 15 10 14
Gujarat 0.55 0.44 10 8 3 11 5 3 12 13
Haryana 0.55 0.48 11 13 5 15 6 6 11 8
Himachal Pradesh 0.59 0.41 12 4 1 3 8 2 13 9
Karnata 0.62 0.38 13 2 12 5 9 8 14 2
Kerala 0.36 0.32 1 1 4 1 1 1 6 10
Maharastra 0.44 0.42 3 7 11 9 4 4 7 11
Madhya Pradesh 0.53 0.47 9 12 9 10 13 14 2 4
Orissa 0.70 0.68 16 16 10 12 14 16 16 15
Punjab 0.43 0.42 2 6 6 8 7 5 4 12
Rajasthan 0.67 0.66 14 15 2 7 15 13 15 16
Tamil Nadu 0.45 0.42 5 5 8 6 2 7 9 6
Uttar Pradesh 0.53 0.45 8 9 16 13 10 12 1 1
West Bengal 0.51 0.46 6 11 14 14 11 10 8 3

Notes: ‘Pre’ and ‘post’ represent the two time periods for which the vulnerability analysis is carried out. Low rank represents low vulnerability, low
sensitivity, high adaptive capacity and low exposure.
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Figure 7.5 State-level performance on sensitivity, adaptive capacity and exposure indices
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sensitivity and moderate adaptive capacity, high exposure makes Rajasthan
the third most-vulnerable state. Similarly, Andhra Pradesh, despite having
very high sensitivity, shows low vulnerability because of high adaptive
capacity and low exposure. Factors contributing towards high sensitivity
(and adaptive capacity) are also different across different states. Bihar and
Orissa, while having similar levels of agricultural and health sensitivity, dif-
fer in terms of their demographic sensitivity, with Orissa faring relatively
better on that front.

In the post-reform period, the six most vulnerable states were Orissa,
Rajasthan, Bihar, Haryana, Madhya Pradesh and West Bengal, and the six
least vulnerable states were Kerala, Karnataka, Andhra Pradesh, Himachal
Pradesh, Tamil Nadu and Punjab.

Comparison of the vulnerability and relative rankings highlight the
following:

● As expected, all states reduce their vulnerability in the ‘post’-reform
period compared with their vulnerability in the ‘pre’-reform period. This
could be attributed to a decline in exposure and sensitivity, along with
improvement in adaptive capacity.

● Kerala remains the state with lowest vulnerability, whereas Orissa retains
its rank as the state with the highest vulnerability among the sixteen
states. Bihar and Rajasthan also remain among the top vulnerable states.

● Karnataka and Himachal Pradesh show a significant improvement in
their ranking, but for different reasons. While Karnataka improved its
ranking because of a sharp decline in exposure (which is also captured in
lower agricultural sensitivity), Himachal Pradesh moves up the ladder as a
result of lower exposure as well as high adaptive capacity. Maharashtra
also improved its ranking through its lower sensitivity and higher adap-
tive capacity.

● The trade-off between sensitivity and exposure on the one hand and
adaptive capacity on the other, which leaves the rank unaltered, is best
illustrated in the case of Gujarat and Haryana, where higher sensitivity
is compensated by higher adaptive capacity and lower exposure.
Similarly, the rank of Tamil Nadu remains the same, even though
its adaptive capacity deteriorates because of lower sensitivity and
exposure.

● It may also be noted that the focus on relative rankings masks other sig-
nificant changes. For example, the rank of Punjab deteriorates despite
lower sensitivity and higher adaptive capacity. Similarly, the rank of West
Bengal deteriorates despite a marked decline in exposure.

The rank correlations between different indices in the ‘pre’- and ‘post’-
reform period indicate that adaptive capacity rankings remains significantly
similar (with a correlation of about 0.82) across time, whereas the sensitivity

9780230_201880_08_cha07.qxd  7-3-08  07:40 PM  Page 189



rankings change widely (with a correlation of only about 0.4). The exposure
rankings change moderately over time (with a correlation of about 0.52), to
result in a reasonably robust overall vulnerability ranking between the two
periods (with a correlation of about 0.6). However, the changing characteris-
tics of a vulnerable entity is reflected in the changing ranks of states – with
the exception of three states, all other states show rank changes between the
two periods. This aspect of vulnerability measure is contrasted with other
welfare indicators such as the human development index (HDI) in the fol-
lowing subsection.

Comparison of state rankings based on 
vulnerability and other indicators

One of the motivations for constructing the vulnerability index discussed
here is to facilitate the transfer of funds from central government to state
governments. Since several indices exist in the literature with presumably
similar motivations, it would be useful to compare the state rankings
based on vulnerability with those based on various other indices.
Table 7.4 shows such a comparison across Indian states. The indicators
used for comparison include other welfare indicators such the HDI and
the share of ‘below poverty line’ (BPL) population, as well as performance
indicators such as the flow of foreign direct investment (FDI) during the
period 1991 to 2001, and an overall competitiveness index computed by
the National Productivity Council (2004) that takes into account eco-
nomic strength, business efficiency, governance quality, human resources
and infrastructure.13

The state rankings remain almost constant between the two periods of
time in the case of the welfare indicators HDI and the share of the BPL pop-
ulation (with a rank correlation of about 0.96 and 0.94, respectively), reflect-
ing the static nature of such indicators. In contrast, the vulnerability
rankings show considerable variation across the two periods of analysis. This
is because of the comprehensive set of variables included in the vulnerabil-
ity assessment that capture adequately the changing characteristics and con-
ditions of the states.

FDI flows to a state indicate the investor’s assessment of its lower vul-
nerability status. Thus higher FDI flows would always be to a low vulner-
ability region, while the reverse need not hold. This can be seen from the
column on FDI flows in Table 7.4, where the FDI inflow into states such
as Kerala and Punjab is significantly low despite their low vulnerability
ranks, as estimated in this study. It may also be noted that the
competitiveness index is fairly high for these states, reflecting their lower
vulnerability status. This contrast is largely because of the nature of FDI
flows, which are typically into the non-agricultural regions of developing
countries.
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Table 7.4 Comparison of state rankings: vulnerability versus other indicators

State Vulnerability HDI Share of BPL Per capita Competitiveness
population FDI flow index

Pre Post 1991 2001 1987– 1999– 1991–2001 2004
88 2000

Andhra Pradesh 4 3 10 11 7 8 7 7
Assam 7 10 11 15 13 10 n.a. 15
Bihar 15 14 16 16 2 2 14 13
Gujarat 10 8 7 7 11 12 3 3
Haryana 11 13 6 6 14 14 6 8
Himachal Pradesh 12 4 3 3 n.a. n.a. n.a. n.a.
Karnata 13 2 8 8 8 9 2 4
Kerala 1 1 1 1 12 13 12 5
Maharastra 3 7 5 5 3 4 1 1
Madhya Pradesh 9 12 14 13 5 3 8 10
Orissa 16 16 13 12 9 6 5 11
Punjab 2 6 2 2 15 15 10 2
Rajasthan 14 15 12 10 10 11 11 12
Tamil Nadu 5 5 4 4 6 7 4 6
Uttar Pradesh 8 9 15 14 1 1 13 14
West Bengal 6 11 9 9 4 5 9 9

Notes: ‘Pre’ and ‘Post’ represent the two time periods for which the vulnerability analysis is carried out. FDI flow column shows the volume of per capita
FDI flow during the period August 1991 to July 2001. Low rank represents low vulnerability, high HDI, high FDI flows, high share of BPL population; high
competitiveness index.
Sources: Authors’ own calculations for vulnerability rankings; Government of India (2001) for HDI rankings; Singh and Srinivasan (2002) for FDI flows;
National Productivity Council (2004) for competitiveness index.
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Conclusions

This study has proposed a framework for vulnerability assessment in the
context of globalization and its impact on welfare. This framework was
applied to study vulnerability with respect to welfare losses in sixteen major
states of India. The vulnerability index is compared across two time periods –
one corresponding to the pre-economic reform process initiated in 1991 in
India, and another representing the situation a decade later.

The vulnerability of an entity is conceptualized (following the practice in
global climate change literature) as a function of its exposure, sensitivity and
adaptive capacity. Empirical analysis based on such conceptualization
demands the use of an indicator-based approach, and the present study,
while following an indicator-based approach, uses fuzzy methodology that
captures adequately the vagueness inherent in such approaches. The results
show that the vulnerability index estimated is comprehensive in the sense
that it captures not only the intrinsic characteristics and ability to react, but
also the exogenous conditions the entity faces. The fact that other welfare
indicators such as HDI and the proportion of the population below the
poverty line fail to capture such broad representation is clearly reflected in
the significantly stable relative rankings of states based on those indices.

A few indicators used in the vulnerability assessment may need further
refinement, such as the exposure index that captures globalization across
states more appropriately. Some recent studies have attempted to construct
such regional level indices, which may be helpful in developing the expo-
sure index (see Marjit and Kar 2005). Similarly, other indicators for capturing
exposure to globalization could be terms of trade, agricultural price volatil-
ity, and characteristics of the labour force in the informal sector in urban
areas and the non-farm sector in rural areas.
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Notes

1 Though no specific indicator has been chosen to represent welfare, for much of the
discussion, the level of consumption expenditure is used as a proxy to represent
welfare.

2 Detailed discussions on the causality between trade liberalization and poverty can
be seen in McCulloch et al. (2001); World Bank (2002); Bardhan (2005).

3 These concepts are elaborated further in the context of literature on vulnerability
to global change.
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4 This study attempts to develop a vulnerability metric that links wheat yield
(outcome) to climate variability and change, and market fluctuations (stress)
dynamically in the presence of varying degrees of adaptive capability.

5 While much of the vulnerability discussion in economic literature focuses on
households as the entities, literature in other disciplines, especially geography,
considers geographical regions as the fundamental unit of vulnerability analysis
(Cutter 1996).

6 Which, incidentally, in this study proved to be very difficult as region-level data
on trade liberalization were not readily available.

7 It is often difficult to identify explicitly whether a particular indicator represents
sensitivity or the adaptive capacity of the entity. As many other studies have
pointed out (see www://hero.geog.psu.edu), it is often a choice by the researcher
between emphasizing present (current sensitivities) and past (historic adaptive
strength or lack of it).

8 It is not necessary to define fuzzy set theoretic poverty measures on the
income dimension alone, and the studies cited consider multiple dimensions
of poverty.

9 Clarke and Hulme (2005) propose a unified framework that extends Qizilbash’s
approach to capture vagueness in depth, breadth and duration of poverty.

10 Bihar is divided into Bihar and Jharkhand; Madhya Pradesh is divided into
Madhya Pradesh and Chattisgarh; and Uttar Pradesh is divided into Uttar Pradesh
and Uttaranchal.

11 There is a case for this indicator to be labelled as an adaptive capacity indica-
tor (see the discussion on other expenditure indicators). However, to capture
health sensitivity effectively, this expenditure indicator is used as sensitivity
indicator.

12 The data on certain indicators, such as population growth rate, instability of
cereal production, and percentage share of investment in the manufacturing sec-
tor, correspond to the decades prior to 1990–1 and 1999–2000. Data on malnour-
ished children correspond to 1993 and 1998–9. Data on the infrastructure
development index correspond to 1990–1 and 1996–7.

13 The comparison is by no means the most appropriate; for example, HDI is
assessed on the basis of only three indicators – namely, per capita income, infant
mortality and life expectancy, as against fourteen indicators used in the construc-
tion of the vulnerability index reported in this study. This comparison is made
only to reflect the comprehensive nature of vulnerability index.
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or Frontiers of Globalization?
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Introduction

In this chapter we examine how globalization, while providing the potential
for higher overall economic growth, may often fail to improve the wellbeing
of the poor. Several recent econometric studies have examined the impact of
globalization on poverty using data from a wide range of countries.1

However, these studies have largely used reduced-form specifications that do
not shed any light on the different pathways through which globalization
affects the well-being of the poor. Thus it is not surprising that most of the
current debate is focused on technical issues regarding whether, and to what
extent, globalization has increased world poverty rather than on under-
standing how globalization affects the poor. The latter requires an analysis of
the multiple pathways that different regions/countries have undertaken. The
process of globalization integrates different regions, but there is a large diver-
sity in the manner and the extent to which this integration takes place.
Understanding this diversity is critical to the formulation of anti-poverty
policies around the world.

Thus, for example, it is often argued that globalization leads to an
increase in poverty through the process of marginalization of the poor
(Murshed 2002). ‘Marginalization of the poor’ in this context implies that
(i) the participation of the poor in growing markets is limited and is falling
(in relative terms); and/or (ii) the opportunities for their growth are shrink-
ing as the country opens up.2 Marginalization may occur because the poor
lack access to the resources (such as human capital, land, credit or other
physical assets) that are needed in order to participate in the growing mar-
kets. The recent experience of many low-income countries – particularly in
Africa and some in Latin America – is cited as strong evidence of globaliza-
tion leading to the marginalization of the poor, and consequently to higher
poverty.

Against this presumption of marginalization of the poor in the process of
globalization, there are also numerous instances where the poor have
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increased their participation significantly in new export markets. However,
the evidence regarding the effect of this increased participation on poverty
levels is mixed.3 In this chapter we are interested in understanding the
processes by which increased market participation by the poor may lead,
under certain conditions, to a further deterioration in their well-being. In
order to do so, we examine the case of resource-poor farmers in the
Telangana region in the north-western part of the state of Andhra Pradesh
(AP) in India. We focus on AP because it is a stark representation of some of
the paradoxes of globalization. When the World Bank started working
directly with state governments in India, AP was its focus state. It was at the
forefront of reforms initiated in the areas of fiscal discipline, decentralized
governance and the encouragement of foreign direct investment.4 The state
was also a major recipient of funding from multilateral organizations as well
as private investors. Since the mid-1990s, AP has witnessed higher growth
rates than the average for the rest of the country. Its particularly impressive
performance in the area of information technology brought it into the inter-
national limelight.

However, the greater market opportunities afforded by globalization did
not translate automatically into greater welfare for the resource-poor farmers
in this state. In the Telangana region, which accounts for roughly 40 per cent
of the population in AP, real per capita expenditures for all farm size cate-
gories declined during the post-reform period from 1993–4 to 1990–2000
(Vamsi 2004). The decline was sharpest for small and marginal farmers as well
as agricultural labourers, thus leading to an increase in rural inequality in the
post-reform period. There have been several reports on widespread agrarian
distress in other parts of the state as well (GoAP 2005). One disturbing symp-
tom of this distress is the unprecedented and continued rise in the rate of
farmer suicides in recent years (Vidyasagar and Chandra 2004). In this chap-
ter, we argue that the reason why resource-poor farmers in AP have not ben-
efited from globalization is not because they had become marginalized, as is
generally believed. In fact, we find that these farmers increased their partici-
pation in export markets (in both absolute and relative terms) and have been
highly receptive to international technology transfers. This is particularly
true of poor farmers in the semi-arid Telangana region of the state, who did
not benefit as much from the earlier green revolution technologies compared
to the better-endowed coastal regions of the state. Trade liberalization pro-
vided them with the opportunity to expand their production of remunerative
export crops, such as cotton, using modern technology in the form of hybrid
seeds, fertilizers and pesticides. Thus it could be argued that these farmers, far
from being left behind, were in the forefront of the globalization wave.

How did greater participation of the resource-poor farmers in the growing
markets afforded by globalization lead to lower welfare? This is the central
puzzle addressed in this chapter. A few explanations have been offered in the
globalization literature to explain why this might happen. A common
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explanation is that the high volatility of international commodity markets
leads to significant income shocks for poor farmers who lack adequate safety
nets. This is true also for the cotton farmers in our study, but it is only part
of the explanation. It explains temporary income shortfall, but not chronic
poverty. An alternative explanation is that, in many developing countries
(including India), trade liberalization occurred as part of the IMF/World
Bank-initiated structural adjustment programmes that also included cut-
backs in several pro-poor public investments and social programmes. These
cutbacks in public spending may have contributed to the rise in poverty.
However, it is also true – as proponents of these reforms are quick to argue –
that such reforms give a powerful boost to private enterprise, which is
arguably more efficient. In the Indian context, particularly, the growth of
the private sector in the post-reform period has been spectacular. Ironically,
our analysis reveals that it was the fast but largely unregulated growth of the
private sector, even into areas traditionally reserved for the public sector
(such as agricultural credit, research and extension) that explains a large
part of the problem. Markets grew but their governance lagged far behind,
and it was the poor who suffered disproportionately, as we shall show in
this chapter.

Background

In this section we start with a brief overview of the macroeconomic scenario
in the pre-reform and post-reform periods in India. We then discuss the
long-term trends in the agricultural sector of Andhra Pradesh. The discussion
in this section helps to view the later analysis on rural poverty and its under-
lying causes in a broader perspective.

Macroeconomic scenario: the pre-reform 
and post-reform periods

Since India became an independent nation in 1947 its policy regime has
been characterized by extensive controls on domestic production, pricing,
trade and a managed overvalued exchange rate. In the specific case of agri-
culture, the main thrust of policy since the mid-1960s had been on achiev-
ing food self-sufficiency. Domestic policy instruments used to attain this
goal included input subsides on fertilizers, power and irrigation, minimum
support prices for major crops (such as rice and wheat), and quantitative
restrictions on agricultural exports and imports. While the industrial sector
was heavily protected under the import substitution regime, agricultural
production was in the aggregate actually ‘dis-protected’ (taxed) by as much
as 20 per cent from 1970 to the mid-1990s (Gulati and Kelley 1999). This is
because, while expenditure on price supports and input subsidies was large,
this were more than offset by the relatively low domestic farm-gate prices
that were sustained behind the border measures.
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In 1991, faced with a balance of payments crisis, India embarked on an
economic reform programme in line with the structural adjustment and sta-
bilization policies initiated by the IMF and the World Bank. The reforms
focused largely on trade liberalization, encouraging foreign direct invest-
ment, reforming capital markets, and deregulating domestic business. At the
same time, the rupee was made convertible on the trade account, leading to
a sharp depreciation of the exchange rate over the following several years.
The reforms initiated the process of making Indian industry more competi-
tive internationally, strengthening the balance of payments, and boosting
economic growth. Since 1990, average annual growth has averaged 5.6 per
cent and inflation has been relatively low (Gulati and Kelley 1999).

It is important to bear in mind that domestic and border policies directly
affecting agriculture were not included in these early reform efforts. However,
the reduced levels of industrial protection increased incentives in the agricul-
tural sector through an improvement in the domestic terms of trade, as shown
in Figure 8.1. The terms of trade between Indian agriculture and industry
worked against agriculture through the mid-1980s but have begun to favour it
since the early 1990s (Landes and Gulati 2003). In 1994, import restrictions on
oilseeds, sugar and cotton were liberalized, but most agricultural products
remained subject to import controls. As the reforms progressed and the foreign
exchange situation became more comfortable, quantitative import restrictions
on a whole range of agricultural commodities were phased out, beginning in
2001. The impetus for these changes came from the market access disciplines
of the Uruguay Round Agreement on Agriculture (URAA). Another signifi-
cant development in recent years has been the commercial introduction of
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genetically modified cotton seed varieties in 2002 by the multinational corpo-
ration, Monsanto. In this chapter, however, we focus only on the effects of the
limited agricultural trade liberalization that took place from the mid- to late
1990s. This is because poverty estimates (based on the latest round of the
NSSO expenditure survey) are only available for this period.

It is interesting to note that, while the government pushed heavily for
border policies, input subsidies on fertilizers, power and irrigation remained
largely unaffected by the reforms.5 Minimum support policy for major crops
(such as wheat and rice) also remained virtually untouched because of the
fear of political retaliation. The inability of the government to control the
large outlays on subsidies for agricultural inputs and outputs, together with
fiscal tightening, curtailed its ability to invest in rural infrastructure. Even
in the pre-reform period from 1980–1 to 1990–1, gross capital formation by
the public sector in agriculture had fallen by 32 per cent (at constant
1993–4 prices). Following the reforms in 1991, the downward trend contin-
ued, and by the year 2000–1 this statistic had fallen by a further 11 per cent
from its 1990–1 level (see Figure 8.1). To some extent, this fall in the public
sector’s investment was compensated by the private sector, whose share in
the total gross capital formation in agriculture increased from 49 per cent in
1980–1 to 78 per cent in 2000–1. However, the share of agriculture in the
total gross capital formation in the economy fell from 15 per cent to 5 per
cent during this period. In the case of AP, in particular, this falling trend in
the share of agriculture has been even more pronounced. The share of agri-
culture and allied activity in state government expenditure under various
plans declined from 11.8 per cent in 1980–1 to 1.8 per cent in 2001–2 (Rao
and Suri 2006).

With the movement towards financial liberalization, greater pressure was
put on nationalized banks to improve their performance.6 Formal credit to
agriculture was squeezed, as banks became even more averse to lending to
agricultural borrowers (particularly smaller borrowers). The proportion of
bank credit to small borrowers (below Rs 25,000) dropped from 18 per cent
of total commercial scheduled bank credit in 1994 to 5 per cent by 2002
(Mahajan 2004). Priority-sector lending to the agricultural sector also suf-
fered a significant blow, reducing from 16 per cent in 1990 to 11.6 per cent
in 1999 (Singh and Sagar 2004). The relaxation of some of the earlier restric-
tions on the location of commercial banks further intensified the shift away
from rural areas, as the cost of delivering credit in rural India is much higher
than in urban India. The share of the rural sector in total credit fell from an
already low level of 19 per cent in 1992–3 to 14 per cent in 1998–9. It is
alarming to note that the share of rural areas, and in particular the agricul-
tural sector, fell not only in relative but also in absolute terms. The number
of bank accounts in rural areas fell by 8.41 million, and the number of bor-
rowers from the agricultural sector decreased by 4.51 million during this
period (Singh and Sagar 2004). In the next subsection we discuss the impact
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of this credit squeeze and other policy changes on agricultural development
during the post-reform period in AP.

Long-term trends in agricultural sector 
in Andhra Pradesh

To set the discussion on the impact of reforms in perspective, it is useful to begin
with a brief overview of the long-term trends in the agricultural sector in
Andhra Pradesh. Located in the south-eastern part of the country, AP is the fifth-
largest state in India. It is one of the major surplus producers of rice, accounting
for about 13 per cent of the country’s total production in 1998–9. The agricul-
tural sector contributed 28 per cent of the state’s gross domestic product (GDP)
and employed about 70 per cent of the workforce in 1998–9. There has been a
gradual deceleration in the growth rate of agricultural output in AP from 3.4 per
cent per annum in the 1980s to 2.3 per cent per annum in the 1990s (GoAP
2005). The growth rate of the yield of rice, the state’s principal irrigated crop,
declined steeply from an annual rate of 3.1 per cent in the 1980s to 1.3 per cent
in the 1990s. During the same period, the average annual growth rate of the
yield of cotton also declined, from 3.4 per cent to 1.4 per cent.

An important structural change in the agricultural economy of AP has
been the growing proportion of small and marginal holdings.7 Around
66 per cent of operational holdings in AP were small or marginal in 1970–1.
This proportion grew sharply over the years, and by 1995–6 it stood at
around 80 per cent (see Table 8.1). The proportion of small and marginal
holdings in the total cultivated area also grew sharply, from 19 per cent in
1970–1 to 43 per cent in 1995–6. The large proportion of marginal and small
holdings in the agricultural economy of AP has important implications for
the economic viability and sustainability of agriculture in the state, as we
shall discuss later. In addition, after Punjab, AP also has the highest inci-
dence of landlessness among rural households in India. Around 46 per cent
of rural households in AP were landless in 1970–1, in contrast to 35 per cent

Table 8.1 Distribution of operational holdings in Andhra Pradesh, 1970–1 to 1995–6

Year Marginal Small Semi-medium Medium Large
(�1 ha.) (1–2 ha.) (2–4 ha.) (4–10 ha.) (�10 ha.)

Percentage of holdings

1970–1 46.0 19.6 17.4 12.7 4.3
1995–6 59.4 21.3 13.2 5.3 0.8

Percentage of area

1970–1 8.0 11.3 19.2 35.2 26.3
1995–6 20.2 22.5 26.0 22.5 8.9

Source: GoAP (2003).
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at the all-India level. By 1999–2000, the proportion of the landless grew to
52 per cent in AP, compared to 41 per cent at the all-India level.8

Irrigation has been critical to the agricultural development of Andhra
Pradesh in terms of increasing yields, facilitating multiple cropping, and pro-
viding insurance against the highly uncertain rainfall in the semi-arid regions
of the state. The gross irrigated area in 1998–9 accounted for about 45 per cent
of the total cultivated area in AP. While irrigation through publicly-funded
sources (such as canals and tanks) has been historically very important in AP,
the 1970s and 1980s witnessed rapid growth in the number of privately
owned wells. As shown in Figure 8.2, net irrigated area under wells increased
by 140 per cent between 1981–2 and 1998–9. In contrast, the area under
canals and tanks declined in both absolute and relative terms in the 1990s
because of a deceleration in public investment and public neglect of tradi-
tional water sources. Farmers from all ownership categories have invested
heavily in private wells. However, since digging wells entails a large, fixed and
highly risky investment, the probability of well ownership varies directly with
land ownership (Aggarwal 2000). A World Bank-funded survey of irrigation
technologies in AP in 1999–2000 finds that even though small and marginal
farmers accounted for around 80 per cent of total holdings in the state, they
owned only 48 per cent of the total number of electric-powered wells in the
state (World Bank 2001).
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The increase in groundwater irrigation during this period has been
particularly sharp in the Telangana region, where it is now the major source
of irrigation, compared to coastal AP, where canal irrigation is predominant.
The Telangana region lies in the north-western part of the state and is gen-
erally considered to be the least developed.9 It has a semi-arid climate and
some of its subregions are highly drought-prone. The average rainfall is
about 800mm per annum and varies considerably across the years. In the
rest of this chapter, we shall focus largely on the Telangana region.

Trade liberalization and market participation 
of resource-poor farmers

In this section we begin by discussing the basic characteristics of resource-
poor farmers in the Telangana region, and then examine why and to what
extent these farmers increased their participation in export markets in the
post-reform period.

Characterizing resource-poor farmers

In most rural poverty profiles, agricultural land ownership is used as an
important (and often the sole) criterion to distinguish between poor and
non-poor households. However, as argued earlier, irrigation is a critical
input in agricultural production that effectively enhances the productive
value of land, particularly in semi-arid regions. Thus, instead of distinguish-
ing between farmers on the basis of their land ownership alone, we also take
into account their access to different sources of irrigation, to reflect the fact
that a farmer who owns a piece of land in a canal-irrigated area is much
better-endowed than a farmer with an otherwise similar holding in a region
with no access to public sources of irrigation. Moreover, since around 80 per
cent of holdings in this region are classified as small or marginal, classifica-
tion by land ownership alone is not very useful without information on
whether these lie in rainfed or irrigated areas. Several studies report that
poverty decreases as the availability of irrigation increases. For example, a
recent study by Singh et al. (2002) found that poverty rates in 1993 among
marginal farmers with no irrigation were 32 per cent, compared to a poverty
rate of 22 per cent among their counterparts with more than 80 per cent of
their land irrigated. In the semi-arid regions, this differential between irri-
gated and non-irrigated areas is likely to be larger. So, for the purposes of this
study, we define resource-poor farmers as those small and marginal farmers
who have no access to any assured source of irrigation.

Cropping patterns differ widely between farmers, depending on whether
they have access to assured sources of irrigation. As shown in Table 8.2, for
those who own wells with electric pumps or have access to canal irrigation,
rice is the main crop grown in the kharif (rainy) and rabi (post-rainy) seasons.
On the other hand, for those farmers who do not have an assured supply of
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irrigation, coarse cereals, pulses, groundnuts, oil seeds and cotton are impor-
tant. It is not difficult to see why rice is the preferred choice among farmers
who have an assured source of irrigation. It is an important food crop that
helps to meet the consumption needs of the farmer while also providing him
with an assured market income, since rice is heavily protected through state
intervention in the open market. Rice has also witnessed substantial yield
increases in recent decades. Compared to yields in 1960–1, yields obtained in
the early 1980s were 90 per cent higher (GoI 2004). The extension and research
network for rice has also been much more extensive than for any other crop.

On the other hand, millet, maize, cotton, pulses, chillies and oil seeds have
been the only viable alternatives for farmers with no assured sources of

Table 8.2 Cropping patterns during different seasons in Andhra Pradesh across
irrigation categories, 1999–2000 (percentage cultivated area under each crop)

Crop Electric Non-owners
well-owners

Canal users Water purchasers Rainfed

Kharif (rainy) season

Rice 49.48 60.30 54.15 17.10
Other cereals 4.99 3.19 0.99 13.89
Pulses 3.08 3.73 2.78 10.51
Cotton 8.17 14.19 6.71 17.04
Coconut 2.70 0.34 0.25
Oil seed 5.14 2.76 3.83 21.90
Spices 6.24 6.46 4.50 6.57
Sugarcane 11.08 5.03 14.14 0.95
Tobacco 2.44 0.40 4.94 2.67
Fruits 4.08 0.23 2.34
Vegetables 1.43 1.60 3.09 1.54
Other crops 1.17 1.17 2.28 7.83

Total 100.00 100.00 100.00 100.00

Rabi (post-rainy season) season

Paddy 41.99 25.61 24.13 11.58
Pulses 14.66 9.81 13.81 24.65
Cotton 0.48 19.77 20.19 21.91
Coconut 2.90 0.42 0.41
Fruits 4.88 0.29 3.86
Oil seeds 7.08 18.58 12.61 28.84
Spices 0.64 7.97 6.91 7.28
Sugarcane 5.99 6.10 2.14
Vegetables 21.19 11.45 18.08 3.37
Other crops 0.19 0.23

Total 100.00 100.00 100.00 100.00

Source: World Bank (2001).
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irrigation. These crops are less water-intensive and are grown under both rainfed
and irrigated conditions. Expected net returns from the cultivation of these
crops have been much lower than for the irrigated crops, while the risks are
higher because of rainfall variability and price fluctuations (in the absence of
effective price support polices). In particular, as shown in Figure 8.3, the price of
cotton is associated with a much higher volatility than that of rice. In addition,
cotton cultivation is also at risk of pest attacks. This factor, in particular, deterred
many poor farmers from growing cotton in the pre-reform period.

Supply response of resource-poor farmers 
to cotton trade liberalization

Restrictions on the cotton trade were lifted in 1994 and as a consequence,
cotton prices in the Telangana region rose from Rs1,339 per quintal in
1993–4 to Rs2,057 per quintal in 1994–5 (Centre for Environmental Studies
1998). This sharp increase in price suddenly made cotton a very attractive
crop, particularly for farmers without access to irrigation. The total supply of
cotton more than doubled, from 101,697 quintals in 1993–4 to 262,208
quintals in 1997–8, as farmers shifted to cotton cultivation even in regions
where it had not traditionally been grown. This sharp supply response to ris-
ing prices is consistent with evidence from previous studies that also report
a relatively high own-price elasticity of supply for cotton.10 Most of the
expansion in cotton cultivation was in the rain-fed areas, as farmers shifted
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away from millet and maize to cotton. As shown in Table 8.2, cotton
accounted for more than 20 per cent of total acreage for rain-fed farmers in
the 1999–2000 rabi season, while it accounted for less than 1 per cent of total
acreage for well owners. In 1998–9, about 95 per cent of the rice and sugar
cane areas were irrigated, 75 per cent of wheat, 34 per cent of maize, 20 per
cent of groundnuts, but only 17 per cent of cotton.

India now has the largest area in the world under cotton cultivation (21
per cent of the total) but accounts for only 14 per cent of global production.
Compared to global levels, the cotton yield in India is one of the lowest,
mainly due to lack of irrigation, limited supplies of quality seeds, and poor
management practices. Marketing of both cottonseed and lint is done by
three major groups – the private traders, state-level co-operatives and the
Cotton Corporation of India (CCI). Of the three groups, private traders han-
dle more than 70 per cent of the cottonseed and lint, followed by the co-
operatives and the CCI. The government establishes minimum support
prices (MSPs) annually for various cotton varieties, on the basis of recom-
mendations from the Commission for Agricultural Costs and Prices. The
government-run CCI is entrusted with market intervention operations when
the market price falls below the minimum support price.11 However, as Rao
and Suri (2006) argue, CCI’s role in cotton markets in AP has been minimal,
because the MSP for cotton has been set at a very low level and has consis-
tently fallen far below the market price. In recent years, the government of
AP has recommended higher MSPs for cotton because of the state’s much
higher costs of production relative to the all-India average (GoAP 2005). The
union government, however, has not followed these recommendations and,
according to several studies, the minimum support price is lower than the
average cost of production (GoAP 2005; NCF 2006).

The path from increased market participation to debt trap

In this section we begin by discussing how the shift in the cropping pattern
of resource-poor farmers from food crops (such as maize and millet) to cot-
ton increased the need for working capital and exposed farmers to greater
price and output risks. Then we examine the sources of credit (formal versus
informal) for resource-poor farmers, and the emergence of private traders as
an important source of credit. Finally, we take an in-depth look at the nature
of contracts between private traders and farmers, and how these contributed
to the rising levels of farmer indebtedness.

Greater working capital requirement for cotton

With the cropping pattern shifting away from millet and maize to cotton,
agriculture in rainfed areas of AP became highly intensive in the use of pur-
chased inputs, thus leading to a sharp increase in the working capital
requirements of farmers. Cotton is the most pesticide-intensive crop grown
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in AP. Among all the states in India, AP now has the highest consumption of
pesticides per unit of output and the second-highest consumption of fertil-
izers (GoAP 2005). At the all-India level, although cotton is grown in about
5 per cent of the cultivated area only, it accounts for nearly 50 per cent of
pesticide consumption (Venugopal 2004). The per-hectare variable costs for
unirrigated cotton cultivation in the Warangal district in the Telangana
region in 1997–8 were almost four times that for maize and 2.5 times that for
groundnut (see Table 8.3). Compared to irrigated crops (such as rice), the
variable costs for irrigated cotton on a per-hectare basis are much higher (see
Table 8.2).

This sharp escalation in working capital requirements is reflected, in part,
in the data from the latest all-India survey of indebtedness among farm
households carried out by the National Sample Survey Organisation (NSSO
2005b). The survey reports that 82 per cent of farm households in AP were
indebted in 2001, compared to 49 per cent at the all-India level. The survey
also finds that a growing proportion of outstanding loans among farm
households in AP were used for meeting current agricultural expenditure, as
opposed to capital expenditure. In 2001, current agricultural expenditure
accounted for close to half of total outstanding loans in AP, while capital
expenditure accounted for only about a quarter. In contrast to this, at the all-
India level, only 35 per cent of outstanding loans were used for current
expenditure and 37 per cent for capital expenditure. Even in agriculturally
advanced states, such as Haryana and Punjab, a much lower proportion of
outstanding loans were used for current expenditures (33 per cent and 43 per
cent, respectively).

Exposure to greater risks

After the lifting of trade restrictions, the price of cotton increased by approx-
imately 62 per cent in 1994–5, followed by a further 33 per cent increase in
1995–6 (see Figure 8.3). As discussed earlier, the resource-poor farmers saw
this as an opportune moment to shift from traditional food crops to cotton
cultivation. However, prices in the subsequent year fell 22 per cent from
their peak level in 1995–6. Although prices in 1997–8 recovered somewhat
(by around 8 per cent), that year’s lack of rain produced very low yields. The
reports of the Commission for Agricultural Costs and Prices (CACP) show
that the net returns per hectare in current prices (after taking into account
total costs) from cotton cultivation in AP were negative (a loss of Rs1,641) in
1996–7, and only Rs72 per hectare in 1997–8.12 It is widely believed that the
CACP underestimates many of the production cost elements in AP, thus it is
possible that the actual situation was even worse (GoAP 2005).

This is particularly true in the more intensive cotton growing areas of the
state, such as the Warangal district in the Telangana region. As shown in
Table 8.3, in 1996–7 when cotton prices fell from their 1994–5 peak level of
Rs2,057 per quintal to Rs1,685, farmers in Warangal were unable even to
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208Table 8.3 Per hectare costs and returns (in Rs.) for major crops in Warangal district in Telangana

Cotton Groundnut Maize Rice

1996–7 1997–8 1997–8 1997–8 1997–8

Irrigated Unirrigated Irrigated Unirrigated Unirrigated Unirrigated Irrigated

Human labour 14,844 8,719 15,788 9,053 4,076 1,778 4,248
Bullock labour 1,482 1,112 1,482 1,482 1,482 1,482 1,791
Seed 1,482 1,482 1,482 1,482 1,482 642 926
Manure 1,482 1,482 1,482 1,482 0 988 988
Fertilizer 4,619 4,199 5,088 4,594 371 2,100 2,099
Pesticides 5,558 4,199 7,287 5,706 494 1,544 642
Irrigation 2,470 494 2,470 494 741 0 3,705
Interest on 
working capital 3,816 2,601 2,470 494 618 363 835

Total variable costs 35,753 24,288 39,315 26,893 10,917 6,407 14,741
Total fixed costs 15,610 7,524 15,610 7,524 4,730 3,285 5,785
Total costs 51,364 3,181 54,925 34,397 15,647 9,692 20,526

Yield (quintal/hectare) 22.2 14.8 14.6 10.1 5.4 22.2 39.0
Price 1,685 1,685 1,960 1,960 1,100 440 440

Gross returns 34,726 23,208 27,071 19,007 5,977 8,892 18,673
Returns over 

paid costs 11,802 5,103 �1,707 �4,619 1,030 4,500 9,811
Returns over 

variable costs �1,028 �1,079 �1,225 �7,867 �4,940 2,485 3,932
Returns over 

total costs �16,638 �8,603 �27,879 �15,391 �9,670 �800 �1,880

Source: Centre for Environmental Studies (1998).
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Rimjhim M. Aggarwal 209

recover their variable costs. Prices over the next year recovered somewhat, to
Rs1,960 (an increase of around 16 per cent), but this was not enough to com-
pensate for the sharp (around 34 per cent) fall in yields caused by adverse
weather conditions and pest attacks. It is estimated that in the early 1960s
about 20 per cent of the cotton output was lost every year as a result of pest
attacks (CICR 1998). By the late 1990s, as cotton cultivation intensified and
the pest problem became more acute, an estimated half of the cotton output
was lost because of insect pests (CICR 1998). Before the liberalization of the
cotton trade, a shortfall in production from adverse weather conditions in a
specific region would push prices up, therefore the fall in incomes would not
be as drastic (see Figure 8.4). However, with the exposure to world markets,
this link was broken and farmers were subjected to greater income volatility
without any effective system of crop insurance.13

Formal versus non-formal sources of lending 
for resource-poor farmers

Several studies have noted that, in spite of the expansion of banking in the
rural sector, a large section of the rural poor remains outside the fold of
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formal credit institutions. A recent survey of rural households’ access to
financial services, conducted in 2003, reports that only 24 per cent of rural
households in AP accessed credit from formal sources (Basu and Srivastava
2005).14 Of all the rural households, landless labourers, tenants and those
with smallholdings face the worst situation. Thus, for instance, the RFAS
2003 survey observes that 87 per cent of marginal farmers had no access to
formal credit sources and thus relied more heavily on non-formal sources of
credit than other cultivating households. The situation is further aggravated
by the fact that, in many parts of AP (particularly so in the Telangana
region), the land registers are poorly maintained. As the Report of the
Commission on Farmers’ Welfare points out:

[I]n many areas (especially Telangana region) the names of the current
holders and actual cultivators are not recorded in the land registers, such
cultivators are not eligible for institutional finance and a range of other
public benefits such as compensation in the event of natural calamities,
and so on. In addition, some regions (especially in more irrigated areas)
have a high proportion of tenancy, which is typically unrecorded, and
tenant farmers face similar difficulties in accessing bank loans and other
benefits. They are therefore all driven to the informal credit market,
which supplies loans at very high rates of interest, which in turn adds
greatly to their cost of cultivation. In tribal areas there are even more dif-
ficult issues of land entitlement. (GoAP 2005: 26)

The interest rates on loans from non-formal sources, such as village
money-lenders and traders, are significantly higher than those from formal
sources. As shown in Table 8.4, the median interest rate on loans from the
formal sector is around 12 per cent per annum. In sharp contrast to this, the
dispersion of interest rates on non-formal sector loans is much larger, with
the median interest rate on loans observed to be around 36 per cent per
annum. Agricultural money-lenders have been important historically
among the non-formal sources of credit. However, in recent years, private
traders have emerged as important suppliers of credit, as we discuss next.

Extraction of surplus through interlinked 
contracts with private traders

To meet the farmers’ growing credit needs, private traders in seeds, pesticides
and output also began to supply credit. Such contracts between trader–
lender and farmer–borrower are quite pervasive in India and in other parts of
the world. In these contracts, the trader lends to the farmer in exchange for
a promise to deliver the crop at a pre-agreed price discount, or at harvest
time when market prices are at their lowest. Several formal and informal
accounts suggest that the countryside in the Telangana region is flooded
with pesticide dealers and their agents, with one recent report suggesting
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Table 8.4 Source-wise interest charges on agricultural loans, selected villages of Andhra Pradesh

Rate of interest (%) Institutional loans Non-institutional loans Total loans

No. Percentage No. Percentage No. Percentage

�12 4 1.75 0 0 4 0.04
12 112 49.2 14 1.51 126 10.94
13–23 73 32.02 3 0.32 71 6.16
24 31 13.59 370 40.04 401 34.81
36 8 3.5 479 51.84 487 42.27
48 0 0 5 0.54 5 0.04
60 0 0 37 4 37 3.21
�60 0 0 16 1.73 16 1.39

Total 228 100 924 100 1152 100
(19.79) (80.21) (100)

Note: Totals may not exactly tally due to rounding. Numbers in parenthesis refer to percentage of total loans.
Source: GoAP (2005).



that there are as many as 13,000 dealers in the district of Warangal alone
(Menon 2004). This would suggest that the pesticide market is quite com-
petitive. However, as Venugopal (2004) argues, the market is differentiated
by product (several different pesticide formulations are now available) and
location (local village shop versus the market in the nearest town). Further,
for the resource-poor farmers buying pesticides on credit, the market is lim-
ited to local traders who know them well. The personalized nature of such
interlinking can act as a barrier to the entry of other parties, thus creating a
fragmented market structure, with each trader commanding considerable
monopolistic power. It is well known that, by operating in multiple markets
(inputs and/or output and credit), a trader can extract a greater surplus than
is possible through single markets (Basu 1997; Gangopadhyay and Sengupta
1987).15

An important factor contributing to the growing importance of the private
traders in the post-reform period was the decline in public investment in
agricultural extension services. Public expenditure on extension, which is
borne by the state government, was only 0.02 per cent of the state’s GDP
during 1992–4 compared to the all-India average of 0.15 per cent (GoAP
2005). The Report of the Commission on Farmers’ Welfare (GoAP 2005: 18)
observes that ‘with the virtual breakdown of the extension machinery and
lack of access to institutional credit, small and marginal farmers became
increasingly dependent upon the private traders for credit and extension ser-
vices’. This is further corroborated by evidence from a recent NSSO survey on
‘access to modern technology for farming’ according to which only 9.4 per
cent of the Andhra Pradesh farmers had access to information from exten-
sion workers in 2002 (NSSO 2005c). Private traders played a much larger role
in AP, with around 30 per cent of farmers accessing information through
them, compared with just 13 per cent at the all-India level.

This additional role of the trader as the provider of scientific information
further enhanced the potential for strategic manipulation of contract terms
and the extraction of gain. As mentioned earlier, cotton cultivation has a
high risk of pest attack. This problem intensified as more and more farmers
moved from other crops to cotton, thus creating cotton monocultures that
are highly susceptible to pest attacks (Aggarwal 2005). Press reports and
anecdotal evidence record several cases where pesticide dealers advised farm-
ers to apply a greater amount of pesticide than was stipulated by the manu-
facturer.16 For example, to calm the farmers’ fears of attacks by pests, the
pesticide dealers advised them to apply pesticides early, shortly after sowing.
The advice in the scientific literature is to wait a few days before applying
any pesticides. Early pesticide application, when not actually needed, often
induces pests to acquire early resistance and therefore much stronger pesti-
cides are required later in the growing period (Altieri 2002). As pests gradu-
ally acquired resistance and farmers started on the pesticide treadmill, the
costs of cultivation increased sharply, leading to rising indebtedness.
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In the literature on trader–lender interlinked contracts, an optimal
interlinked contract is generally characterized by an interest rate discount,
which is compensated by underpayment in the output market.17 In our case,
the interest rate discount is difficult to verify empirically because we have no
direct information on what the interest rate would be in the absence of the
interlinked contract. However, the interest rate discount, if present, is likely
to encourage the farmer to borrow more than he/she would otherwise.
Furthermore, given that the loan is fully collateralized against the value of
the standing crop, the trader also has the incentive to overextend the loan.
If this is so, then it is possible that this kind of interlinkage also leads to
increased indebtedness for the farmer. Most models on interlinked contracts
are based on one-period settings, and thus this possibility of growing indebt-
edness over time has not been formally analysed. In the next section we pro-
vide some empirical evidence on the indebtedness of cotton farmers.

The debt burden of cotton farmers versus 
other farmers: empirical evidence

It is important to bear in mind that the level of indebtedness (as measured
by ‘amount of loans outstanding’) is not by itself a measure of a farmer’s vul-
nerability. The critical question is regarding how the loan amount compares
with the repayment capacity of the farmer (Panikar, 1963). Several measures
have been proposed to assess ‘safe’ levels of debt. Among these, the two most
commonly used measures are the ‘debt to income’ and ‘debt to asset’ ratios.
For the purposes of our analysis, we are interested in testing empirically the
hypothesis that the debt burden (as measured by either of these measures)
was higher for cotton farmers relative to farmers growing other crops in the
post-reform period.18

To test this hypothesis, we used household level data from a special survey
conducted by the National Sample Survey Organisation (NSSO) entitled the
Situation Assessment Survey of Farmers. This survey, conducted in the agricul-
tural year 2002–3, collected information on various topics related to farm-
ing, including agricultural incomes and farmer indebtedness.19 Using this
data for the Telangana region, we estimated a multivariate regression model
of farmer indebtedness. The dependent variable is the ‘debt burden’, mea-
sured as the ‘ratio of current outstanding loans to net farm income’.20

The most important independent variable of interest is the dummy for
cotton growers (equal to 1 if grows cotton, 0 otherwise) since our primary
objective is to compare the debt burden of cotton growers with other farm-
ers. However, this variable is likely to be endogenous and so we estimated a
two-equation, full information maximum likelihood model in which the
first equation is the treatment equation (with the dependent variable as the
dummy for cotton growers) while the second equation is the outcome equa-
tion (with the dependent variable as the debt burden).21 The independent
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variables used in this system of equations are listed in Table 8.5. These
include household size, land owned, caste (� 1 if household does not belong
to scheduled caste or tribe, 0 otherwise), primary occupation (� 1 if agricul-
ture, 0 otherwise), education (� 1 if household head has at least completed
primary education, 0 otherwise), sex of head of household (� 1 if female, 0
otherwise), actual rainfall in the previous year and percentage deviation of
the actual rainfall from the normal, access to irrigation, and infrastructure
variables (such as road density and banking infrastructure).22

The results of the treatment equation largely confirm the arguments made
in the previous sections regarding characteristics of farmers who grow cotton
(see Table 8.5). For example, the results show that the size of land ownership
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Table 8.5 Results – farm household debt burden model (full information maximum
likelihood estimates)

Variable Treatment effect equation Outcome equation
Dependent variable: Dependent variable:

Cotton grower Debt burden

Coefficient Standard error Coefficient Standard error

Household size �0.0060 0.0239 �245.389 336.077
Education �0.0558 0.1151 4770.324* 1695.221
Female head �0.7447** 0.2418 282.2513 2559.348
Primary 

occupation �0.0558 0.1151 4770.324** 1695.221
Caste �0.2823** 0.1070 4608.215** 1554.774
Land owned 0.4546** 0.0880 806.428 472.193
Land owned 

squared �0.0003** 0.0001
Actual rainfall 0.0017** 0.0006
Deviation of 

actual rainfall �0.0618** 0.010
from normal

Access to 
irrigation �0.1990 0.1256

Irrigation �
land owned �0.0001* 0.0001

Road density �0.0038** 0.0010 8.033 7.580
Banking 

infrastructure 307.175 649.191
Cotton grower 13943.19** 3605.358

Number of 
observations 1252

Wald chi-square 60.18**

Notes: ** significant at the 1% level; * significant at the 5% level.
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has a significant quadratic effect on the probability of growing cotton, with
the coefficient on the linear term being positive and that on the squared
term being negative. This implies that the probability of growing cotton
is very low for farmers with ‘marginal’ holdings, then, as landownership
increases, the probability of growing cotton also increases, reaching a maxi-
mum for farmers characterized as ‘small’ farmers, and then declines again.23

The interaction term of land owned with access to irrigation is found to be
negative and significant, which suggests that access to irrigation further low-
ers the probability of growing cotton as landownership size increases. The
results also show that cotton is less likely to be grown by households headed
by females (probably because of the greater commercialization of cotton)
and also less likely by households of a higher caste. Since cotton is largely
grown under rainfed conditions, the rainfall variables also have a significant
effect on the probability of growing cotton.

In the debt burden (outcome) equation, the coefficient on the dummy for
cotton growers is found to be positive and highly significant. This supports
the arguments made in the previous section that cotton growers have a sig-
nificantly higher debt burden (as measured by the debt to farm-income
ratio) than other farmers. The debt burden among cotton growers is esti-
mated to be around Rs14,000 higher than that for other farmers. This is
nearly 266 per cent higher than the average debt burden of Rs5,254 for other
farmers. The results also show that farmers of higher caste, as well as those
with at least a primary education, have a somewhat higher debt burden. The
effect of land owned is also positive but significant only at the 10 per cent
level. Interestingly, the effect of road density and banking infrastructure has
not been found to be significant.

Summary and conclusions

It is generally believed that an important reason why globalization may lead
to GDP growth but fail to reduce poverty is because the poor are unable to
participate in the new market opportunities and are therefore marginalized.
The implicit presumption of unresponsiveness of the poor to new market
opportunities is not always justified. In this chapter we examined the expe-
rience of resource-poor farmers who participated aggressively in the new
market opportunities opening up with trade reforms, but ironically failed to
improve their well-being through this new opportunity. In fact, it led to
higher input costs, rising indebtedness, environmental degradation, and
chronic poverty.

In attempting to explore why this happened, we examined how policies in
the pre-reform period – such as the provision of subsidized credit and other
agricultural inputs, output price support, and the expansion of agricultural
research and extension – had selectively favoured the better-endowed
regions and farmers. The majority of small and marginal farmers without
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adequate access to irrigation or institutional finance became marginalized by
the agricultural development that focused on a narrow range of irrigated
crops rather than on the dry-land crops grown by these farmers. This pattern
of agricultural development also led to falling groundwater tables, declining
soil fertility, and a greater probability of pest attacks, all of which in turn
gradually increased the long-term costs of agricultural production in the
region.

Given this scenario, it is not surprising that when trade reform led to a
sharp increase in the price of a crop such as cotton, which could be grown
under rainfed conditions, resource-poor farmers seized the opportunity.
However, cotton also requires much greater technical expertise, higher work-
ing capital, and a stronger marketing network than the traditional crops
these farmers had grown previously. Interestingly, as state support declined,
the network of private traders expanded at a fast pace to fulfil not only the
marketing needs of the new crops but also to provide much-needed working
capital and technical expertise. This expanded, and largely unregulated,
operation of private traders in multiple markets also provided them with the
opportunity to extract a greater surplus from the farmers through their inter-
linked contracts. Thus, while increased participation in external markets
exposed cotton growers to greater risks in terms of fluctuating prices and
fraudulent dealings by the private traders, the shrinking role of the state
reduced farmers’ ability to cope with these risks, both ex ante and ex post. The
result was greater vulnerability, particularly as reflected in the significantly
higher debt burden among cotton growers.

To conclude, this study lends support to the argument that trade reform
alone is not generally sufficient to reduce poverty, but this is not because the
poor are unresponsive to new market opportunities. On the contrary, glob-
alization may offer new opportunities for the poor in many developing
countries who have been left behind during the decades of capital intensive
development strategies. However, it needs to be recognized that integration
into the global economy also poses new challenges and risks. Thus there is a
need for complementary policies, such as those regarding the provision of
institutional credit, targeted safety nets, technical expertise, marketing sup-
port and infrastructure that ensure that the poor are able to take full advan-
tage of these opportunities. In countries such India and several other
developing countries, where trade reforms have been part of structural
adjustment programmes, state support has been cut back when and where it
is needed the most. Thus it is not surprising that the impact of these reforms
on poverty has been minimal.
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Notes

1 See, for example, Chen and Ravallion (2000), Dollar and Kraay (2001), Bhagwati
and Srinivasan (2002), and Winters et al. (2004).

2 Shorrocks (2002: xv) points out that marginalization means that the participation
of the poor low-income countries ‘in the increased trade that globalization brings
is limited, and in many instances is declining in real terms. Their access to private
international financial markets is practically non-existent, and their share of real
inward investment is in many cases declining’. It should be noted that marginal-
ization connotes a generalized tendency towards systematic and progressive fall
in relative shares over the long run, and not just short-term variability.

3 See, for example, Harrison (2006) for a comprehensive survey of the evidence.
4 Under the leadership of reform-minded Chief Minister Naidu, Andhra Pradesh

was widely hailed as ‘the state that would reform India’ (The Economist, 2000: 38).
5 Landes and Gulati (2003) point out that ‘the budgetary outlays on the major

input subsidies for inputs, have not been subject to discipline under the URAA.
The subsidy outlays are below the de minimis levels permitted in the URAA and,
at any rate, each of the major subsidies has been notified as a subsidy for low
income and resource poor farmers and, hence, not subjected to discipline’.

6 For example, the Narasimhan Committee report in 1993 recommended that
banks should focus on profitability and adopt prudential norms. This implied
more stringent provisioning for non-performing loans than was the case earlier
(Mahajan 2004).

7 These size categories are defined as follows: (i) marginal if land owned is less than
1ha; (ii) small if land owned is greater than 1ha but less than 2ha; (iii) medium if
land owned is greater than 2ha but less than 5ha; and (iv) large if land owned is
greater than 5ha.

8 These statistics are based on NSSO surveys.
9 Telangana consists of the districts of Adilabad, Karimnagar, Nizamabad, Medak, Ranga

Reddy, Hyderabad, Mahbubnagar, Nalgonda, Warangal and Khammam.
10 For example, in a survey of several empirical studies from across India, Gulati and

Kelley (1999) report price elasticity of the supply of cotton as ranging from 0.2 to
0.7, with a mean value of about 0.4. In contrast to this, the price elasticity of rice
has been found to be somewhat lower, ranging from 0.16 to 0.47 (Gulati and
Kelley 1999). As expected, supply elasticity for rice is highly significant with
respect to the availability of irrigation.

11 An important exception is the state of Maharashtra, where there is state monop-
oly procurement. Cotton cultivators in this state are prohibited from selling
seed cotton to any buyer other than Maharashtra State Co-operative Marketing
Federation.

12 Cited in GoAP (2005).
13 The RFAS (2003) survey, cited earlier, reports that more than 82 per cent of house-

holds surveyed did not have any insurance, and almost none of the poorest
households had insurance (Basu and Srivastava 2005).

14 Rural Financial Access Survey (RFAS 2003) conducted by the World Bank and the
National Council of Applied Economic Research, New Delhi.
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15 In the context of a Nash bargaining framework, Bell (1988) shows that the farmer
may be worse-off with an interlinked set of transactions than with a separate set
of bilateral bargains.

16 See, for example, Ghosh (2004) and the series of articles by Sainath on AP suicides
in The Hindu. Available at www.hindu.com.

17 See, for example, Gangopadhyay and Sengupta (1987).
18 I am grateful to a referee for suggesting this.
19 Details on the sampling framework and the methodology can be found in NSSO

(2005a, 2005b).
20 Complete information on the value of different assets currently owned by farm

households was not collected in this survey, hence we could not use debt-to-asset
ratios.

21 We used the treatreg procedure in the statistical software package STATA to
estimate the model.

22 The data on these infrastructure variables is taken from http://www.apdes.ap.
gov.in/AP%20admin%20Setup.htm.

23 Land ownership categories were defined in Note 7. The low probability of grow-
ing cotton among farmers with marginal holdings may be because of the high
working capital requirement for cotton.
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Indian Small-Scale Fisheries
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Introduction

Globalization has affected the livelihoods of fishing communities in South
Asia in several ways since the late 1950s. In this chapter we study one facet
of these developments – the adoption of beach-landing fibre-reinforced plas-
tic (FRP) boats by fishing households in Tamil Nadu, India. The diffusion of
this new technology, which replaces traditional wooden boats, is as much a
product of ongoing globalizing trends as it is a response to distortions caused
by previous waves of innovation triggered by globalization.

We shed light on this process by studying both the determinants of tech-
nology adoption as well as the resulting income and inequality dynamics
over the process of technology diffusion within a fishing village. The data,
collected by the authors in 2002 and 2004, cover sixty-five boat-owning
households in a fishing village where the first fibre boats appeared in 2001.
We found, first, that poorer households adopted the new boats later, while
the ability to operate the new technology does not predict significantly the
timing of adoption. Thus inequality and lack of wealth is responsible for a
socially inefficient sequence of individual adoptions, whereby the richest
and not the most able fishermen adopt first. Qualitative interviews with
respondents suggest that lack of wealth delays technology adoption, mainly
through credit constraints and, to a lesser extent, higher risk aversion among
poorer households.

Second, we find that inequality during the process of technology diffusion
follows Kuznets’ well-known inverted U (1955). Initially, the technological
innovation widens the gap between rich and poor, but after the entire com-
munity has completed the technological shift, inequality drops to a lower
level than before, which implies that, in the long run, the innovation stud-
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ied here benefits the poor more than proportionally. This pattern is also pre-
dicted by models of occupational choice such as Lloyd-Ellis and Bernhardt
(2000) or its empirical estimation using data from the Thai economy from
1976 to 1997 by Giné and Townsend (2004). We conduct simulations to
investigate how different counterfactual distributions of initial wealth across
the sample affect adoption timings. Here we find that a redistributive policy
favouring the poor results in accelerated economic growth and a shorter
duration of sharpened inequality, albeit the quantitative impact of such a
policy is small. When we simulate the adoption process for a sample of only
rich households, in contrast, the process of adoption is completed ten times
as fast as was observed in the actual data, implying that rich communities
can enjoy the benefits of technological innovation, and thus grow consider-
ably faster than poor ones. These findings provide a micro illustration of
Nissanke and Thorbecke’s (2006) point that the relationship between global-
ization and poverty is complex and may be non-linear. More generally, this
chapter highlights two aspects of this complex relationship (see Nissanke
and Thorbecke 2006). First, the reverse causality from poverty to globaliza-
tion – that is, how poverty levels of fishermen determine the rate of adop-
tion of FRP boats (globalization). Second, the distinction beween the
short-run adverse impact and the long-run positive impact of globalization
on poverty and inequality.

Among existing studies of technology adoption in low-income environ-
ments, the context studied here is of particular interest because we focus on
a capital-intensive technology. In contrast, the bulk of the existing literature
has focused on divisible, comparatively inexpensive technologies, such as
high-yield variety seeds, the switch from food to cash crops, or the use of
chemical fertilizers. As a consequence, the role of wealth and initial inequal-
ity among a group of entrepreneurs during the adoption process, as well as
the resulting income and inequality dynamics, have received little attention.

The rest of this chapter is organized as follows. In the next section we pro-
vide some background on globalization and India’s fishing sector. The third
section introduces the context of this study and the data. The fourth section
reviews relevant existing literature on technology adoption. The fifth section
sketches a theoretical framework that illustrates how wealth affects the tim-
ing of technology adoption. The sixth section develops the empirical
methodology and presents results, and in the seventh section we simulate
the adoption process for alternative distributions of initial wealth. The final
section evaluates the findings and draws conclusions.

Globalization and South India’s fishing sector

To put the present study into the more general perspective of globalization
and its impact on the poor, this section sketches important developments in
South India’s fisheries since the 1960s, with particular reference to the
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consequences of international development assistance and technology
diffusion.

Until the 1950s, the prevailing vessel on the coasts of southern Kerala and
Tamil Nadu was the kattumaram, a boat manufactured by hand, by tying
together a few logs of wood shaped by traditional carpenters. Kattumaram
literally means tied-log raft (maram is Tamil for log, while kattu means tied).
The timber used for kattumarams is albizia, a light weight, fast-growing trop-
ical tree found in forests throughout south India. Traditionally, kattumarams
were equipped with a sail for propulsion.

South India’s fisheries were hit by globalization as early as the late 1950s,
when European donors implemented large comprehensive development
projects. The case of the Indo-Norwegian project is particularly well docu-
mented (see, for example, Sandven 1959), which called for the mechaniza-
tion of fishing boats, provision of repair facilities, introduction of new types
of fishing gear, improvement of processing methods, building of ice plants,
and supply of insulated vans and motor craft for transporting fresh fish. The
most successful vessel introduced under the programme was a fully mecha-
nized 32ft trawler with a powerful 84–90hp inboard engine. A new trawler
cost around Rs.125,000 at 1978 prices (equal to about Rs.600,000 in 2004)
and had a crew of fifteen to twenty members. The high cost of the gear and
limited access to credit explains why the majority of trawler owners were
businessmen and traders rather than original fishermen. Owners used to hire
a captain and a crew to operate the vessel and provided incentives by enti-
tling each of them to a share of the fish sales.

This and subsequent development projects led to a considerable change in
the structure of asset ownership and labour relations in fishing communi-
ties. While family-sized, small-scale enterprises were previously the domi-
nant mode, productive assets were now concentrated in the hands of a few
businessmen and traders. Moreover, economies of scale made much of the
labour previously employed in the fishing sector redundant, and many fish-
ermen became wage labourers on trawlers as the traditional boats were not
able to compete with the new technology. In consequence, while aggregate
production soared, asset and income inequality also increased (Platteau
1984; Kurien 1994).

The introduction of mechanized vessels, moreover, has depleted the
resource base on which small-scale as well as large-scale fishing was
reliant, by harvesting shrimp in waters close to the coastline in large
quantities. In this connection, it is estimated that Tamil Nadu currently
has as many as twice the number of trawlers that could be sustained by
the resource base in the long run (Vivekanandan 2002). Since the mid-
1980s, these developments have increasingly threatened the livelihoods
of small-scale fishermen along the coasts of south India. It should be
noted that many places on the coast are not equipped with the harbour
facilities required by a trawler.
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The depletion of the resource base in waters adjacent to the shore,
moreover, increased the pressure on small-scale fishermen to venture into
deeper waters. These developments, in turn, created a rising demand for
engine propulsion in the form of an outboard motor (OBM), which
increases the radius of operations of a kattumaram considerably. At this
point, globalization enters the picture once more, with India’s federal gov-
ernment easing the previously heavily protective import policies, which
led to a drop in cost of imported, internationally leading brands, such as
Yamaha, Suzuki and Evinrude. It thus comes as no surprise that, since the
mid-1980s, small OBMs of 8–9hp have spread rapidly throughout South
India’s coasts.1 It became a common practice to mount such an engine on
a kattumaram, which was previously only propelled by a sail and man-
power (Kurien 1994).

Finally, in the mid-1990s, fibre-reinforced plastic (FRP) boats appeared.
Several factors contributed simultaneously to this development. First, the
technological hybrid of kattumaram and OBM proved to be problematic, as
the vibrations of the engine strained and damaged the body of the vessel
(Kurien 1995). Second, the material used for FRP production became cheaper
relative to the timber used for kattumaram manufacture. On the one hand,
through trade liberalization, fibre materials (which had been in use in the
Western hemisphere in aerospace, automotive and marine industries since
the 1950s) became less costly; and on the other, albizia became increasingly
scarce and expensive because of successive deforestation and other demands.
Finally, blueprints for appropriate shapes of FRP boats (capable of negotiating
high surf and making a beach landing) became available. In 1995, a boatyard
near Pondicherry began to manufacture a boat, the so-called Maruthi boat,
resembling a vessel previously developed in Sri Lanka for similar coastal con-
ditions to those encountered in southern Tamil Nadu (Kurien 1995).
Moreover, supported by federal funds, the Tamil Nadu state government dur-
ing the 1990s, sponsored the research and development of a new model par-
ticularly suited to the maritime conditions of India’s south-eastern coasts.
This went into production in 2000 (Pietersz 1993; The Hindu 2001). Both of
these boat types are around 18ft long and are operated by a crew of three to
four fishermen.

The combination of FRP boat and OBM facilitates a considerably wider
radius of operation than the kattumaram, as well as greater carrying
capacity and more convenience (The Hindu 2001). It is also worth noting
that the emergence of the beach-landing FRP has left the labour-intensive
character and fragmented ownership of the productive assets of kat-
tumaram fisheries unchanged. In contrast to the great societal changes
triggered by the earlier development programmes, FRPs thus appear to
have the potential to improve individual livelihoods without turning the
distribution of productive assets and the structure of labour markets
upside down.
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The study village

The village we studied is located in the southern part of the coast of the Gulf
of Bengal, close to the pilgrim centre of Tiruchendur. With a population of
1,500, there were 75 boats operated by 67 households in late 2003. About
250 men worked on these boats, either as owner/captain, family crew or
wage labourer. The village has neither a harbour nor a jetty, a fact that
restricts operations to beach-landing boats. Vessels operating all year round
have a crew of two to four men and are operated by local households. All
these households belong to the exclusively Catholic boat-owning commu-
nity of the village, which used to belong to a specific caste before converting
collectively to Catholicism about 400 years ago.

On a typical day, boats leave the shore around 1 am and land at the vil-
lage’s market-place on the beach between 7 am and 11 am. There, local fish
auctioneers market the catches to a group of buyers, comprising local traders
as well as agents of fish-processing companies operating nationwide.

In our study village, the first FRPs were adopted in January 2001. By
January 2004, 48 households were operating at least one FRP. The vast
majority of FRPs are of the Maruthi type, 18ft long by 7ft wide, with two
boats being slightly longer, measuring 21ft � 7ft. According to villagers,
FRPs started to spread in 2001, but not earlier, as an FRP dealership opened
in nearby Tiruchendur around that time, making such boats readily avail-
able. The cost of a vessel was around Rs.70,000. All the adopting house-
holds already owned a 7–9hp OBM, which sell at Rs.50,000–70,000. In
comparison, a new kattumaram cost around Rs.20,000 at the time of our
2004 interviews.

According to the fishermen and our data, with the same number of crew,
an FRP’s landings are about 50 per cent bigger than those of a kattumaram.
Given the yields of fibre-boat fishing, every owner of a kattumaram in the
village we interviewed assured us that he wanted to switch to a fibre boat as
soon as possible. Fishermen pointed out repeatedly, however, that fishing on
an FRP requires a different set of skills from those needed to operate a kat-
tumaram. For that reason it is common practice among the buyers of fibre
boats in the village to hire migrant labourer-fishermen from Kerala as crew
members, who are experienced with this technology.

Vessel financing and the marketing of fish catches are interlinked for
almost all of the boat-owning households we interviewed. Although the
focus of the present study is on the adoption of FRPs, it is instructive to start
out with the credit-cum-marketing contract common for kattumarams. For
the purchase of a craft, the auctioneer gives a loan of about Rs.15,000 to
Rs.25,000. In return, the boat owner sells all daily catches through that auc-
tioneer, who keeps 5 per cent of the value of the sales. The boat owner does
not repay the principal. As a consequence, the commission comprises a
compensation for the marketing services as well as an implicit interest
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payment on the amount owed. When a boat owner switches auctioneers, the
new auctioneer settles the debt with the previous one. This switching of auc-
tioneers does occur occasionally. The superiority of this interlinked share
arrangement over separate debt and marketing contracts is probably a result
of, first, the limited liability of the fisherman and, second, the costless
monitoring of the fisherman’s day-to-day progress by the auctioneer. It is
interesting to note that this credit-cum-marketing arrangement is identical
to the one reported by Platteau (1984) in fishing villages in Kerala twenty
years earlier.

The contract for FRP financing is similar, albeit not identical. The auctioneer
advances funds for the purchase of the vessel. However, in addition to a com-
mission of 7 per cent, the auctioneer keeps another 10 per cent of daily sales,
which he deducts from the principal owed by the boatowner. Unlike a kat-
tumaram owner, whose level of debt remains constant, an FRP owner asks his
auctioneer for additional funds from time to time. When such additional funds
are granted, they bear no interest and are added to the fisherman’s outstanding
balance. The emergence of this feature of debt reduction and repeated renego-
tiation can be explained as follows. First, fibre-boat fishing consumes more
working capital, such as nets. To cover these costs, the owner of an FRP has to
incur expenses between Rs.5,000 and Rs.20,000 from time to time. Second,
since the FRP is a new technology, each individual’s ability to operate it is not
known precisely at the start. Since the auctioneer’s cash-flow depends directly
on the fisherman’s day-to-day success, however, the debt reduction component
allows the auctioneer to drive down the debt level of an ex post unsuccessful
fisherman to a level at which the auctioneer’s opportunity cost of capital does
not exceed his commission income.2 Many fishermen interviewed stated that
the funds extended by the auctioneer initially do not cover the entire cost of
the technology switch. It was also stated that bank, and even money-lender,
credit is generally unavailable for this purpose, as these lending sources do not
accept a boat as collateral. Savings were therefore mentioned as the second
most important source of funds to cover the cost of a fibre boat.

We shall discuss briefly the structure of labour contracts. On kattumarams,
in Platteau’s (1984) as well as our study village, typically at least two mem-
bers (two brothers or father and son) of the family that owns the vessel sail
on the boat, while the rest of the crew consists of labourer-fishermen. To
ensure the daily availability of non-family labour, boat owners often tie
labourers by advancing interest-free credit. On FRP boats, the common
remuneration scheme for labourers is based on shares. Specifically, from the
money that the boat owner receives from the auctioneer (that is, net of com-
mission and debt reduction), the expenses for fuel (around Rs.200 a day on
average) are deducted. The remainder is divided equally. One half goes to the
boat owner and the other half is divided equally among all crew members
who have sailed on the boat that day. If the boat owner himself sails, he also
enjoys one of those shares.
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Our data, collected between 2002 and 2004, cover all 65 households that
owned and sailed on either a kattumaram or an FRP by the end of 2003.3 We
collected information on the type of vessel operated and the time of adop-
tion of an FRP if applicable. From auctioneers, we obtained data on monthly
fish sales by household since 2000, and we conducted a household survey on
household demographics and asset possession. Household-level data on fish
sales with a kattumaram were the most difficult to collect, as auctioneers did
not always have records on file dating back several years. For 26 of the 65
households, however, we were able to collect those data, and thus have a com-
plete picture of sales before and after (if applicable) adoption, as well as house-
hold characteristics. This set of households will be referred to as the core
sample. Descriptive statistics for these households are set out in Table 9.1.

Existing literature on technology adoption 
in low-income countries’ primary sectors

Much of the literature that studies technology adoption in developing coun-
tries concludes that its pace has been rather slow. Feder et al. (1985), in their
excellent review of the early literature, point to factors such as credit
constraints, aversion to risk and limited access to information, to explain
why adoption has not been faster. Most of the work they survey uses static

Table 9.1 Descriptive statistics for the core sample

Mean Std dev. Minimum Maximum

Sample size 26
Value of house (in Rs.000s) 75.38 97.74 20.00 500.00
Number of family members
with other income source 2.00 1.01 1.00 5.00

Average monthly fish sales 
before adoption (Rs.) 22052.45 15860.84 5497.34 76017.63

Change in monthly
sales from adoption (Rs.)a 8419.69 10550.01 �8750.07 48339.28

Household size 6.42 3.03 3.00 17.00
Literacy of household headb 0.38 0.49 0 1.00
Age of household head 38.46 12.12 21.00 65.00
Years as boat owner 10.57 5.06 3.00 20.00
Adopted FRP before 
January 2004 0.88 0.31 0 1

Adoption montha Jan. 2002 8.88 Jan. 2001 Mar. 2003

Notes: 
a for those households that had adopted before the interview, which took place in the 62nd
month.
b equals one if head reports that s/he can read or write; zero otherwise.
FRP � fibre-reinforced plastic boat.
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models to explain adoption, while the dynamic properties of adoption are
left to heuristic or comparative-static arguments at best. In particular, the
role of savings, which may be crucial in contexts where credit or insurance
markets are imperfect, especially if the technology is indivisible, does not
receive much attention.

The literature distinguishes between divisible technologies – such as high-
yield varieties (HYV) or new variable inputs; and indivisible technologies –
such as tractors or the one we study here, FRP boats. If the technology is
divisible, one can study the intensity of adoption of a given farmer as well as
the aggregate intensity in a region. When the technology is indivisible, the
decision at the individual level is necessarily a dichotomous variable and
only the aggregate intensity is still continuous. In the case of technologies
that are not capital-intensive, such as the adoption of high-yield variety
(HYV) seeds, lack of credit is not seen as a major constraint. Instead, most of
the more recent literature is concerned with the interaction between learn-
ing about a new technology and its diffusion. The first of these contributions
is by Feder and O’Mara (1982), who show that aggregate adoption at each
point in time can follow a sigmoid curve. They consider a scale-neutral risky
innovation, with risk-neutral farmers holding prior beliefs about the mean
yield of the new technology.

Besley and Case (1994) proceed in a similar fashion in their study of the
diffusion of a new cotton variety in one of the South Indian ICRISAT vil-
lages. In their model, planting the new variety not only affects current prof-
its but also generates public information on the profitability of the new
versus the old varieties. Therefore, there is individual as well as social learn-
ing from planting the new crop. They find that adoption occurs with a delay
because farmers initially underestimate the technology’s profitability, and
because they fail to learn from the positive informational externality created
by other farmers when planting the new crop. Among other findings, they
conclude that wealthier farmers tend to innovate first, because the informa-
tional externality is greatest for them. Poor farmers adopt later, as they ben-
efit from the positive informational externality generated by rich farmers.

Foster and Rosenzweig (1995) take for granted that HYV of wheat and rice
that became available during the Indian green revolution in the mid-1960s
yield higher profits than traditional varieties. In their model, however, the
profitability of HYVs is dictated by a target input model, whose optimal level
has to be learnt. The issue is, again, individual versus social learning, in that
each ‘trial’ with the a new variety generates additional information on the
optimal level, and this information is conveyed not only to the farmer, but
also to the entire village (at least to some extent). In contrast to Besley and
Case (1994), however, planting the new crop comes at the cost of choosing
an input level that is far from optimal, especially in earlier periods, when
there is little knowledge about the optimal level. Farmers find themselves
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playing a dynamic, public-good game, where each farmer has an incentive to
wait because information is generated costlessly by another farmer
experimenting with the new crop. As a consequence, those farmers who
expect the greatest benefits from experimentation adopt first. As in Besley
and Case (1994), it is the relatively wealthy farmers those who adopt first,
because by operating on a larger scale, they have the most to gain from
learning about a new technology.

Bandiera and Rasul (2006) test for non-monotonicity of information
spillovers among Mozambican farmers to whom a new sunflower variety was
made available in 2000. They find an inverted U-shaped relationship
between the amount of available information to a farmer and the probabil-
ity that s/he adopts, suggesting that social effects on the individual adoption
decision are positive when there are few adopters in the individual’s infor-
mation network, and negative when there are many. Differences in asset
wealth are not found to have an impact on the adoption decision, which is
not surprising, given that the NGO that provided the new variety covered all
switching costs.

Munshi’s (2004) study of the adoption of rice and wheat high-yield vari-
eties during the Indian green revolution focuses on the effect of the sensitiv-
ity of farm-specific growing conditions on the extent of social learning. He
finds that for rice HYVs – which are more sensitive to unobserved farm char-
acteristics than wheat HYVs – individual adoption decisions are less respon-
sive to the experience of neighbours. His analysis, however, does not take
into account the effect of farmers’ wealth on their adoption decisions.

To summarize, all these papers conclude that there is either a positive or
no relationship between individual wealth and the decision to adopt a new
technology. Wealth, however, is typically correlated with, or even indistin-
guishable from, other important individual characteristics, such as farm size,
education, access to credit, availability of other inputs, and access to infor-
mation. Thus, a positive relationship between wealth and early adoption can
be a result of alternative factors, which are not disentangled by the existing
empirical analysis. Policy recommendations, however, may well depend on
the nature of the channel through which wealth affects adoption. In the
papers focusing on learning, for example, it is generally argued that poor
farmers adopt later because their valuation for information generated by ini-
tial ‘trials’ with the new technology is lower. Thus, an information campaign
about the benefits would result in increased adoption. In general, however,
it is not clarified whether alternative channels might also play a role. Other
potential candidates are differential risk aversion (see Binswanger et al.
1980), access to capital, or availability of labour. For example, if the techno-
logical innovation is labour-intensive and wealthier households have better
access to the labour market, a wealthier household may adopt earlier just
because of labour market conditions. In the present study, we therefore make
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an attempt to identify thoroughly the channel through which wealth affects
adoption decisions.

Individual wealth and technology adoption

Theory

In this section we sketch a simple model of the propensity to adopt a new,
costly technology, and the role of initial wealth in this process. Given the
discussion above, we assume that agents only have access to a savings tech-
nology to accumulate assets. Agents can produce with a traditional technol-
ogy (kattumaram) that yields yc or invest in a more profitable technology
(fibre-boat) which yields yF in expectation. The fibre-boat can be purchased
at cost K. Since there is no possibility of borrowing, the investment of K must
come from individuals’ own resources. In line with the discussion in the
third section above, we may think of K as the cost of the boat net of the loan
from the auctioneer, and of yt as income net of debt repayment and com-
mission. Agents accumulate assets in the following manner:

where r is the interest rate on savings, at is the level of assets or liquid wealth
in period t, and ct denotes consumption in period t. We assume that agents
start in the first period with an endowment of assets a0.

To keep things simple, we assume that agents are risk neutral, live infinite

periods and discount the future at rate . In each period, a household 

decides whether to purchase the fibre-boat and how much to save for the fol-
lowing period. More formally, a household’s task is to choose the vector of
next period’s assets {at+1} and the adoption date t* to

where denotes the indicator function.
The programme that solves this problem depends on the relative prof-

itability of new versus old technology. In particular, if

yF � yC � rK (9.1)

�{.}

s.t. at�1 � yt � ct � (1 � r)at � �{t � t*} K, at�1�  0, a0 given

max
{at�1},t *

  �
�

t�0
� 1

1 � r�
t

ct

1
1 � r

at�1 � yt � ct � (1 � r)at
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ct � 0 for all tyt = �yC, t � t*
yF, t � t*
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the optimal programme involves saving all income until at � K and switch-
ing to the new technology in that same time period, which gives

where 

When yF � yC � rK, on the other hand, the optimal programme involves
dissaving instantly, c0 � yC � a0, and consuming all income generated with
the old technology concurrently, ct � yt for all t � 0.

By differentiating the optimal adoption time t* with respect to the differ-
ent parameters of interest, it is easy to see that the higher the initial level of
assets a0, the higher the income from the kattumaram yC, and the higher the
interest rate r, the earlier the adoption time t*. In this simple setup, t* does
not depend on yF other than through Equation (9.1). When utility is con-
cave, however, it can be shown that t* is, moreover, decreasing in yF. Finally,
if several fishermen pool their savings (for example through a ROSCA),
adoption can occur earlier, on average. It continues to hold, nevertheless,
that a group of wealthier individuals can achieve an earlier adoption time,
on average.

Estimation

In this section, we seek to identify empirically the determinants of the tim-
ing of technology adoption. As developed in the previous section, a risk-
neutral fisherman seeks to adopt the new technology as quickly as possible
when he expects the technology switch to increase his income. An impor-
tant explanatory variable for the adoption decision is therefore the expected
change in income resulting from the technology shift. If expectations are
unbiased, the ex post change in observed income for fisherman i can be inter-
preted as the (most likely noisy) realization of i’s expectations. We therefore
first estimate the income change of each fisherman who adopted a fibre-boat
before the interview date, and use these results in the subsequent analysis of
the timing of adoption.

Estimating the income change from adoption

The goal of this section is to provide estimates of the average income that a
fishing household earns with the old and new technology. With the share
system that exists in the village for the compensation of labourers and the
capital obtained from an auctioneer, household income is roughly propor-
tional to monthly fish sales generated by that household. Since both catch
quantities as well as daily fish prices are subject to substantial fluctuations,

ct � 0 	t 
 t*, ct � yF, 	t � t*.

t* �

ln � rK � yC

ra0 � yC
�

ln (1 � r)
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however, the following analysis aims at netting out the individual-specific
component in how successfully each technology is operated by a given
household. Moreover, we have to allow for the possibility of both individual
and social learning when the new technology is used.

Learning by doing implies that individual catches trend upwards after
adoption, as the individual concerned learns how to use the new technology
more efficiently over time. Social learning (or learning from others), on the
other hand, implies that an individual can use the expertise other individu-
als have acquired with the new technology to become more efficient him-
self. Quite generally, the latter implies that the ‘learning curve’ of an
individual (his success as a function of time since adoption) depends on the
amount of information available at the time he adopts. More specifically, the
learning curve of a late adopter is flatter, because there is relatively more
information available at the time of adoption.

With monthly sales data from 43 fishermen who switched to a fibre-boat
before the date of our survey, a test for individual as well as social learning is
thus facilitated by the regression specification:

(9.2)

where ysit denotes monthly sales (in rupees) of fisherman i in month t who
currently operates technology s, where s � C for kattumaram and s � F for a
fibre-boat. Also consistent with the notation in the previous section, t*i
denotes the time of adoption by individual i, and �i denotes time since adop-
tion, so that . �si is an individual-specific, technology-dependent
fixed effect, while �t is a month-specific dummy that picks up aggregate fish-
ing conditions and shocks. Finally, usit is an i.i.d. error term with E [usit] � 0.

This parametrization assumes that shocks affect sales generated through
old and new technology identically in a proportional sense. This is strictly
true as far as price fluctuations (per kg of fish) are concerned, as the price
indices faced by kattumaram and fibre-boat fishermen are the same.
Whether it is also an appropriate assumption for weather shocks remains an
open question. It is to be expected, however, that at least the sign of the
shock works in the same way for both technologies.

While the specification in Equation (9.2) does not allow for learning by
fishermen who are operating the old technology that has been used over
several decades, the term allows for learning-by-doing for fibre-
boat owners. In that case, �1 is larger and �2 smaller than zero if learning-by-
doing exhibits positive and decreasing marginal returns (Foster and
Rosenzweig 1995). The term captures the possibility of learn-
ing from others by allowing for a different shape of the learning curve for
later adopters. Here, time since adoption is interacted with a proxy for the
amount of information available at the time of adoption by individual i,

�1t*i �i � �2t*i �2
i

�1�i � �2�2
i

t � t*
i � �i

log(ysit) � �si � �t � �{t � t*
i }(�1�i � �2� 2

ii � �1t*
i �i � �2t*

i �2
i ) � usit
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namely the time between the first adoption in the village and the adoption
of individual i. With learning from others, the individual learning curve for
a later adopter is flatter, as he starts out with more information in hand
than any adopter before him (Foster and Rosenzweig 1995).

A test of the hypothesis of no learning-by-doing is thus:

Analogously, a test of the hypothesis of no social learning is implemented by
testing the composite hypothesis:

The results of the estimation of Equation (9.2) together with F-test statis-
tics for HS and HL are set out in Table 9.2. According to these results, the null
hypotheses of no social and no individual learning are rejected, at least at
the 10 per cent level. According to the point estimates of �1 and �2, the first
adopters in the village experience an increase in sales for roughly the first ten
months with the new technology.4 The estimate of �1, on the other hand,
implies that the individual learning curve starts out flat for a fisherman who
adopts a fibre-boat twelve months after the first adoption in the village (the
absolute value of equals roughly one-twelfth of ).�̂1�̂1

HS : �1 �  �2 � 0

HL: �1 � �2 � 0

Table 9.2 Estimation results for Equation 9.2

Parameter Standard T p
estimate error

�i 0.03852 0.01842 2.09 0.036
�0.00187 0.00109 �1.72 0.086
�0.00305 0.00131 �2.33 0.019

0.00001 0.00004 0.14 0.885

F p
Test of HL 2.48 0.0842
Test of HS 4.34 0.0132
R2 0.694
No. of obs. 1471

Notes: Coefficients for 60 monthly dummies and 30 individual-specific fixed
effects for kattumaram-operating fishermen as well as 42 individual-specific
fixed effects for fibre-boat-operating fishermen are not reproduced.

t*i �2
i

t*i �i

�2
i

We use the insights from the previous estimation for deriving a more
restrictive econometric specification, in which there is (positive) individual
learning before some cut-off date, and none of it afterwards. More
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specifically, we estimate:

(9.3)

where

Here, t0 denotes the month of the first adoption in the village, while � is a
cut-off month (counted from the time of the first adoption in the village),
after which no increase in individual sales occurs. The shape of the Di func-
tion can be explained simply: for fishermen who adopted no later than �

months after the first adoption in the village, Di equals a straight line with
slope one before date . From t0 �� onwards, it remains at the level
attained in that period.

Estimation of Equation (9.3) by OLS yields a point estimate of � � 5,
which implies that learning-by-doing occurs during roughly the first six
months of using the new technology.5 This is not surprising, given that, in
contrast to the duration of an agricultural cultivation cycle, fishing is a daily,
and thus a high-frequency, activity.6 The full estimation results for Equation
(9.3) are set out in Table 9.3. The estimate of � is positive and significantly
so, suggesting an initial 11 per cent monthly increase in sales for early
adopters. The results for the individual-specific fixed effects, �si, are depicted
graphically in Figure 9.1 for the 25 households for which we have sales data
for kattumaram as well as fibre-boat fishing. Each of the 25 data points has
abscissa equal to and ordinate . Notice that, for those fishermen who
adopted before t0 � 5, (5) has been added to . The diagram thus gives
the long-run expected gains from technology adoption, which will also be
used in the rest of this paper. The straight line depicts the 45� line. According
to these results, three fishermen suffered a loss in sales of more than 1 per
cent; two experienced virtually no change (less than 1 per cent change),
while 20 enjoyed increases in average sales of between 3.5 per cent and

�̂Fi�̂1Di

�̂Fi�̂Ci

t*
0 � �

log (ysit) � �si � �t � �1�{t � t*i } Di(�) � usit
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Table 9.3 Estimation results for Equation 9.3

Parameter Standard T p
estimate error

� 5
Di(5) 0.111 0.039 2.89 0.004
R2 0.692
No. of obs. 1471

Notes: Coefficients for 60 monthly dummies and 30 individual-
specific fixed effects for kattumaram-operating fishermen as well as
42 individual-specific fixed effects for fibre-boat-operating fisher-
men not reproduced.

Di(�) = � �i if t < t*0 + �

max (0, t*0 + � – t*i ) if t � t*0 + �
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158 per cent. The average change equalled 40.2 per cent, with a standard
deviation of 46.8 per cent.

Determinants of the timing of technology adoption

When a technology is divisible, such as the adoption of new seeds in agri-
culture, a farmer with several plots can choose how many of them on which
to try the new technology. In contrast, a fishing boat is by nature an indivis-
ible productive asset for a household. Moreover, switching technologies is
expensive, while with many technologies previously studied in agricultural
contexts, a farmer can reverse the technology switch in subsequent growing
cycles without incurring a cost from switching back. To summarize, in the
context of adoption of new crop varieties in agriculture, the adoption deci-
sion is typically both divisible and reversible, while in the fishing situation,
neither of these two properties holds.

Since adoption in the context of this study can be interpreted as a one-off
transition from one state (kattumaram fishing) to another state (fibre-boat
fishing) the timing of the individual adoption decision is modelled most
suitably using methods from the statistical analysis of survival data. For the
estimation, we adopt the common proportional hazard assumption.
According to it, the hazard 	 – that is, the probability that i adopts within the
next period given, that he has not yet adopted – can be factored into a base-
line hazard function, which is the same for all individuals in the population,
and a function of individual characteristics, xi. Specifically, it is assumed that

Figure 9.1 Individual average profitability with fibre-boat over individual average
profitability with kattumaram, for 25 households*

Note: * For which sales data are available for both kattumaram and fibre-boat fishing.
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where � is a vector of parameters. From this structure of individual hazard,
the likelihood of each observed adoption time can be derived as a function
of the adoption time and �. An expression for the likelihood can be
obtained regardless of whether or not adoption occurred before the date of
the interview. When the latter is true, the observation is treated as ‘cen-
sored’. Using Cox’s (1975) semi-parametric method of partial likelihood,
maximum likelihood estimates of � can be obtained numerically without
making any functional form assumptions about the shape of 	0(t).

An individual with characteristics xi has a hazard higher than the sample
average if he is more likely to adopt earlier than the average of the sample,
because he faces a higher probability of switching at any time t after date
zero, conditional on not having switched already before t. The sign of the
relationship between an explanatory variable, xik say, and the outcome vari-
able thus goes the opposite way from an OLS model in which adoption
time is regressed on xi: in the proportional hazard model, a positive value of
�k implies that an individual with a higher value of xik faces a higher proba-
bility of making the transition at any given point in time, and thus reduces
the expected value of his adoption time, t*i . In the OLS model, in contrast, a
positive value of �k implies that an individual with a higher value of xik

adopts later in expectation.
From the model of the previous section, one key explanatory variable of

interest is the income gain that an individual expects from the transition.
Recall that, in our simple model, an individual starts saving to finance the
new technology as quickly as possible only if the expected net gain from
adoption is positive. Unfortunately, the researcher does not observe individ-
ual expected net gain but only a measure of realized net gain, which can be
retrieved from and . We interpret realized net gain as a proxy for
expected net gain. More specifically, when individual expectations are unbi-
ased, realized net gain equals expected net gain plus a random error term
which has an expectation of zero. Define

as the proxy for expected net gain in absolute terms. When �yi is included as
a regressor in the vector xi, however, we potentially face the problem of a
contaminated regressor, for at least two reasons. First, the applicable
explanatory variable is an expected net gain while the variable used is a
noisy realization of it. We are thus facing a problem analogous to the one of
errors in variables in a linear regression model. The extent of the estimation
bias induced by this problem depends, of course, on how accurate are indi-
vidual expectations. If individuals can predict perfectly the actual income
change, the use of �yi as explanatory variable is valid. The wider realized

�yi � exp (�F) � exp (�C)

�̂Ci�̂Fi

t*
i

t*i ,xi

�i(t) � �0(t)(x
i�)
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gains are distributed around expected gains, the more severe the bias
introduced by using �yi.

Second, individual shocks may not be i.i.d. in each month, but may rather
be correlated. For example, if a fisherman falls unexpectedly sick for an
extended period of time right after purchasing a fibre-boat and this reduces
his ability to go fishing, �yi underestimates his expected gains.

For both of these reasons, we shall experiment with two specifications in
the empirical analysis: one where �yi is included in the xi vector without
modification; and one where, in the spirit of a two-stage least squares model,
�yi is first regressed on a vector of instruments and its predicted values, ,
say, are used as explanatory variable in the subsequent regression of the tim-
ing of adoption. Indirect evidence for the ‘noisiness’ of �yi is provided by the
fact that our estimates of �yi are negative for one-fifth of those households
for which both kattumaram and fibre-boat sales data are available. For these
households, individual rationality seems to be violated as they adopt, even
though they expect smaller profits from the new technology.

To illustrate how income change and adoption time are related empirically,
Figure 9.2 plots t*i over �yi. If �yi is an accurate measure of expected gains,
unconstrained economic efficiency dictates that all households that realize a
positive income change adopt immediately, while those with a negative �yi

never adopt. When funds available to the fishing village are limited, con-
strained economic efficiency dictates that households that realize a positive

�yˆ
i

Figure 9.2 Adoption date over realized absolute income change, for 25 households*

Note: * For which sales data is available for both kattumaram and fibre-boat fishing. Time of
adoption in number of months since first adoption in the village.
Source: Data come from 2004 round of boat owner survey collected by the authors, and the daily
sales records kept by the auctioneers.

20

30

T
im

e 
of

 a
do

pt
io

n

40

50

60

ydif

–10000 0 10000 20000 30000 40000 50000

9780230_201880_10_cha09.qxd  7-3-08  07:41 PM  Page 237



income change adopt in decreasing order of �yi. While there is some negative
correlation between t*i and �yi (the correlation coefficient equals �0.04), this
relationship is weak and statistically insignificant.

Another set of key explanatory variables refers to the capital market con-
ditions a household faces. Here, we consider two categories: income and
asset variables. Within the first, yCi � exp(�Ci), average sales generated with
the old technology, proxies a household’s income stream before adoption. If
the technology switch requires own funds that are not present when the new
technology becomes available, a household with higher yCi will be able to
accumulate the required own funds faster. A significant negative relationship
between yCi and t*i can thus be taken as evidence for a credit constraint faced
by an income-poor household. Another income variable that will be used is
the number of household members who earn an income.

The second variable – the value of the house at the time when the new
technology became available – is an important component of the assets a
household can collateralize to obtain credit. A significant negative relation-
ship between a0i and t*i can thus be taken as evidence for a credit constraint
faced by an asset-poor household. Other variables that will be included ini-
tially are household size as well as the household head’s literacy, age (both
linear and squared), and years as a boat owner as a measure of experience.

Table 9.4 gives the results of the estimation of the determinants of adoption
timing.7 Column 1 gives coefficient estimates together with asymptotic p-values
for the full set of regressors, including �yi not instrumented.8 At conventional
significance levels, only the value of the fisherman’s house is a significant deter-
minant of the timing of fibre-boat adoption. The positive sign of the coefficient
means that a wealthier (in terms of assets) household is more likely to adopt the
new technology earlier. Of the two variables that proxy for the income status of
the household, yCi is significant at the 12 per cent level, while the number of
family members who earn an income is insignificant. The same applies to
household size and age. A Wald chi-square test of the hypothesis that both age
coefficients are equal to zero fails to reject with a P-value of 0.58.

Column 2 gives coefficient estimates for a specification that uses predicted
values of �yi, , for the entire sample. As elaborated above, the concern
addressed with this methodology is that there are reasons to believe that �yi

is a noisy realization of the income change expected by an individual. The
problem, however, is to find good instruments for �yi that do not affect
the timing of adoption directly. The best one we could find in our data is the
number of crew members employed by the head of household who belong
to the extended family. It is, however, still a rather weak instrument. The
only two noticeable changes with this estimation procedure are, first, that yCi

is now substantially less significant; and, second, that our measure of expe-
rience, years as boat owner, becomes more significant. Finally, the Wald chi-
square test of the hypothesis that both age coefficients are equal to zero fails
to reject with a P-value of 0.92.

�yˆ
i
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Table 9.4 Determinants of the timing of adoption (dependent variable: month of
adoption)

(1) (2) (3) (4)

Value of house 0.00525 0.10697 0.00557 0.00528
(0.070) (0.064) (0.022) (0.026)

Family members with �0.17937 0.00521
income (0.777) (0.860)

Average income 0.0000429 0.06286 0.0000414 0.0000287
before adoption (0.122) (0.439) (0.057) (0.158)

Income change from 0.0000506 0.0000187 0.0000346 �0.0000074
adoption (0.151) (0.786) (0.161) (0.912)

Household size 0.03444 �0.0000289
(0.868) (0.760)

Literacy of household �0.86901 �0.72087 �0.73734 �0.79233
head (0.156) (0.246) (0.173) (0.138)

Age of household �0.22363 �0.02748
head (0.311) (0.919)

Age squared 0.00273 0.0004796
(0.298) (0.878)

Years as boat owner 0.10930 0.12437 0.11890 0.14000
(0.222) (0.149) (0.105) (0.065)

Log-likelihood �47.9 �48.9 �48.5 �49.3
Income change
instrumented No Yes* No Yes*

Number of obs. 26 26 26 26
No. of obs. censored 3 3 3 3

Notes:
Asymptotic p-value in parentheses.
* Instruments: age, age squared, years as boat owner, number of crew members who belong to the
extended family.

Guided by the findings of the specifications in Equations (9.1) and (9.2)
and with regard to the fact that the sample underlying this estimation is
small, we also estimate a more parsimonious version where the four least sig-
nificant explanatory variables are omitted. According to column 3 of
Table 9.4, both asset and income poverty significantly delay adoption.
Households with a greater realized income gain are likely to adopt earlier,
but this relationship is significant only at a level of 0.16. As before, greater
experience in kattumaram fishing induces earlier adoption.

Column 4, where the income change is instrumented, confirms these find-
ings. As in the full specification, instrumenting mainly affects the coefficient
on yCi, which ceases to be significant at conventional levels in this specifica-
tion. To summarize columns 1 to 4, we find compelling evidence that asset
poverty delays adoption, and mixed evidence that income poverty does so as
well. On the other hand, households that can expect a larger income change
from adoption are not more likely to adopt earlier.
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The role of wealth

We now discuss in some detail how asset wealth affects the timing of
adoption. We start by considering the arguments of Besley and Case
(1994) and Foster and Rosenzweig (1995), that asset wealth accelerates
adoption because land-rich households enjoy higher intertemporal bene-
fits from experimentation because of their larger scale of operation. In
our sample, in contrast, each household operates exactly one boat before
and after the switching of technologies, so we can safely discard the scale
argument.

Another channel we can confidently rule out is that wealthy households
adopt earlier because of better access to the labour market. In the situation
studied here, the same amount of labour is employed to operate both old
and new technology. Each household in our sample that adopts the new
technology has previously operated the old technology and thus has already
secured the amount of labour needed for the new technology.

What about better access of wealthier households to the new technology?
Each household in the sample obtained its FRP from the nearby branch of a
domestic FRP manufacturer, less than 4 kilometers away from the village and
therefore no transaction costs for transportation are incurred in the pur-
chase. Moreover, according to villagers, there has never been a supply con-
straint ever since the new technology became available in 2000. It can thus
be ruled that wealth works through overcoming a supply constraint or hav-
ing enhanced access to the new technology.

We next examine the relationship between initial wealth and risk-
bearing attitudes. It is commonly believed that preferences for risk-bearing
crucially depend on a household’s wealth. In particular, under the plausi-
ble assumption of decreasing absolute risk aversion (DARA), households
above a certain wealth level choose to incur a given lottery with a positive
expected payoff, while households with wealth below that level choose to
stay away from it, although they would accumulate assets to later choose
the lottery.

Apparently, adoption of an FRP entails two forms of risk. First, the amount
of fish catches fluctuates from day to day depending on weather and mar-
itime conditions as well as individual luck. The question, however, is
whether these fluctuations are more severe with an FRP than with a kat-
tumaram. To obtain an answer, we run the regression:

separately for s � C and s � F. The resulting root mean squared errors are
0.66 and 0.50, respectively. Thus, controlling for scale by considering the
natural logarithm of sales, operating an FRP entails a smaller month-to-
month risk than for a kattumaram. While it may be argued that daily

log(ysit) � �si � �t � usit
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catches may exhibit different volatility patterns across technologies than
monthly ones, it is not likely that those are particularly relevant, as
informal insurance arrangements seem to be prevalent in these villages. In
this connection, boat owners report that they can easily obtain a short-
term consumption loan from their auctioneer to compensate for a series of
bad catches.

Second, as pointed out in the previous subsection, a kattumaram-operating
boat owner may face uncertainty about the level of average gains (net of
day-to-day fluctuations) from the technology shift. This, together with the
DARA assumption, can explain later adoption by poorer but ex post equally
successful households. This explanation competes with the remaining one
of credit constraints. Since our quantitative data cannot provide a definite
answer in favour of either one of the two, we shall use additional, percep-
tional data to get a sense of the relative importance of each of the two com-
peting hypotheses. Our survey asked each boat owner the following
question: ‘Why did you wait (are you waiting) to switch to a FRP boat? Give
the most important reason.’ By far, the two most frequent answers were,
first, ‘It requires a lot of capital’, and second, ‘I was uncertain about the
benefits’. Table 9.5 gives some statistics relating to the characteristics of the
respondents by their answer to this question. The pattern we find is as fol-
lows. First, the capital requirement is mentioned roughly 50 per cent more
often than benefit uncertainty. Second, wealth among those who cite ben-
efit uncertainty as the main reason is on average more than 25 per cent
higher than among those who mention the capital requirement first. This
suggests that the capital constraint is more severe for poorer entrepreneurs,
in fact to such an extent that it dominates the concern about benefit uncer-
tainty, even though that latter concern is also of greater importance to
poorer decision-makers when DARA is postulated. While the difference in
asset wealth across answers is on the order of 30 per cent, this difference is
not statistically significant. In the light of that, we do not have statistically
significant, albeit economically important, evidence for the assertion that
a lack of wealth affects the timing of adoption, mainly through limited
access to capital.

Table 9.5 Wealth status by self-reported reason for delay of adoption, core sample

Answer N Mean Std. dev. Minimum Maximum

Capital
requirement 13 69.2 63.7 0 250

Benefit
uncertainty 9 95.5 152.7 20 500

Other 4
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Simulation

The findings of the estimation suggest that asset poverty delays technology
adoption. To be more precise, between two households that expect the same
increase in average income from adoption, the wealthier one is more likely
to adopt first. In this section, we address the policy-relevant question of how
alternative distributions of wealth, as measured by house value, change the
pattern of technology diffusion. We focus on the relationship between
wealth distribution, which will be affected by the different economic poli-
cies considered, and the outcome variables of mean income (within the sam-
ple) and income inequality.

To conduct simulations, we first need to specify a baseline hazard func-
tion, 	0(t). We make the assumption of a constant baseline hazard:

	0(t) � 	

given the small sample we have. Moreover, we consider a situation in which
each household adopts exactly at the expected value of its adoption time:

which is, of course, a function of . With a constant baseline hazard, we
obtain:

Finally, the parameter 	 is calibrated as follows. In our sample, three house-
holds have not adopted before the interview date. We thus choose 	 such
that the date of the last adoption recorded before the date of the interview
matches the fourth-to-last adoption date in the data simulated with the
actual values of xi.

Figure 9.3 plots actual and simulated mean income. Notice that actual
mean income uses all ysi for fixed t; that is, yFi (yCi) enters the average when
household i has (not) adopted before date t. More formally, actual mean
income is computed as

The formula for predicted mean income is given by the same expression,
except that t*i is replaced by . The predicted data is generated from the speci-
fication of Column 3 in Table 9.4. Without reproducing the results separately,
we note that the shape of the predicted graph remains qualitatively unchanged
when the instrumented version, Column 4 in Table 9.4, is used instead.

t̂ *
i

1
n �

n

i�1
(�{t
t*i }yCi � �{t �t*i }yFi)

t̂ *
i � e�x

i
 �̂
�	

�̂

t̂ *
i � E[t*i �xi]
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According to the solid line in Figure 9.3, there are three obvious ‘waves’ of
adoption: at the beginning, then just before one year later, and finally a lit-
tle more than two years later. Notice that the solid line ends at the 36th
month, the last date for which we have data. Our simulation model appears
to capture satisfactorily the main features of the data, though the predicted
path is smoother than the stepwise pattern in the actual data. According to
the simulation, the last household in the sample adopts 54 months after the
technology has become available. At that time, predicted average income
has increased by about 39 per cent.

Figure 9.4 depicts the Gini index of estimated actual incomes and the Gini
as predicted by the simulation model. Notice that inequality during the
adoption process exhibits the familiar inverted U-shape. This reflects first
that, on average, adopters experience a substantial increase in income; and,
second, that it is not the initially income-poor who adopt first, because in
that case adoption would narrow the income gap between the initially
income-rich and poor. In the data, we see an increase of the Gini from 0.34
to 0.38 during the first wave of adoptions. The second wave of adoptions a
year later leaves inequality virtually unchanged, while the third wave results
in a drop of the Gini of about 20 per cent to a level of 0.31, substantially
lower than the value that prevailed before the new technology was known
about. All in all, while the village experiences a substantial increase in
inequality over a course of two years, the availability of the new technology
can hardly be criticized for its long-term impact on the village economy
since, at the same time, average income increases and inequality decreases
substantially.

Figure 9.3 Mean income after the new technology became available, actual (solid
line) and predicted by the model (dotted line)

Sources: Month (time of adoption) for 2004 round of boat owner survey collected by the authors;
mean income, from daily sales whose records are kept by the auctioneers.
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The predicted data captures satisfactorily the main features of the data. It
correctly predicts the jump in inequality induced by the first wave of adop-
tions. The consequences of the second and third wave, however, are less
clearly distinguishable in the simulated data, because, according to the dot-
ted line, inequality gradually decreases from the eleventh month onwards.
The last predicted adoption, in the 54th month, leads the village to a Gini of
0.285, 16 per cent lower than the one at date zero, where all households
operate the old technology.

We now turn to the simulated policy counterfactuals. We first investigate
the consequences of redistributive policies. Towards this, we assume that
each household in the sample holds just the mean level of wealth observed
in the data – that is, owns a house worth Rs.75,380. In such a scenario, the
credit constraint is loosened for households whose wealth is below average,
and tightened for the rest. If the relationship between wealth that can be col-
lateralized and the extent to which a household is credit-constrained is con-
cave, we expect adoption to occur more promptly on average with such a
policy in place. The results for mean income and the Gini are plotted in
Figures 9.5 and 9.6, respectively. According to Figure 9.5, equal redistribu-
tion does in fact result in a quicker adoption process. According to the sim-
ulation, the last adoption occurs a year earlier, in the 42nd instead of the
54th month, than with the actual wealth distribution. The effect on sales
over the course of the adoption process, on the other hand, is rather small.
With an equal asset distribution, simulated sales never exceed predicted
actual ones by more than 7 per cent. Moreover, when we focus on differ-
ences between simulated and predicted actual sales of more than 3 per cent,
simulated sales never lead predicted actual ones by more than five months.

244 South Indian Small-Scale Fisheries

Figure 9.4 Income Gini after the new technology became available, actual (solid line)
and predicted by the model (dotted line)
Sources: as per Figure 9.3; Gini calculated from daily sales records.
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Figure 9.5 Predicted actual (solid line) and simulated (dotted line) mean income

Note: Simulation assumes perfectly equal distribution of wealth (measured by house value) over
the sample. See Figure 9.2 for sources.
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Figure 9.6 Predicted actual (solid line) and simulated (dotted line) Gini

Note: Simulation assumes perfectly equal distribution of wealth (measured by house value) over
the sample. See Figure 9.4 for source.
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According to Figure 9.6, a similar picture emerges for the dynamics of
inequality. While the inverted U contracts by about 20 per cent towards the
origin, the change in the general pattern of inequality as measured by the
Gini can hardly be judged to be economically significant.

A second set of simulations investigates two extreme scenarios. The first
assumes that each household in the sample holds only the smallest observed
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wealth; that is, each house is assumed to be worth Rs.20,000. The second, in
contrast, assumes that each household in the sample holds the highest
observed wealth; that is, each house is assumed to be worth Rs.500,000. The
results for this set of simulations, together with the predicted actual values,
are set out in Figures 9.7 and 9.8. We thus consider situations in which all
households are either tightly credit-constrained or hardly face a credit con-
straint at all. The mean income and inequality paths for the first simulation
follow very closely the respective paths generated from the actual asset data,
which suggests that the observed income pattern accompanying the intro-
duction of the new technology closely resembles a situation in which all
households are substantially credit-constrained.

The results for the second simulation, where the credit constraint is
released for the entire sample, are more striking. The dotted lines in
Figures 9.7 and 9.8 suggest that, with a uniformly high level of asset wealth,
the adoption process is completed in just five months. As a consequence, the
village enjoys a substantially higher mean income for about two years, by
which adoptions in the simulated data lead predicted actual ones. This result
suggests that a community in which households face virtually no credit con-
straints is able to move up the technology ladder much faster than the one
investigated by this study. Similarly, only a minor spike remains of the
observed pronounced inverted U-shape of inequality.

246 South Indian Small-Scale Fisheries

Figure 9.7 Predicted actual (solid line) and simulated mean income

Note: Simulation 1 (dashed) assumes the lowest observed wealth (house value equal to 20) for the
entire sample; simulation 2 (dotted) assumes the highest observed wealth (house value equal to
500) for the entire sample. See Figure 9.2 for source details.

M
ea

n 
in

co
m

e

22,000

23,000

24,000

25,000

26,000

27,000

28,000

29,000

30,000

31,000

Month

0 10 20 30 40 50 60

9780230_201880_10_cha09.qxd  7-3-08  07:41 PM  Page 246



Xavier Giné and Stefan Klonner 247

Conclusions

This chapter studied the diffusion of a new technology among South Indian
fishermen, as much a product of ongoing globalizing trends as it is a
response to distortions caused by previous waves of innovation triggered by
globalization. We identified determinants of the timing of technology adop-
tion as well as resulting income and inequality dynamics during this process.
We find that lack of wealth is a key predictor for delayed adoption, and that
the channel through which this mechanism is effective is a credit constraint.
During the diffusion process, inequality follows Kuznets’ well-known
inverted U-shaped curve. Simulations suggest that a redistributive policy
favouring the poor results in accelerated economic growth and a shorter
duration of sharpened inequality, although the quantitative impact of such
a policy is small.

One advantage of this chapter over other studies is that the context is well
understood. Thus, the specific channels in which wealth matters for adop-
tion, credit constraints as well as higher risk aversion are identified. We con-
clude, as did Platteau (1984), that overall our study village experienced a
success story of globalization. According to our simulations, technology dif-
fusion for the entire sample was completed in less than five years, and
income gains for the initially poor are relatively larger than for the rich.

What remains unaddressed by this research are the long-run consequences
for the resource base, and thus future generations of fishermen, resulting
from increased efficiency in fishing. Future work will have to evaluate
whether the short-term gains generated by the diffusion of fibre-reinforced

Figure 9.8 Predicted actual (solid) and simulated income Gini

Note: Simulation 1 (dashed) assumes the lowest observed wealth (house value equal to 20) for the
entire sample; simulation 2 (dotted) assumes the highest observed wealth (house value equal to
500) for the entire sample. See Figure 9.4 for source details.
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plastic boats are both economically and environmentally sustainable.
Previous instances of globalization and subsequent resource depletion in
low-income countries warrant scepticism.

Notes

1 In contrast, previous attempts by leading international OBM manufacturers in the
1970s to target India’s small-scale fishermen were largely unsuccessful (Pietersz
1993).

2 The debt dynamics in this context is analysed in Giné and Klonner, 2005.
3 Two households owned FRPs and hired a crew. In both cases, the primary occupa-

tion of the head of the household is not fishing, for which reason we excluded
them from the sample.

4 This is obtained by calculating the maximum of the parabola implied by �1 and �2 :

5 Notice that the statistical properties of the point estimate of � are non-standard, as
minimization of the sum of squares over � is a discrete problem. Therefore
Table 9.3 only contains the point estimate of �.

6 The estimate of � can be reconciled with the estimates of Equation (9.2), which
suggest that learning-by-doing lasts for twice as long. Notice that the quadratic
function used there is downward-sloping for high values of �i and thus leads to an
upward-biased estimate of the duration of learning if the learning curve is in fact
flat for high values of �i.

7 Notice that Cox’s method of partial likelihood does not identify an intercept term.
8 For the three censored observations in the sample used for this estimation we have

to impute values of �yi. These are obtained by regressing 
yi of the available 23
uncensored observations, for which we have both yCi and yFi � exp(�Fi) on house
value, yCi, age, age squared, literacy and number of crew members who belong to
the extended family, and using the estimated coefficients to generate predicted
values of �yi.
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Introduction

The massive wave of trade liberalization that has continued for a decade has
generated an interesting and contentious debate in terms of its impact on
the environment. Environmental resources are an important input in all
sorts of production.1 A rapid expansion in the scale of economic activity is
considered to have caused their overexploitation and misuse, the negative
consequences of which are even more pronounced in the absence of appro-
priate environmental policies, because adverse externalities associated with
production are not internalized. This is known as the scale effect of trade on
the environment, which has the potential to encourage short-run growth at
the cost of hampering long-run economic development through causing
irreversible damage to the environment.

The fear of environmental degradation associated with trade is expressed in
particular for developing and poor countries, most of which have weak regu-
latory infrastructure and lack environmental awareness. Environmentalists
argue that, because of lax environmental regulations, these countries treat
the environment as a relatively abundant factor of production and specialize
in the production of pollution-intensive products as a result of free trade.
This initiates a negative composition effect of trade that complements the
scale effect, exacerbates natural resource degradation, and causes ecological
poverty, which in turn accentuates economic poverty and gravely limits
prospects for growth.2

The views of the environmentalists are challenged by the proponents of
free trade, who assert that the lowering of barriers to trade and investment
facilitates the movement of environmentally friendly technologies, man-
agement techniques and information across the countries. Thus, trade
gives rise to a positive technique effect, which has the potential to outweigh
the negative scale effect of increased production. Moreover, they argue
that liberalization leads to a positive and not a negative composition effect
via income growth. An increase in per capita income induced by greater
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openness enhances consumers’ preference for environmentally friendly
products, advances cleaner production techniques, and reduces the share
of pollution-intensive products in total output.

The contradictory predictions of both schools of thought and the mixed
empirical evidence suggest that, with reference to the environment, liberal-
ization is a double-edged sword presenting both opportunities and threats.
The manner in which resources are exploited as a result of free trade poses
challenges for communities; none the less, opportunities are present
through clean technology transfer and income growth. To maximize the
gains from liberalization, governments must implement appropriate policies
that promote both economic growth and environmental protection.

The determination and implementation of optimal policies, however,
remain a difficult task for developing countries because of technical and
financial constraints, and lack of political will. In general, these countries
adopt the ‘pollute now, clean up later’ approach to fast-track growth and
achieve economic development. Furthermore, earlier research on the issue,
which has been confined largely to cross-country investigations that were
sensitive to the choice of pollutants and the countries included in the sam-
ple, has been unhelpful in offering guidance and sound policy advice to the
developing countries.3

In recent years, an increased emphasis is being placed on examining the
experiences of individual countries so that policy frameworks are suggested
according to their unique circumstances and resources. To date, however,
few empirical assessments are available, especially for developing countries,
because of a lack of data on environmental indicators. This chapter aims to fill
this gap in the literature, and attempts to assess the environmental conse-
quences of trade liberalization for a developing country, Pakistan, which makes
an interesting case study for various reasons. First, like many other developing
countries, Pakistan began a rapid liberalization from the early 1990s, and it is
of interest to examine which types of industries, environmentally friendly or
hazardous, have prospered under its liberalization policies. Second, Pakistan
has experienced severe bio-diversity loss and a rise in pollution since the 1980s.
It is therefore important to investigate whether increased trade activity has
played a part in the deterioration of environmental quality. Finally, the envi-
ronment is an area that has persistently been ignored in Pakistan, and envi-
ronmental concerns have never been adequately addressed. This attitude
may have non-trivial consequences because of the prevalence of a strong
poverty–environment nexus in the country. As the costs associated with envi-
ronmental degradation, such as reduced opportunities for earning livelihoods,
and the health costs of being exposed to pollution, hit the poor hardest of all,
it is critical to evaluate the environmental consequences of Pakistan’s macro-
economic policies for devising appropriate poverty alleviation strategies.

Against this background, we address three key concerns pertinent to the
trade–environment debate. First, we explore the environmental impacts of
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trade liberalization in terms of the industrial composition effect, and test the
hypotheses that the exports of pollution-intensive products have increased,
whereas the imports of pollution-intensive products have decreased after the
reform process. Second, we examine the impact of environmental regulations
in the importing countries on the exports of Pakistan’s pollution-intensive
products. Third, we review the implications of our findings for the poor, and
suggest appropriate policy responses.

We use disaggregated manufacturing and bilateral trade data for our inves-
tigation. To our knowledge, this is the first study identifying compositional
changes associated with liberalization using a bilateral trade flow framework.
Also, unlike earlier literature, which assesses the pollution intensity of indus-
tries based on a single pollutant, we use a risk-weighted toxicity measure to
classify industries as pollution-intensive. As industrial pollution intensities
tend to vary across different types of pollutants, a risk-weighted toxicity
index is a superior indicator of the overall hazardousness of a sector to
individual intensities.

Economy and the environment in Pakistan

Corporate performance and trade liberalization:
background and present scenario

Pakistan has recorded a mixed industrial performance since its establishment
in 1947. Its transition from a high-tariff, import-substitution strategy in the
1960s and 1970s to an open economy began from the mid-1980s onwards,
when liberalization reforms were undertaken including measures to reduce
export controls, encourage imports of industrial raw material and machinery,
and increase foreign investment (see Figure 10.1).

Overall, industrial performance was remarkable during the 1960s, when
the manufacturing sector thrived and achieved high growth rates. Industrial
growth, however, dampened during the 1970s because of the nationalization
of the industrial and financial sectors in 1972 (see Table 10.1). The reason
behind the slowdown was the great extent of protection provided to domes-
tic firms without proper performance checks. Operating within a highly
sheltered environment with no export obligation and no exposure to inter-
national competition, domestic industries had low productivity and
remained technologically backward.

The 1980s witnessed a move away from the inward-looking import substi-
tution policy to an outward-orientated strategy through the liberalization of
trade and financial markets. In the early 1980s, exports were typically half or
less than half of the import bill. By late the 1990s, however, processed com-
modities became more competitive internationally, and exports rose to
around 90 per cent of imports (see Table 10.2). During 1985–91, tariffs were
reduced on 1,134 items, approximately 700 items were removed from the
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Table 10.2 Pakistan’s external trade

Year Exports Imports Percentage share of GDP
(US$ millions) (US$ millions)

Exports Imports

1980–5 2,675 5,596 9.0 18.7
1985–90 4,167 6,275 11.3 17.1
1990–5 6,958 9,154 13.5 17.8
1995–2000 8,707 11,805 13.7 17.4
2000–1 9,202 10,729 15.7 18.4

Source: Government of Pakistan, Economic Survey, 2001, 2002.

Table 10.1 Annual average growth performance of various sectors (per cent)

Sector 1960s 1970s 1980s 1990s

GDP growth rate 6.8 4.8 6.5 4.6
Agriculture 5.1 2.4 5.4 4.2
Manufacturing 9.9 5.5 8.2 4.8
Services sector 6.7 6.3 6.7 4.6

Source: Government of Pakistan, Economic Survey, 2001, 2002.

Figure 10.1 Pakistan’s exports and imports of goods and services (constant US$)

Source: World Bank (2004).
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negative list of imports, and the maximum tariff rate was decreased from 225
per cent to 100 per cent.4

The reform process, combined with political stability, paid off, and the
economy recovered considerably in the 1980s. The manufacturing sector
grew on average at 8 per cent per annum, and annual GDP at 6.5 per cent.
Total exports in real terms increased by 9 per cent per annum, and the share
of manufactured goods in total exports increased to 49 per cent in 1986,
compared to 38 per cent in 1976 (see Table 10.3).5

The momentum of economic growth was lost again in the 1990s because
of political instability caused by frequent changes of government and the
deteriorating situation of law and order in major cities. Industrial and trade
performance remained depressed, the average annual GDP growth rate fell to
4.6 per cent and that of the manufacturing sector to 4.8 per cent. The share
of manufactured products in total exports, however, continued to rise, jump-
ing from 45 per cent in 1980 to 62 per cent in 1995–6.

Liberalization efforts gained further momentum in the late 1990s with the
introduction of wide-ranging structural reforms. Successive trade policies
attempted to diversify the export base and to improve the export infrastruc-
ture to increase exports. On imports, almost all types of quantitative restric-
tion (apart from customs duties) were removed. Customs duties themselves
were lowered substantially, from 80 per cent in 1996 to 30 per cent in 2001,
and to 25 per cent in 2002.6 The average applied tariff rate fell from 42.7 per
cent in 1996–7 to 20.4 per cent in 2001–2 (see Figure 10.2). Further, in 2002,
only fifty seven items constituted the negative list of imports and 192 items
remained on the restricted list, because of health and safety concerns. The
accelerated pace of liberalization improved the trade balance significantly
and Pakistan’s trade deficit reduced from US$3.12 billion in 1995 to US$0.83
billion in 2003.

254 Trade Liberalization, Environment, Poverty

Table 10.3 Economic classification of exports and imports (percentage share)

Years Exports Imports

Primary Semi- Manufactured Capital Consumer Industrial
manufactured raw material

1975–6 44 18 38 35 21 34
1980–1 44 11 45 28 15 58
1985–6 35 16 49 37 18 45
1990–1 19 24 57 33 51 16
1995–6 16 22 62 35 14 51
2000–1 13 15 72 25 14 61

Source: Government of Pakistan, Economic Survey, various issues.
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Figure 10.2 Applied tariff averages by 2-digit ISIC category, 1996–7 and 2001–2

Source: WTO (2001).
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Environmental profile

A population size of approximately 145 million, coupled with a population
growth rate of 3 per cent per annum, an average GDP growth rate of 4.5 per
cent per annum, and rapid urbanization has put immense pressure on
Pakistan’s natural resource base and environmental absorptive capacity.
Pakistan’s main environmental problems include industrial and vehicular
emissions, domestic waste-water pollution, deforestation, rangeland degra-
dation and water-logging and salinity. No comprehensive database on envi-
ronmental degradation exists, however. According to World Bank estimates,
environmental damage exceeds 5 per cent of GDP at 1992 values (Brandon
and Ramankutty 1993).

Although data on industrial pollution are fragmentary and cannot be
compared over time, the industrial sector is considered to be a major con-
tributor to overall pollution. Almost 80 per cent of industrial growth in
Pakistan has occurred in major urban areas, where firms release carcinogens
and manufacturing waste matter indiscriminately into the water and the air.
Most industrial clusters have been established without planning permission,
and a majority of firms do not have end-of-pipe treatment facilities.
Untreated waste-water is disposed of in drains, canals, rivers and on agricul-
tural fields, which has brought existing water resources under severe threat.7
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In Karachi, the largest city of Pakistan, with a population size of 10 million,
more than 6,000 industrial units have been established along the coastal belt.
With the exception of a handful of these, most discharge untreated effluent
containing heavy metals, detergents, lubricating oils, chlorine and various
organic and inorganic toxic compounds into the sewers or rivers and adjacent
creeks leading to the Arabian Sea, which is having an adverse effect on the
fishing and shrimp industry.

The situation is no different in other parts of the country. According to
Punjab Environmental Protection Department estimates, approximately
9,000 million gallons of waste-water with 20,000 tons of biological oxygen
demand (BOD) are discharged daily into water bodies by firms in the main
industrial cities of the Punjab province. The water available in most of these
areas is unfit for human consumption and it is therefore hardly surprising
that approximately 40–50 per cent of total deaths in Pakistan are the result
of water-borne diseases (GoP-IUNC 1992).8

The deterioration of air quality is another serious issue. Recently, a joint
study done by the Environment Protection Agency and the Japan Inter-
national Co-operation Agency revealed that the average suspended particu-
late matter (SPM) in the ambient air of Lahore, Islamabad and Rawalpindi
is 6.4 times higher than the World Health Organization’s guidelines, and
3.8 times higher than Japanese standards. From 1963 to 1990, it is estimated
that the levels of six types of industrial pollutants – toxics, heavy metals,
BOD, suspended-solid water pollutants, SPM, and sulphur dioxide (SO2) –
increased by six to ten times, whereas the average GDP growth rate was only
3 per cent (ADB 1998). Table 10.4 shows that the average increase in SO2 was
twenty-three-fold, and in carbon dioxide (CO2) emissions fourfold from
1977–8 to 1997–8. The major contributors to this increase are the manufac-
turing and power-generating sectors (see Figure 10.3).

Figure 10.4 shows that total primary energy consumption and CO2 emis-
sions have been increasing exponentially over time, whereas the damage

256 Trade Liberalization, Environment, Poverty

Table 10.4 Estimated air pollutants from various economic sectors (000s tonnes)

Sector 1977–8 1987–8 1997–8

CO2 SO2 CO2 SO2 CO2 SO2

Industry 12,546 19 27,234 431 54,468 1,002
Transport 7,242 53 10,506 58 19,380 107
Power 3,672 4 11,424 97 54,162 1,016
Domestic 16,932 5 24,582 16 40,800 41
Agriculture 867 5 4,590 29 6,528 41
Commercial 1,734 11 2,652 13 4,386 26

Total 42,993 98 80,988 645 179,724 2,232

Source: Government of Pakistan, Economic Survey, 2000, 2001.
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Figure 10.3 CO2 emissions by source and sector in Pakistan

Source: Government of Pakistan, Economic Survey, 2000, 2001.

Figure 10.4 Indicators of environmental quality

Source: World Bank (2004).
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incurred by CO2 emissions as a percentage of gross national income exhibits
a positive linear trend. Table 10.5 presents the performance of Pakistan vis-à-
vis the rest of the world. The most striking observation is the rapid increase
in CO2 emissions – whereas the percentage increase in world emissions dur-
ing 1990–8 was 8 per cent, it was 43 per cent in Pakistan. Another noticeable
feature is its high emission intensity (emissions per unit of output), which is
almost double the average world intensity.

The Environmental Sustainability Index (ESI) compiled by the Yale Centre
for Environmental Law and Policy, and the Centre for International Earth
Science Information Network, ranked Pakistan as 137 out of 146 countries in
2005. The highest-ranking country was Finland, almost doubling Pakistan’s
score. Pakistan recorded poor environmental performance compared to its
neighbouring countries as well as to its counterparts in the low-income
group (Figure 10.5).

Environmental regulation in Pakistan

The response to environmental pollution in Pakistan began in the early
1990s. In 1992, as part of its preparations for participating in the Rio Earth
Summit, the government of Pakistan prepared the National Conservation
Strategy (NCS), which outlined an environmental agenda for the country
and set out goals for natural resource conservation. In 1993, environmental
concerns were brought to the fore, and National Environmental Quality

258 Trade Liberalization, Environment, Poverty

Table 10.5 CO2 emissions in Pakistan

Carbon dioxide Pakistan World
(CO2) emissions

Total emissions in 000s 97,109 24,215,376
metric tons, 1998

Percentage change in total 43 8
emissions since 1990

Emissions as percentage 0.4
of global CO2 production

Per capita CO2 emissions 1 4
in 000s metric tons, 1998

Percentage change in per 12 �2
capita emissions since 1990

CO2 emissions (metric tons) 1,445 773
per million dollars GDP, 1998

Percentage change in CO2 3 �10
intensity since 1990

Cumulative CO2 emissions, 1,771 933,686
1900–99 (billions metric tons)

Source: World Resources Institute (2003).
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Standards (NEQS) were approved to set limits on major industrial and vehic-
ular emissions, municipal effluents and noise. The NEQS were, however,
rejected by the industrial sector and deemed to be unrealistic. They were
revised in 1996 and made compatible with the standards of other developing
countries with a similar industrial base.

After several years of deliberations, the Pakistan Environmental Protection
Act (PEPA) was enacted in 1997. This led to the establishment of four provin-
cial environment protection agencies (EPAs) to facilitate the monitoring of
compliance in the provinces.9 In 2001, the government approved a National
Environment Action Plan (NEAP) to initiate activities to protect the envi-
ronment, safeguard public health and promote sustainable livelihoods.
However, despite the progress made on the institutional and policy fronts,
there is no political will to ensure the enforcement of NEQS. The environ-
mental regulatory authorities face numerous financial, technical and human
resource constraints, and remain extremely weak enforcement bodies.10 This
issue was realized in the mid-term review of the NCS in 2000, which pointed
out that the NCS has led to institution building but not to actual improve-
ments in natural resource and environmental management (GoP 2005a).

Recently, a National Environment Policy (NEP) has been drafted by the
government for 2005–15 to address aggravating environmental concerns.
The policy highlights key environmental issues at the national level and pro-
vides an overarching framework for protecting, conserving and restoring the
country’s environment (GoP 2005a, 2005b). It remains to be seen, however,
whether the EPAs are given adequate enforcement powers, and the policy
objectives of NEP are realized.

Figure 10.5 ESI comparision – Pakistan and other countries, 2002

Source: ESI database.
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Conceptual framework

The impact of trade liberalization on the environment has been the subject
of many theoretical and empirical investigations. The trade–environment
literature is closely linked to growth–environment studies which, following
the pioneering contribution of Grossman and Krueger (1993), examine the
effect of economic growth on the environment by decomposing emissions
into scale, composition and technique effects. The decomposition of the total
emissions released during the production of a commodity X is expressed as:11

(10.1)

where Z is the total emissions released, e is the pollution intensity of X, � is
the share of output X in total output of the economy, and S is the scale of
total output. Taking logs and totally differentiating, we obtain:

(10.2)

where ^ denotes a percentage change. The first term on the right-hand side
is the scale effect, which implies that, everything else remaining constant, an
expansion of economic activity increases environmental damage because
more emissions are created as a by-product. The second term is the composi-
tion effect, which refers to any changes in emissions solely as a result of struc-
tural changes in the economy; that is, ceteris paribus, a move towards
pollution-intensive production would generate more pollution, and vice
versa. Finally, the last term in Equation (10.2) represents the technological
effect, which indicates changes in pollution as a result of changes in the pro-
duction processes while holding the scale and composition of economic
activity constant.

In the context of trade liberalization, the scale, composition and techno-
logical effects reflect the environmental consequences of the increase in pro-
duction as a result of increased market access opportunities, the changes in
the industrial structure brought about by changes in the relative prices of
goods, and technological progress as a result of technology transfer, respec-
tively. In general, the scale and technique effects are considered to be nega-
tive and positive, respectively, but the direction of the composition effect is
the most controversial. The latter has therefore been a subject of much dis-
cussion and research in recent years, which has given rise to two competing
points of view on the issue: the factor endowment hypothesis and the pollution
haven hypothesis (PHH).

The factor endowment hypothesis predicts that factor endowments rather
than environmental policy are the prime determinants of trade patterns. In
this view, developed countries that have a comparative advantage in capital-
intensive products are more likely to specialize in capital-intensive and,

Ẑ � Ŝ � �̂ � ê

Z � eX � e � S
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hence, more pollution-intensive products regardless of the environmental
regulations in place. Among others, the findings of Tobey (1990), Grossman
and Krueger (1993), Jaffe et al. (1995), and Mani and Wheeler (1999) lend
support to this argument, and they report no relationship between environ-
mental regulations and trade patterns.

The PHH, however, asserts that environmental policy plays an important
part in determining the comparative advantage of a country. Firms in coun-
tries with weak (or no) environmental regulations consider the environment
to be a relatively abundant factor of production, and pollute freely. The
production and export of environmentally hazardous products therefore
increase under trade in these countries. A number of studies find evidence in
support of this argument, for example, Low and Yeats (1992); Lucas et al.
(1992); Heil and Selden (2001); Jha and Gamper-Rabindran (2004); Mani and
Jha (2005).

In order to investigate the PHH, two approaches have traditionally been
used: the factor content of trade approach; and the trade-in-goods approach.
The factor content approach studies the effect of trade on the environment
indirectly by tracking changes in the pattern of environmental factor ser-
vices embodied in traded commodities, in the form of pollution emitted
domestically (Walter 1973; Robison 1988; Xu and Song 2000). If environ-
mental regulations differ across countries, then countries with low (high)
environmental standards are expected to export (import) goods with rela-
tively higher embodied environmental services and import (export) goods
with relatively lower embodied environmental services. In contrast, the
trade-in-goods approach examines the changes in trade patterns directly in a
bilateral or multilateral framework (Grossman and Krueger 1993; Cole and
Elliott 2003; Ederington et al. 2003). We assess the changes in Pakistan’s
trade pattern pre- and post-liberalization in a comprehensive manner by
employing both approaches in this chapter.

Factor content of trade

We study the embodied environmental factor content of Pakistan’s trade by
building our framework on the standard multifactor, multicommodity and
multicountry Heckscher–Ohlin–Vanek (HOV) model of trade-in-factor ser-
vices, developed by Vanek (1968). The HOV model, an extension of the tra-
ditional two-good, two-factor Heckscher–Ohlin (HO) model, interprets trade
in goods as an international exchange of factor services embodied in the
traded goods and shows that, under balanced trade, countries will have an
embodied net export and net import of relatively abundant and scarce fac-
tors, respectively.

Following Coase (1960), and treating environment as a factor of produc-
tion, we use the HOV model to estimate environmental services embodied in
trade.12 Thus, if f countries produce j types of goods with i factors of produc-
tion then, under the standard HOV model, assumptions of identical and
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constant returns to scale technologies across countries, homothetic con-
sumer preferences, different cross-country factor endowments, international
mobility of goods and immobility of factors, no possibility of joint produc-
tion and no factor intensity reversals, the vector of net exports for country f
is given by:

(10.3)

where Xf and Mf denote the vectors of exported and imported goods,
respectively.

If A � [aij] denotes the input–output coefficient matrix for country f,
where aij represents the per-unit input requirement, then the factors embod-
ied in Xf are given by VX, such as:

(10.4)

Similarly, the factors embodied in Mf are given by:

(10.5)

where A* denotes the input–output coefficient matrix of the foreign country
from where the imports of country f originate.13 Thus the net factor content
of trade, as specified by Deardorff (1982), is expressed as:

(10.6)

where VT is the vector of net factor trade. With identical technologies across
countries and factor price equalization, we have A � A* and Equation (10.6)
may be simplified.

Equation (10.6) is a straightforward and convenient tool for comparing
the factor content of exports and imports over time and across countries. A
positive (negative) value of an element in VT indicates that the factor is net
exported (imported). When considering only one factor of production,
Equation (10.6) can be written as:

(10.7)

where Vi
T is the net export of the ith factor; and Xj and Mj are the exports and

imports of the jth good, respectively.

The trade-in-goods approach

The trade-in-goods approach followed here differs from earlier studies, since
we analyse bilateral trade flows by employing the gravity model to examine
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the effect of trade liberalization on the composition of exports and imports.
In a discussion paper, van Beers and van den Bergh (2000) argue that useful
information is lost in a multilateral framework because of aggregation;
hence, a bilateral approach is preferable to a multilateral analysis. Further,
previous studies (for example, Ederington and Minier 2003; Ederington et al.
2003; Jha and Gamper-Rabindran 2004) follow Grossman and Krueger’s
(1993) HOV framework and express net exports of each sector as a function
of the labour, capital and pollution intensity of that sector. For Pakistan,
however, the available industrial statistics are limited and unreliable, which
makes it difficult to adopt the HOV model for regression analysis.

The gravity model, which follows the law of universal gravitation from
physics, is a popular tool for predicting trade flows. It models trade as being
proportional to the economic size and proximity of trading partners, and
inversely proportional to distance and other obstacles to trade. Although
specified simply, gravity models have performed extremely well empirically,
and have therefore been used extensively for both inter- and intra-national
trade flow analysis. In recent years, the models have been augmented to
examine determinants of trade other than distance and size, and, most com-
monly, dummy variables are included to capture the influence of various
political, cultural and historical factors on trade flows.

In its most general form, a gravity model is specified as:

, (10.8)

where F is a vector of (logs of) bilateral trade flows, X is a matrix of (logs of)
explanatory variables, D is a matrix representing the dummy variables, and
� is the vector of normally distributed error terms.

To test the hypothesis that trade liberalization is associated with an
increase in the export of dirty products relative to clean products in Pakistan,
we introduce an interaction term of sectoral pollution intensities with a
measure for trade liberalization, T, alongside the traditional variables of
gravity model. Hence Equation (10.8) may be expressed as:

ln(Fijkt) � b0�b1ln(IitYjt) � b2ln(POPit POPjt) � b3ln(Areait Areajt) 
� b4ln(DISTij) � b5PkT � b6DLANDLOCK � b7DCOL

� b8DLANG � �ijk � �t � �ijkt (10.9)

where Fijkt denotes the export or import of a four-digit SITC industry k from
country i to country j in time period t.14 Yi and Yj denote real per capita
income, POPi and POPj represent total population and Areai and Areaj are the
geographical land areas for countries i and j, respectively. DIST is the distance
between the trading partners, and DLANDLOCK, DCOL and DLANG are dummy
variables that equal one if the importing country is landlocked, if the trad-
ing partners share colonial ties, and if the two countries have a similar lan-
guage, respectively; and are equal to zero otherwise.15

� ~ N(0,� 2)F � X� � D� � �
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The variable of interest in Equation (10.9) is the interaction term between
the pollution intensity (P) of sector k and the trade liberalization measure
(T). We use a dummy variable as a measure of trade liberalization, such that
T is equal to one for the post-liberalization period, and zero otherwise.16 For the
exports equation, a positive b5 indicates that the exports of more pollution-
intensive products have increased after trade liberalization, whereas, for the
imports equation, b5 is expected to be negative if liberalization has reduced
imports of pollution-intensive products into the country.

Anderson and van Wincoop (2001) show that, in equilibrium, bilateral
trade depends on the relative prices of the exporting and importing coun-
tries, which themselves depend on the existence of trade barriers or ‘multi-
lateral resistance’ from other countries. Omitting relative prices could,
therefore, bias the estimates. To control for this source of bias, we introduce
importing country-industry effects, �ijk, obtained by interacting importing
country fixed effects with the industry dummies.17 Further, to take into
account any effects that remain the same for all industries across all country
pairs but change over time, we introduce time-specific effects, �t, in Equation
(10.9). Finally, �ijkt is the idiosyncratic error term, which is assumed to be
independently and normally distributed (�ij ~ N(0,�)).

Data issues and empirical results

Like most other developing countries, no comprehensive database on envi-
ronmental indicators and industrial pollution exists in Pakistan, because of
a lack of plant-level monitoring. Past efforts at collecting data at the indus-
trial level have been fragmentary, resulting in the compilation of incomplete
and unreliable information that cannot be used for in depth analysis and
time series comparisons.

To overcome the data constraints, we use the toxic pollution intensity
index known as the Linear Acute Human Toxicity Index (LAHTI) developed
by the Industrial Pollution Projection System (IPPS) of the World Bank
specifically for the purpose of estimating pollution loads in developing
countries (Hettige et al. 1994). IPPS combines the industrial activity data of
200,000 factories in the USA with their pollution emissions data to calculate
pollution intensity factors – the level of pollution emissions per unit of
industrial activity – for different types of air and water pollutants. The pol-
lution intensity coefficients are combined with toxicity estimates of the pol-
lutants to create LAHTI for different sectors, a weighted average of various
effluents, with weights measuring the risk the pollutants pose to human
health.

LAHTI is a useful tool, since it takes into account the different types of
pollutants released by a sector and gives an overall assessment of the envi-
ronmental and health risks associated with that sector. It is preferable to
using individual pollutant intensities, because sectoral pollution intensity
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correlations for the various types of pollutants have a diverse pattern –
they are higher for pollutants in the same category, but tend to be lower
across categories (Hettige et al. 1994). For example, an industry might
have high pollution intensities for SO2 and NOx that are both air pollu-
tants, but a lower intensity for BOD, which is a water pollutant. Taking
into account the pollution intensity for only one or a few pollutants
therefore might not depict accurately the total toxicity associated with an
industrial sector.18

The IPPS pollution intensity coefficients and indices have been used
widely to estimate pollution loads and to study the environmental footprint
of industrial development in countries with insufficient information on
industrial pollution (Cole et al. 1997; Laplante and Smits 1998; Jha and
Gamper-Rabindran 2004). The main advantage of estimating pollution loads
with IPPS is its relatively modest data requirement, which has made it a con-
venient and viable option for research purposes. The estimates might not be
conclusive in terms of magnitude, but they indicate the overall trend in the
industrial pollution of a country.

It is likely that pollution coefficients and indices constructed with US data
understate the pollution generated by Pakistani industries.19 However, we
prefer to use LAHTI, for two main reasons: first, the ranking of industries
on the basis of LAHTI is very similar to the assessment made by the
Environmental Protection Agency of Pakistan (EPA).20 This confirms the
observation of earlier studies, that the highest-polluting sectors are similar
across countries, though their pollution intensities may vary from one coun-
try to another. Second, the purpose of this chapter is to identify the compo-
sitional changes that have occurred in Pakistan’s economy, and not to
provide estimates of industrial pollution loads per se. Thus LAHTI provides
an appropriate approximation for our analysis.21

Data sources

The data on bilateral trade flows from 1975 to 2003 are obtained from the
United Nations Commodity Trade Statistics Database (COMTRADE). These
data are grouped according to the United Nations Standard International
Trade Classification (SITC) system, which differs from the International
Standard Industrial Classification (ISIC) codes that are used for representing
industrial statistics. Hence, we first map the SITC categories to ISIC codes,
and calculate the value of exports and imports for manufacturing industries
in Pakistan according to four-digit ISIC codes. The industrial production data
are taken from various issues of the Census of Manufacturing Industries (CMI),
available from 1975–6 to 1995–6 only. Data on real income per capita, pop-
ulation and land area are obtained from World Bank’s World Development
Indicators 2004, whereas information on all other variables is taken from
Centre d’Études Prospectives et d’Informations Internationales (www.cepii.fr)
and Rose (2004), respectively.
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Identifying compositional changes

We begin our analysis by estimating the environmental consequences of the
compositional changes in Pakistan’s manufacturing sector. To do so, we fol-
low the approach of Cole and Neumayer (2004) and calculate the sectoral
shares during 1975–6, then multiply these shares with the aggregate indus-
trial output of 1995–6 to obtain estimates of sectoral output if industrial
composition in 1995–6 had remained the same as in 1975–6.22 Both the
actual and counterfactual sectoral production of 1995–6 is then multiplied
with the IPPS sectoral pollution intensities for nitrogen oxide (NOx), sulphur
dioxide (SO2), and carbon monoxide (CO), and for the overall toxicity index,
LAHTI. The counterfactual statistics indicate the level of emissions if indus-
trial composition had remained the same as in 1975–6, and the sign of the
difference between the counterfactual and actual emissions indicates
whether the compositional effect alone has been benign or harmful for envi-
ronmental quality in Pakistan.

The direction of the composition effect and the approximate percentage
changes in emissions of the four types of pollutant are presented in
Table 10.6.23 The percentage changes may be considered as the lower bounds
of actual changes, since the pollution intensities used here are for the USA.
The calculations reveal a negative compositional effect in terms of LAHTI as
well as for the three air pollutants. This indicates that the emissions from
industrial manufacturing in 1995–6 were much higher than if the composi-
tion of production had remained the same as in 1975–6.

Table 10.7 presents the shares of different types of industries classified into
‘highly pollution intensive’, ‘moderately pollution intensive’ and ‘less pollu-
tion intensive’, based on LAHTI. In 1975, the share of highly pollution inten-
sive industries in total manufacturing output was 48.2 per cent, which
increased to 55.9 per cent in 1996. However, the shares of moderately and less
polluting sectors in total industrial output have been decreasing over time.
Figure 10.6 presents the percentage contribution of various pollution-intensive
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Table 10.6 Compositional changes, pre- and post-liberalization

LAHTI Environmental effect Negative
Percentage change 16.2

NOx Environmental effect Negative
Percentage change 23.2

SO2 Environmental effect Negative
Percentage change 21.17

CO Environmental effect Negative
Percentage change 10.78
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Table 10.7 Sectoral shares in total manufacturing output (per cent)

ISIC codes 1976 1986 1996

Highly polluting industries

321 Textiles 24.99 18.97 30.21
323 Leather & products 1.78 2.39 1.47
341 Paper & products 1.61 1.22 1.57
342 Printing & publishing 0.89 1.05 1.05
351 Industrial chemicals 4.26 6.41 6.09
352 Other chemical products 5.26 6.37 6.63
355 Manufacture of rubber 

products 1.63 1.45 0.78
369 Non-metallic mineral 

products 3.13 4.52 4.09
371 Iron & steel basic

industries 4.65 6.43 4.07
372 Non-ferrous metals 0.07 0.02 0.04

Sub-total 48.27 48.83 56.00

Moderately polluting industries

311 Food 22.63 22.18 18.59
313 Beverages 1.08 1.53 1.08
314 Tobacco 4.35 4.76 2.44
331 Wood & products 0.20 0.30 0.22
362 Glass & products 0.20 0.50 0.24
381 Fabricated metal 

products 1.65 0.82 0.72
383 Electrical machinery 3.01 3.48 4.68
384 Transport equipment 5.40 4.24 4.51

Sub-total 38.52 37.81 32.48

Less polluting industries

322 Wearing apparel 0.30 1.42 1.53
324 Footwear(except 

rubber/plastic) 0.17 0.24 0.59
332 Furniture & fixtures 0.11 0.08 0.05
356 Plastic products 0.16 0.66 0.59
361 Pottery/china/

earthenware 0.09 0.20 0.13
382 Non-electrical goods 2.89 3.32 1.90
385 Professional & scientific

equipment 0.35 0.26 0.34
390 Others 9.14 7.18 6.39

Sub-total 13.21 13.36 11.52

Total 100.00 100.00 100.00

Source: Government of Pakistan, Census of Manufacturing Industries, various issues.
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industries to total manufacturing in 1975–6 and 1995–6, and shows that their
respective shares have increased over time.

Empirical results

Factor content of trade

We investigate changes in the pattern of embodied environmental factor ser-
vices (EEFS) in Pakistan’s traded goods by examining bilateral trade data
between Pakistan and the Organisation for Economic Co-operation and
Development (OECD) countries from 1975 to 2000. The OECD countries –
Pakistan’s principal trading partners – are considered to have the most strin-
gent environmental regulations in the world.24 If PHH holds true for
Pakistan, then we would expect a rise in the net exports of EEFS to the OECD
countries in the post-liberalization period.25

The average EEFS in tradable commodities is measured using LAHTI. Since
time-series industrial pollution data are unavailable for most countries, we
assume that LAHTI is applicable to all countries in our sample. This assump-
tion is justifiable, considering that the most pollution-intensive industries
tend to be the same globally. Another important measurement issue pertains
to the indirect input requirements as measured by Leontief’s inverse matrix.
Under the assumption of identical technology across countries, the
input–output coefficients are the same for both exports and imports. If this
assumption is violated, then per-unit input requirements might be different
across countries, and the factor content of trade must be measured using
producers’ technology (Deardorff 1982). However, because of the difficulty
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Figure 10.6 Shares of pollution-intensive industries (percentages)
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in obtaining sufficiently disaggregated input–output tables for countries, we
could either calculate the direct input requirements instead of total input
requirements, or apply the same input–output table to the exporting and
importing countries. We apply both methods, but do not gain much from
this, since the curve obtained from the latter method is simply shifted
upwards.26 We therefore present and discuss the results of the direct factor
input requirement methodology only.

Our findings are presented in Table 10.8, where the successive columns
indicate the average net exports of EEFS during each period. Following Xu
and Song (2000), we facilitate comparison across the years by taking 1975–9
as our base year, and normalizing the average net exports in that period to
unity. The normalization yields a negative unity for Pakistan, which indi-
cates that the effluent content of Pakistan’s imports was higher than the
effluent content of its exports to the OECD countries in 1975–9. Over time,
however, the trend has reversed, and the embodied effluent content of
Pakistan’s exports has increased, whereas the embodied effluent content of
its imports has decreased (Figure 10.7).

The increase in the net exports of EEFS was the greatest during 1990s,
coinciding with the time that liberalization efforts were increasing in the
country. Table 10.8 also reveals interesting trends in terms of trading part-
ners. For Canada and the USA, we observe significant structural changes in
the pollution content of trade as the sign of the net exports of EEFS changes

Figure 10.7 Net exports of embodied environmental factor services to OECD
economies
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from negative in 1975 to positive in 2003. For Europe and Japan, Pakistan
remains a net importer of EEFS, but its exports to the two regions have also
increased substantially over time. Australia was a net importer of EEFS dur-
ing the 1980s and 1990s, but became a net exporter during 2000–3.

Trade in goods

The gravity model as specified in Equation (10.9) is estimated using
Pakistan’s bilateral trade data (at the four-digit ISIC level) with the OECD
countries between 1975 and 2003. The measure of pollution intensity is the
ranking of sectors according to LAHTI, where the most pollution-intensive
sector has the highest score (� 63) and the least polluting sector has the
lowest (� 1).27

The first five columns of Table 10.9 report the regression results for the
exports equation, where the gravity model is estimated with and without
fixed effects. The results obtained are satisfactory and correspond to the the-
oretical predictions of the model. The traditional variables of the gravity
model, income and population, have statistically significant and positive
coefficients in all estimations. The geographical distance between the trad-
ing partners, the size of the land area, and the landlockedness of countries
have a negative influence on exports in the estimation without fixed effects.
Historical colonial ties and common language positively affect exports,
though the effect is insignificant for the latter.

When the country–industry fixed effects are controlled for, all time-
invariant variables drop from the model (columns (2)–(5)).28 In all specifi-
cations, we find evidence to support the share of exports growing in the
dirty, pollution-intensive sectors as liberalization gained momentum. This
is because the coefficient on the interaction term (Pk � T) is positive and
highly significant, indicating that, with increased liberalization, exports
from pollution-intensive sectors have risen.

270 Trade Liberalization, Environment, Poverty

Table 10.8 Net exports of embodied environmental factor services to OECD
economies

Year 1975–9 1980–4 1984–9 1990–4 1995–9 2000–3

All OECD countries �1.590 �0.994 �0.910 �0.966 �0.651 0.015
Australia �0.953 0.5365 1.477 1.095 1.343 �1.238
Canada �0.732 �0.002 0.076 0.128 0.127 0.097
Europe* �5.839 �3.574 �2.507 �3.745 �2.385 �0.358
Japan �0.568 �0.236 �0.094 �0.184 �0.245 �0.150
USA �2.498 �3.150 �3.870 �3.413 �2.161 0.742

Note: * Includes European OECD member countries only.
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Table 10.9 Liberalization and pollution intensity of exports

Variable OLS Fixed effects Tobin model

(1) (2) (3) (4) (5) (6) (7)

Log(YiYj) 0.439 0.257*** 0.305*** 0.257*** 0.305*** 0.821*** 2.109***
(33.85)*** (5.29) (4.52) (6.31) (5.46) (4.81) (7.75)

Log(NiNj) �0.078*** 0.104 0.283* 0.104 0.283** 0.830** 1.935***
(5.86) (0.88) (1.93) (1.04) (2.27) (2.03) (3.97)

Log(AiAj) �0.055***
(8.06)

Log(DIST) �0.108***
(2.96)

Pk � T 0.001 0.004*** 0.007*** 0.004*** 0.007*** 0.013*** 0.027***
(0.91) (10.49) (12.31) (13.02) (14.88) (10.01) (14.63)

LANDLOCK �0.323***
(11.98)

DCOL 1.003***
(17.28)

DLANG 0.026
(1.10)

Time effects No No Yes No Yes No Yes
Industry-country No Yes Yes Yes Yes Yes Yes

N 85652 85652 85652 85652 85652 N 85652 85652
F-stat 767.04 830.60 711.81 1243.68 137.23 LR chi2 64859.24 65276.93
Prob. � F 0.00 0.00 0.00 0.00 0.00 Prob. � chi2 0.00 0.00
R2 overall 0.07 0.65 0.65 0.78 0.78 Pseudo-R2 0.32 0.32

Note: The independent variable is the log of exports; values in parentheses are the robust t-statistics; a constant is included in all regressions; * indicates
significance at 10% level; ** indicates significance at 5% level; *** indicates significance at 1% level.
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In general, disaggregated bilateral trade datasets have a significant number
of zero observations. This represents the case when either no exchange
between countries took place, or it was very small and remained unrecorded.
For data configuration it is well known that OLS estimators are inconsistent
and biased downwards. Further, if the zero observations are excluded and
the model is estimated with the positive value of exports only, then there is
no guarantee that E(�ijkt) will be zero, and most probably the coefficient esti-
mates would be inconsistent and biased upwards.

For these types of datasets, it is suggested that all observations should be
retained in the sample, and a limited dependent variable estimation tech-
nique, such as the Tobit model, should be applied (McDonald and Moffitt
1980). Hence, we re-estimate Equation (10.9) using the maximum likelihood
Tobit procedure. The result is reported in the last two columns of Table 10.9.
The signs and significance of all coefficients are similar to those obtained
earlier but, as expected, the magnitude of the coefficients is larger.

The above analysis is repeated for imports into Pakistan from the OECD
countries (see Table 10.10(a)). In this case, we obtain a statistically negative
coefficient for the interaction term, suggesting that imports of pollution-
intensive commodities have decreased after trade liberalization. For imports,
we also estimate an alternative specification where the sectoral tariff rates
are used as a proxy for trade liberalization. This estimation, however, is
conducted for a smaller sample, since disaggregated tariffs data are avail-
able only from 1995 onwards. The positive coefficient of b5 reported in
Table 10.10(b) confirms the earlier findings that a reduction in tariffs may
have been accompanied by a decrease in the import of pollution-intensive
products from OECD countries. Interestingly, the tariff rate has a negative
and statistically significant coefficient, which suggests that tariff reductions
have had a positive effect on imports from OECD countries.

Do environmental regulations matter to trade?

Next, we analyse the PHH from a slightly different perspective, and investi-
gate if the differences in environmental regulations across Pakistan’s trading
partners have any effect on its exports of dirty products. Our study differs
from previous studies in two notable ways. First, we use bilateral trade flow
data between Pakistan and its trading partners disaggregated at the sectoral
level. Earlier studies have used either single-country and multilateral trade
flow data (Tobey 1990; Low and Yeats 1992) or data for multiple countries
and bilateral trade flows (van Beers and van den Bergh 1997; Cole and Elliott
2003).

Second, we differ in our measure for the strictness of domestic environ-
mental regulations. A majority of studies use ‘input-orientated’ measures of
environmental stringency, such as industrial or firm-level pollution abate-
ment costs (Ederington and Minier 2003; Levinson and Taylor 2004).29 In

272 Trade Liberalization, Environment, Poverty

9780230_201880_11_cha10.qxd  7-3-08  07:42 PM  Page 272



273
Table 10.10(a) Liberalization and pollution intensity of imports (N � 85652)

Variable OLS Fixed effects Tobin model

(1) (2) (3) (4) (5) (6) (7)

Log(YiYj) 0.809*** �0.256*** 0.257*** �0.257*** 0.257*** �0.955*** 0.717***
(51.25) (3.93) (2.68) (5.21) (3.71) (7.84) (3.65)

Log(NiNj) 0.144 1.332*** 2.271*** 1.332*** 2.271*** 3.963*** 5.893***
(8.87)*** (8.43) (12.02) (10.97) (14.96) (13.43) (16.79)

Log(AiAj) �0.226***
(27.69)

Log(DIST) �0.547***
(13.02)

Pk � T �0.009*** �0.002*** �0.001* �0.002*** �0.001*** �0.004*** �0.004***
(18.64) (3.09) (1.92) (4.27) (2.64) (4.42) (2.92)

LANDLOCK �0.038
(1.06)

DCOL 1.893***
(33.78)

DLANG �0.267
(9.92)

Time effects No No Yes No Yes No Yes
Industry-country No Yes Yes Yes Yes Yes Yes

N 85652 85652 85652 85652 85652 N 85652 85652
F-stat 3412.87 830.60 1149.38 376.83 50.06 LR chi2 81619.78 81968.88
Prob. � F 0.00 0.00 0.00 0.00 0.00 Prob. � chi2 0.00 0.00
R2 overall 0.23 0.65 0.61 0.80 0.79 Pseudo-R2 0.25 0.25

Note: The independent variable is the log of imports; values in parentheses are the robust t-statistics a constant is included in all regressions; * indicates sig-
nificance at 10% level; ** indicates significance at 5% level; *** indicates significance at 1% level.
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274Table 10.10(b) Liberalization and pollution intensity of imports (N � 15180)

Variable OLS Fixed effects Tobin model

(1) (2) (3) (4) (5) (6) (7)

Log(YiYj) 0.827*** – 0.272 – 0.103 – 0.272 – 0.103 – 0.185 0.065
(18.71) (0.63) (0.63) (0.86) (0.33) (0.27) (0.09)

Log(NiNj) 0.181*** 1.277 3.649*** 1.277* 3.649*** 2.12 6.139**
(4.15) (1.38) (2.41) (1.91) (3.20) (1.51) (2.84)

Log(AiAj) – 0.237***
(12.02)

Log(DIST) 0.104
(1.02)

Pk � Tariff 0.001*** 0.000 0.000 0.001** 0.001** 0.001 0.001*
(15.48) (1.55) (1.50) (2.26) (2.21) (1.25) (1.85)

Tariff – 0.012*** – 0.002 – 0.003 – 0.002 – 0.003 – 0.002 – 0.005
(8.91) (0.63) (1.15) (0.92) (1.72)* (0.42) (1.03)

LANDLOCK – 0.082
(0.96)

DCOL 1.337***
(10.28)

DLANG – 0.083
(1.27)

Time effects No No Yes No Yes No Yes
Industry-country No Yes Yes Yes Yes Yes Yes

N 15180 15180 15180 15180 15180 N 15180 15180
F-stat 586.39 290.71 285.43 5.53 26.46 LR chi2 16100.03 16179.52
Prob. � F 0.00 0.00 0.00 0.00 0.00 Prob. � chi2 0.00 0.00
R2-overall 0.22 0.64 0.65 0.87 0.87 Pseudo-R2 0.26 0.26

Note: The independent variable is the log of imports, values in parentheses are the robust t-statistics; a constant is included in all regressions; * indicates
significance at 10% level; ** indicates significance at 5% level; *** indicates significance at 1% level.
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their paper, van Beers and van den Bergh (1997) argue that input-orientated
measures might not reflect the state of environmental stringency accurately
in a country if governments compensate the pollution-intensive industries
by providing them with financial assistance in the form of subsidies, export
rebates and so on. They therefore propose to use ‘output-orientated’
measures that capture the ultimate outcome of environmental regulations
and use a regulatory indicator developed by the UNCTAD, which relies on
self-reporting by national governments, as a proxy for environmental
governance.

In this analysis, we apply both input- and output-orientated measures of envi-
ronmental stringency by using two components of the Environment
Sustainability Index (ESI) – the Social and Institutional Capacity (CAP) and
Environmental System (SYSTEM) – which to our knowledge have not been
applied to this type of empirical exercise before. SYSTEM captures the state of
natural and managed environmental systems, such as cultivated systems, air
and water quality, water quantity, forests or biodiversity, and therefore appears
to be an appropriate indicator for regulatory outcome. In contrast, CAP includes
indicators for environmental governance, the use of environmentally friendly
production methods, and private-sector responsiveness to environmental prob-
lems. It is a broader measure than the traditionally used input-orientated regu-
latory stringency measures, since it includes sources of formal regulation (for
example, legislation, government effectiveness) as well as sources of informal
regulations (for example, social pressure, market-orientated incentives).

Once again, we use the gravity model for our analysis, specified as:

ln(Xijk) � log�0��1 log(YiYj) � �2 log(Ni Nj) � �3 log(Ai Aj)
� log �4 log(DIST )ij� �5 log(ENV)j � �6 LAND � �7 LANG
� �8 BORDER � �9 COL � uijk (10.10)

where Xijk represents the exports of industry k from country i to country j;
ENVj denotes the strictness of environmental regime in the importing coun-
try j; and the definitions of the remaining variables are the same as in
Equation (10.9). The SYSTEM and CAP variables are used as measures of envi-
ronmental strictness, where a higher score represents better performance
and vice versa.30 Equation (10.10) is estimated for the ten most pollution-
intensive sectors as identified by LAHTI, using data for the year 2002. The
sectors include: fertilizers and pesticides; industrial chemicals; tanneries and
leather finishing; synthetic resins, plastic materials and manmade fibres;
paper and paperboard containers; other plastic products; textiles; printing
and publishing; non-ferrous metals; and iron and steel.

The results from the Tobit estimation of Equation (10.10) are reported in
Table 10.11. The estimated coefficients show theoretically expected signs.
The effect of income per capita and population is significantly positive on
exports, whereas distance between trading partners and being landlocked
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276Table 10.11 Tobit estimation results of sector-specific ‘dirty’ export flows

Variable Pooled a Pooled a Industrial Industrial Leather Leather Plastic Plastic Plastic Plastic
chemicals chemicals tanneries tanneries n.e.c. n.e.c.

Log(Yi Yj) 0.407*** 0.316*** 0.393** 0.192* 0.316** 0.239* 0.383* 0.288* 0.528*** 0.414
(0.057) (0.057) (0.189) (0.169) (0.137) (0.135) (0.237) (0.235) (0.168) (0.159)***

Log(Ni Nj) 3.038*** 2.507*** 5.555*** 4.326*** 3.569*** 2.863** 5.143*** 4.367*** 3.518*** 2.876
(0.364) (0.326) (1.352) (1.048) (0.777) (0.704) (1.643) (1.473) (1.100) (0.944)***

Log(Ai Aj) �0.315 0.217 �1.744* �0.425 �0.329 �0.496 �0.126 0.676 �0.289 �0.383
(0.278) (0.260) (1.022) (0.874) (0.609) (0.576) (1.182) (1.136) (0.831) (0.768)

Log(DIST) �3.576*** �4.498*** �7.264*** �9.33*** �2.519* �3.091*** �7.988*** �9.310*** �3.873** �5.257
(0.647) (0.875) (2.373) (2.311) (1.389) (1.363) (2.891) (3.012) (1.906) (1.915)**

Log(SYSTEM) 9.391*** 16.874*** 19.366*** 11.377 10.214
(2.127) (7.392) (4.806) (9.216) (6.331)

Log(CAP) 8.073*** 15.615*** 10.360** 9.348** 10.030
(0.988) (3.297) (2.218) (4.251) (2.907)***

LAND �5.288*** �5.586*** �12.077***�12.16*** �3.525* �3.693** �7.408* �7.746** �3.488 �3.937
(0.907) (0.875) (3.592) (3.155) (1.871) (1.796) (3.951) (3.846) (2.577) (2.437)

LANG 3.778*** 2.504*** 4.985* 2.262 0.844 �1.168 5.927** 4.471 6.711 5.177
(0.713) (0.688) (2.399) (2.105) (1.649) (1.610) (2.961) (2.880) (2.083)* (1.956)***

BORDER �3.661* �3.605* �5.597 �5.871 �4.042 �4.227 �9.105 �9.375 �0.399 �0.484
(1.974) (1.904) (6.401) (5.597) (4.77) (4.601) (7.856) (7.676) (5.732) (5.405)

COL 4.296** 4.002** �0.796 �1.167 0.846 0.786 4.005 3.816 4.918 4.404
(2.071) (1.982) (6.837) (5.858) (5.259) (5.068) (8.269) (8.007) (6.188) (5.788)

Observations 1170 1170 117 117 117 117 117 117 117 117
Log-likelihood �1799.47 �1775.37 �180.61 �170.91 �285.58 �283.26 �174.53 �172.81 �198.74 �193.76
LR-chi2 736.00 784.20 65.61 85.02 56.11 60.74 50.52 53.97 55.03 64.99
Prob. �M chi2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pseudo-R2 0.17 0.18 0.15 0.20 0.09 0.10 0.12 0.14 0.12 0.14
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Variable Printing Printing Textiles Textiles Iron & Steel Iron & Steel Non-ferrous Non-ferrous

Metals Metals

Log(Yi Yj) 0.479 0.358 0.028 0.003 0.849 0.797 0.704 0.548
(0.164)*** (0.152)** (0.061) (0.061) (0.306)*** (0.309)** (0.297)** (0.287)*

Log(Ni Nj) 2.934 1.904 1.450 1.378 7.929 8.013 5.483 4.003
(1.099)** (1.908)** (0.330)*** (0.308)*** (2.528)*** (2.456)*** (2.386)** (2.013)**

Log(Ai Aj) �0.378 0.555 �0.110 �0.020 �4.421 �4.508 �1.630 �0.377
(0.824) (0.735) (0.258) (0.243) (1.953)** (1.901)** (1.679) (1.509)

Log(DIST) �7.736 �9.325 0.038 �0.182 1.522 0.595 �3.674 �5.431
(2.109)*** (2.172)*** (0.582) (0.580) (3.707) (3.739) (3.805) (3.983)

Log(SYSTEM) 16.633 1.869 �5.888 20.789
(6.492)*** (1.995) (11.806) (12.718)*

Log(CAP) 11.970 2.128 3.117 14.128
(2.913)*** (0.958)** (5.384) (6.108)**

LAND �4.039 �4.436 �2.628 �2.737 �10.098 �11.325 �3.087 �3.462
(2.582)* (2.379)* (0.785)*** (0.773)*** (6.653)* (6.613)* (5.141) (4.912)

LANG 8.288 6.519 0.258 �0.027 �2.805 �2.256 7.147 4.991
(2.153)*** (1.955)*** (0.707) (0.694) (4.222) (4.014) (4.030)* (3.747)

BORDER �3.313 �3.567 �2.448 �2.413 �3.508 �2.853 �9.090 �9.180
(5.531) (5.089) (2.147) (2.108) (9.764) (9.797) (11.612) (11.374)

COL 3.534 3.193 0.886 0.692 8.872 7.998 �0.641 0.771
(5.923) (5.398) (2.388) (2.345) (9.773) (9.665) (10.434) (9.555)

Observations 117 117 117 117 117 117 117 117
Log-likelihood �172.342 �166.61 �297.58 �295.60 �119.72 �119.67 �94.27 �92.504
LR-chi2 58.13 69.59 50.54 54.49 37.58 37.67 22.94 26.47
Prob. � chi2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pseudo-R2 0.14 0.17 0.08 0.08 0.14 0.14 0.11 0.13

Notes: a Industry-specific fixed effects included; Industrial chemicals includes fertilizers and pesticides; * indicates significant at 10% level; ** indicates signif-
icant at 5% level; *** indicates significant at 1% level; values in parentheses are standard errors; all regressions include a constant term not reported here.
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have negative effects. Common language and colonial ties are significant
and positive in a few specifications only. The negative sign of BORDER may
seem counterintuitive, as adjacent countries are expected to trade more.
However, considering the fact that Pakistan’s trade relations with most of its
neighbouring countries are restrained because of historical and political fac-
tors, a negative and largely insignificant effect that sharing a border has on
Pakistan’s exports is not surprising.

The estimates of the coefficient of SYSTEM and CAP are significant and posi-
tive in all estimations apart from the iron and steel and textile sectors. The esti-
mated elasticity of exports with respect to environmental stringency in the
remaining specifications is relatively large, ranging from 9.0 to 20.0. This sug-
gests that the environmental regulations of the importing countries play an
important part in determining Pakistan’s exports from the dirty sectors, and
countries with relatively stronger governance import more of these products.

Industrial pollution in Pakistan: 
implications for poverty

The objectives of Pakistan’s trade and industrial policies have been to
spur the manufacturing sector and promote economic growth. The main
reason behind the lax implementation of environmental regulations and
the ‘pollute first, clean up later’ path that Pakistan is currently following
is the popular belief that the domestic industry is not yet prepared to fac-
tor environmental considerations into its production methods and bear
the additional costs. The lack of an active environmental policy frame-
work might not have had such important implications for the country if
industrial emissions were growing from very low levels.31 However, this is
clearly not the case, and the existing emission levels are already high,
with a significant economic and human health impact, especially on
the poor.

Pakistan has one of the highest poverty rates in the world. Over 75 per
cent of its total population lives on less than US$2 a day, more than half of
them living in suburban and rural areas. This population depends directly
on natural resources and ecological services for their sustenance and liveli-
hood. At the same time, industrial pollution is worst in these poor areas, as
heavily pollution-emitting factories are usually located in suburban regions
close to farmland and villages, where the income of the residents is well
below the national average.

The poor bear the brunt of factory pollution directly as well as indirectly.
Direct effects include the high health costs imposed on the poor, who are
also more vulnerable to pollution because of their low nutritional intake,
crowded living and poor hygienic conditions. According to estimates, over
40 per cent of a poor household’s income is spent on medical expenditures
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in Pakistan, most of the poor being health caused by environment-related
hazards (IUCN 2002).

In addition, pollution limits the livelihood, food and nutritional security
of the poor by destroying natural resources. According to surveys conducted
by national and international agencies, air pollution has severely damaged
the production of wheat and rice in many areas of Pakistan (Moss 2001).
Furthermore, industrial effluents and waste water released on agricultural
lands have contaminated the groundwater, destroyed the fertility of the soil
and affected the nutritional quality of food produce. Contamination of the
coastal marine environment of Karachi and Gawadar and adjoining creeks
has substantially reduced fisheries production, adversely affecting the liveli-
hoods of thousands of poor fishermen (GoP 2005b). However, because of a
lack of awareness and appropriate resources, the poor are unable to take
remedial action. Also, in many cases, the factories are a source of employ-
ment and income for many of the local poor, therefore they are hesitant to
voice their concerns.

Indirectly, pollution affects poverty by having a negative influence on eco-
nomic growth. The economic contribution of sectors that are heavily depen-
dent on environmental goods – for example, agriculture, livestock, fisheries,
forestry and natural-resource-related manufacturing – is over 50 per cent to
national income and employment, and 75 per cent to foreign exchange
earnings in Pakistan. Damage to the natural resource base reduces output
and employment, hampering poverty alleviation efforts and socio-economic
development. It also limits the capacity of the poor to engage in alternative
livelihoods and diversify their livelihood strategies, increasing their vulnera-
bility to external shocks and aggravating poverty.

Dixon and Perry (1986) observe that most of the effects of environmental
mismanagement in Pakistan are rooted in environmental literacy and lack of
awareness. Knudsen (1999), however, argues that even where people know
they have a stake in environmental protection, the problem resides in the
structures and institutions that prevent them from playing any meaningful
role in environmental management.

Quantifying the direct and indirect effects of industrial emissions is
important, to assess the seriousness of the situation, set a strategic pro-poor
growth plan, and monitor the improvement in environmental manage-
ment over time. However, no relevant statistics are available, with the
result that no serious research has been conducted on the issue. The gov-
ernment appears to be slowly becoming aware of the importance of pollu-
tion monitoring and control in poverty reduction and pro-poor growth.
For example, the interim poverty reduction strategy paper (I-PRSP) pre-
pared in 2001 had eight policy objectives initially. These included the
banking and financial services sector, civil service, and gender-related
reforms; social development; health and nutrition; family planning; water
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supply and sanitation; and targeted social assistance. Environmental
management was a glaring omission from the list; however, this oversight
was remedied by mainstreaming environment in Pakistan’s poverty reduc-
tion strategy. The government is also developing a framework to measure
and compile various poverty–environment indicators at federal, provincial
and district levels, to facilitate the evaluation of environmental outcomes.
In addition, clean production initiatives have been undertaken in some
industrial clusters; for example, in Kasur, Sialkot and Korangi, with the
financial and technical assistance of donor organizations.

Concerted efforts and a serious commitment are required by both the
public and private sectors to prevent further environmental damage,
protect the most vulnerable segments of the society, and break the vicious
circle of economic and ecological poverty in Pakistan. Industrial develop-
ment provides opportunities to reduce poverty through employment and
income creation. However, gains from industrial development and trade
liberalization can only be maximized if an integrated and holistic
approach is adopted that both improves environmental governance and
promotes economic growth. This is because, even if the composition effect
is held constant, the scale effect induced by growth implies an increase in
output and an increase in total industrial pollution. To keep the scale
effect in check, the pollution intensity of industrial activity must be
decreased. This is possible through the transfer of cleaner technology if
sectoral pollution is a function of the vintage of technology and through
the enforcement of environmental regulation where pollution depends on
end-of-pipe treatment, as in the paper, leather and textiles industries
(Gallagher 2000).

Overall, industrial pollution loads are high in Pakistan because of the inef-
ficient management of resources, obsolete technology and the employment
of environmentally unfriendly production methods. Raising awareness and
building capacity to improve in-house management may assist Pakistan’s
industrial sector in reducing its environmental footprint as well as its pro-
duction costs.32

Conclusion

One of the most hotly contended issues in the globalization debate is the
impact of increased openness on the environment of developing countries.
It is argued that asymmetries between the environmental regulations of
developed and developing economies create a competitive advantage for
the latter to specialize in the production of pollution-intensive products,
which entails significant environmental, economic and social repercus-
sions. The purpose of this study was to revisit this issue in the context of
Pakistan.
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Using a combined toxicity index of manufacturing industries, we examined
the composition of Pakistan’s exports and found evidence to support the
claim that exports have grown in the pollution-intensive sectors relative to
cleaner ones after liberalization efforts gained momentum. Despite data lim-
itations, we made a modest empirical assessment using the IPPS database
developed by the World Bank. Although US pollution intensities are not a
substitute for actual data, a comparison of the ranking of industries accord-
ing to their pollution intensities in Pakistan and the USA reveals a very high
correlation, indicating that the most pollution-intensive sectors are similar
across both countries.

Our results suggest that earlier estimates of a negligible impact of laxity of
environmental regulations on trade flows based on cross-country regressions
should be viewed with scepticism. While identifying the compositional
changes that might have occurred in Pakistan’s economy, we find evidence
that the manufacturing sector has switched to more pollution-intensive pro-
duction over time. Applying the sectoral shares in output for 1975–6 to the
manufacturing data for 1995–6, we found that total air emissions would
have been significantly lower if industrial composition had remained as in
1975–6.

The results of the factor content approach reveal that the total net exports
of embodied environmental services to the OECD economies have increased
between 1975 and 2003. The trade-in-goods approach supports these find-
ings and shows that liberalization has been accompanied by an increase in
exports and a decrease in imports of pollution-intensive products to and
from OECD countries, respectively. Further, the environmental policy–trade
analysis confirms that the stringency of environmental regulations in the
importing countries is an important determinant of Pakistan’s exports of
dirty products.

Our findings therefore point to a change in the composition of output
and exports towards more pollution-intensive manufacturing that paral-
lels the opening of the economy. This suggests that Pakistan’s transition
from a closed to an open economy may have had non-trivial conse-
quences in terms of industrial pollution, since policies to internalize
adverse externalities were not strengthened simultaneously. Considering
the various channels through which pollution affects the poor, the gaps in
environmental policy must be filled to protect natural assets, public
health and the poor, and to secure sustainable pro-poor growth. The
analysis also highlights the importance of undertaking systematic empiri-
cal investigations of this nature for developing countries that are contem-
plating further trade liberalization – but lack statistics on environmental
quality – to draw broad inferences regarding changes in pollution levels
because of shifts in industrial activity and assess the implications of their
reforms.
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Appendix

Table 10.A1 Ranking comparison of most pollution-intensive
industries

LAHTI ranking EPA ranking

Fertilizers and pesticides Fertilizers and pesticides
Industrial chemicals Industrial chemicals
Tanning and leather finishing Pulp and paper
Synthetic resins, plastic materials Tanning and leather finishing
and man-made fibres

Paper and paperboard Textile processing
Plastic products Rubber products
Textiles Paints, varnishes and lacquers
Printing and publishing Printing
Non-ferrous metals Steel industry
Iron and steel Petroleum refining

Source: Compiled by the author with data from Government of Sindh (1999) and
Hettige et al. (1994).

Table 10.A2 Pakistan’s direction of trade statistics

Year 1991/2 1992/3 1993/4 1994/5 1995/6 1996/7 1997/8
Organization

Percentage share in total imports

OECD 62.2 58.6 52.6 49.3 49.9 48.7 46.5
OIC 16.5 16.9 20.9 21.3 22.4 26.0 23.3
ASEAN 7.3 8.5 9.5 12.6 11.2 9.0 12.6
SAARC 1.5 1.5 1.6 1.4 1.5 2.4 2.3
Other 12.5 14.5 15.4 15.4 15 13.9 15.3

Percentage share in total exports

OECD 54.9 56.7 60.0 58.6 55.3 59.7 59.5
OIC 14.6 16.0 13.7 12.9 12.9 11.8 12.5
ASEAN 5.6 5.2 3.7 4.0 5.3 2.5 3.2
SAARC 4.7 3.8 3.1 3.4 2.7 2.5 3.5
Other 20.2 18.3 19.5 21.1 23.8 23.5 21.3

Notes: OIC is the Organization of the Islamic Conference; SAARC is the South Asian Association
for Regional Co-operation.
Source: Government of Pakistan, Statistical Supplement to Economic Survey, 1997–8.
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Notes

1 Environmental resources are factors of production, not created by effort – for
example, air, water, soil, timber, minerals, oil, and so on.

2 Ecological poverty refers to the lack of a healthy natural resource base to safeguard
public health and local economies (Aggarwal 2001).

3 See Vincent (1997) and Stern et al. (1997) for a critique of cross-country investiga-
tions of economic growth–pollution relationships.

4 Negative list consists of items that are not allowed on the grounds of public
health, environmental concerns, morality or national security.

5 Khan (1999) shows that the emergence of the manufacturing sector as Pakistan’s
primary export is a consequence of trade liberalization reforms.

6 This excludes certain types of automobiles and alcoholic beverages.
7 A study by Punjab Environmental Protection Department estimates biological

oxygen demand in Pakistan’s main river, Ravi, to be as high as 300 mg/l as com-
pared to the acceptable WHO limit of 9 mg/l.

8 Cases of waterborne diseases caused by industrial pollution in Pakistan have gained
international attention. Two notable examples are the industrial fluoride poisoning
case, when hundreds of villagers in eastern Punjab were diagnosed as suffering from
bone deformities caused by bone fluorosis, and the Kasur tannery case, where thou-
sands of people in Kasur – the hub of leather industry – suffered from cancer, eye dis-
orders and skin diseases due to soil and water pollution caused by the tanneries.

9 The provincial EPAs were in addition to the Federal EPA established in 1984.
10 The government is now encouraging self-monitoring and reporting of effluents

and emissions, but this initiative has received a lukewarm response from the
industry so far.

11 This approach concentrates on industrial emissions and does not take into
account pollution caused by the transportation of products as a result of trade lib-
eralization (Jenkins 1998).

12 The factor content of the trade approach is commonly applied to test the validity
of the HOV model for labour and capital (Leontief 1953; Deardorff 1982; Leamer
1984). When environment is taken as an input, variations in national environ-
mental regulations imply that the endowment of environment differs across
countries, and therefore the pattern of environmental service flows may also vary
among them.

13 Deardorff (1982) suggests that the input–output matrix A should measure the total
factor demand; that is, direct plus indirect use of input factors when the model has
more goods than factors. The total factor demand may be expressed as A = F(I – B)-1,
where F is the direct factor input requirement matrix and (I – B)-1 is the Leontief
inverse matrix, which represents the amount of output required as an intermediary.

14 To include the zero observations in our sample, we follow Eichengreen and Irwin
(1998) and Chen (2004), and express ln(Xij) ≈ ln(1�Xij).
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15 The common border dummy is not included because of the nature of the dataset.
16 We consider 1990 onwards to be the post-liberalization period, since liberalization

efforts gained rapid momentum through the structural adjustment programme.
17 b3, b4, b6, b7 and b8 are not identified if uijk is included and Equation (10.9) is

estimated as a fixed-effects model.
18 For example, the leather industry is highly toxic and a major source of water

pollution. However, it is a moderately polluting industry in terms of air pollution.
19 Studies that estimate pollution loads for developing countries, such as Brazil,

China and Mexico, confirm that they have higher pollution intensities in
general than do their US counterparts (Gallagher 2000). This is because of
weaker environmental regulations, low productivity, old technology and the
adoption of cost-saving, highly pollution-intensive production methods in
these countries.

20 See Appendix Table 10.A1.
21 Recently, data on pollution intensities have been compiled for a few developing

countries – for example, China and Mexico. These datasets are, however, limited
in scope, since they are highly aggregated and do not classify industries according
to their overall hazardousness.

22 Data for 1995–6 are used because this is the most recent year for which industrial
statistics are available.

23 These estimates are constructed using the statistics from CMI, which covers only
registered firms (firms with at least ten employees) and does not take into account
production by small-scale, unregistered firms. Consistent time-series data for
small-scale and household manufacturing industries (SSHMI) are unavailable.
Prior to 1988–9, ad hoc surveys were conducted, with different geographical cov-
erage. Information gathered by the relatively recent census of SSHMI is therefore
not comparable to the previous surveys (GoP 1989).

24 See Appendix Table 10.A2 for the direction of trade statistics.
25 A notable exception to this is Mexico, which is therefore not included in our

sample.
26 This is because we used the same input–output table for the entire period. More

accurate results might be obtained if annual tables were to be used, but this is not
possible in our case because of the unavailability of data.

27 The model was estimated with the actual values of LAHTI, and the results
obtained were almost identical. However, we prefer to use the ranking of sectors
as it coincides with the ranking made available by EPA Pakistan.

28 To confirm that the fixed-effects approach is the appropriate estimation tech-
nique, the Hausman test is undertaken. We obtain a significant Hausman statistic
for the exports equation (chi2 = 10.72) and a significant statistic for the imports
equation (chi2 = 68.29), which indicate the presence of fixed effects in both cases.

29 These studies tend to focus on the USA because consistent time-series data on
pollution abatement costs are most easily available for the USA.

30 The correlation between SYSTEM and CAP is 0.23, which validates the need to use
both the indicators as proxies for environmental strictness.

31 The findings of Cole and Neumayer (2004) suggest that provided the environ-
mental Kuznets curve holds, it would take Asian developing countries (exclud-
ing India and China) at least another 60–80 years to reach the per capita income
levels where enough social and political pressure is generated for most of the air
pollutants to start exhibiting a declining trend. Considering the existing envi-
ronmental quality in most of these countries, such a timeframe may be too late
to prevent irreversible ecological damage.
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32 For example, according to estimates, the industrial sector could save approxi-
mately 22 per cent of its total energy consumption without any loss of output if it
utilizes the inputs more efficiently (GoP, Economic Survey 2000–01). This would
not only reduce air emissions but also substantially decrease the energy costs
faced by firms.
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