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Equity and Well-Being

Equity is an abstract concept covering philosophical issues such as fairness and
social justice, making its definition and measurement complex. This volume
tackles these complexities head-on. The book is enriched with many empirical
analyses and provides a comprehensive analysis of equity ranging from concepts
and measurements to empirical illustrations and policy implications.

After an extensive discussion on equity in the introduction, this volume
begins with a chapter on well-being, where the concepts of functioning and
capability are discussed. This is followed by a few chapters on what an equitable
distribution is and how equity can be measured. The volume then provides
a definition and a methodology to measure equitable growth, examining the
relationship between growth, inequality, and poverty. It also presents various
empirical illustrations and country-specific experiences with three country case
studies, which assess whether health and education services are equitable in
developing Asia, examining the extent to which these social services favor the
poor as well as the policy challenges to a more equitable delivery of these services.
Finally, these country studies provide evidence-based policy recommendations to
improve equity in social service delivery in developing countries.

Achieving social equity has long been an important policy goal. There are
relatively few studies on equity. This book aims to help fill this gap with an in-depth
analysis of the issues associated with equity, covering its concept, measurement,
and policy practices and implications.

Dr Hyun Hwa Son is currently a senior economist in the Economics and Research
Department of the Asian Development Bank (ADB). Before joining ADB in March
2007, she was a poverty specialist/economist at the United Nations Development
Programme. She also worked for the World Bank in Washington D.C., and
held an academic position at Macquarie University in Sydney, Australia. She
has worked and published extensively on poverty, inequality, pro-poor growth,
inclusive growth, health and education, and public policies.
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Preface

Even though equity has long been an important policy goal, inequity persists
globally. In the 1980s, governments were typically more interested in addressing
cost constraints and improving efficiency than in promoting equity. The situation
had improved by the end of the 1990s, when many governments and international
organizations prioritized equity in their development agenda. And this emphasis
has continued into the new millennium, as governments increasingly focus on
policies and programs to reduce inequity.

But despite the renewed attention, there are still few studies on the subject. This
book aims to help fill this gap with an in-depth analysis of the issues associated with
equity, including its concept and measurement, policy practices, and implications.
As is widely acknowledged, equity is an abstract concept covering philosophical
issues such as fairness and social justice, making its definition and measurement
complex. This book tackles the complexity. Aside from discussing the conceptual
issues surrounding equity, the text is enriched with many empirical analyses that
reveal clear policy implications. As such, its comprehensive analysis ranges from
concepts and measurements to empirical illustrations and policy implications.

This book was born out of work done for the Asian Development Bank’s
regional technical assistance (RETA) project on Equity in the Delivery of Public
Services in Selected Developing Member Countries, its chapters presenting
several of the background papers produced under the RETA project. It is hoped
the book can benefit those working in the development field, including academics,
practitioners, and policymakers.

There are a number of people I would like to acknowledge. I owe Dr Ifzal Alj,
former Chief Economist of the Asian Development Bank, considerable thanks for
encouraging me to become the leader of the RETA project and thus steering me
onto the path to writing this book. I am grateful for his insights and inspirations
on development issues, and I benefitted enormously from numerous discussions
with him during his tenure as the Chief Economist in the Economics and Research
Department. To the same extent, I am grateful to Dr Juzhong Zhuang, Deputy
Chief Economist of the Asian Development Bank, for encouraging me to write
the book, and I am thankful for his overall guidance.

I have also benefitted greatly from the many discussions I had about the
issues surrounding equity and public service delivery with many government



Preface xv

officials in Nepal, the Philippines, Sri Lanka, Lao People’s Democratic Republic,
and Indonesia before the launch of the project. These discussions deepened my
understanding of economic development in Asia. I would like to express my
particular gratitude to Dr Lava Deo Awasthi of Nepal, who was Joint Secretary at
the Ministry of Education, for his support. My passion for this project was ignited
by his enthusiasm about development issues in Nepal.

Many scholars in this field have helped me in various stages of manuscript
preparation: some read a few chapters and provided me with insightful comments
and suggestions, while others helped me clarify the many conceptual and practical
issues related to equity. Among those, I would like to acknowledge Professors
Nanak Kakwani, Jacques Silber, and Ernesto Pernia for sharing their in-depth
knowledge on the subject and also for their tolerance of my ignorance.

In addition, I am grateful to the authors who prepared the country chapters—
Chapters 9, 10, and 11—for their patience and hard work in going through many
rounds of revisions. Finally, I would like to thank Emmanuel San Andres and
Eric Van Zant for providing excellent research assistance and editing of the
manuscripts.
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Introduction

What is equity?

Equity and economics often make for awkward company. It seems that economists
talk quite often about equity, but there is little agreement about what exactly
is being talked about or whether it should concern economists at all. The
dictionary defines “equity” as “justice” or “fairness”—concepts one is more
likely to come across in political or legal literature than in the calculus-filled
tomes of economics. After all, in the world of profit-maximizing firms and utility-
maximizing consumers, equity has no place: whether economic output is owned
by one or equally shared, Pareto efficient allocations and equilibrium prices will
be determined. Nothing in general equilibrium theory requires that all actors in the
economy should have some minimum level of consumption or that the distribution
of goods should be equitable. However, despite the mechanical neatness and
analytical rigor of this “equity-less” economy, economists have grappled with
the question of equity, from Bentham’s (1781) “greatest possible quantity of
happiness” to Marxian (1867) socialism, and Sen’s (1993) capabilities approach.
So, what exactly do we mean by “equity?”

Equity in the vernacular sense is synonymous with justice and fairness; thus,
equity is about putting things right,! to give to one what one is due. Putting this
squarely in economic terms, equity is about finding the “right” distribution of some
good among individuals in a society. Economists often find it conceptually difficult
to deal with the question of fairness and distribution. While economic theory
regularly considers atomistic persons, firms, or countries, distribution necessitates
thinking of societies—many different individuals living and interacting together.
Rather than thinking of faceless representative persons (or households or firms),
arriving at a definition of a fair distribution requires thinking of all the individuals’
heterogeneous characteristics and circumstances. Equity requires a definition of
what individuals in particular circumstances are entitled to, be it some minimum
level of happiness or some share of society’s production.

Adam Smith, whose notion of the “invisible hand” was the inspiration for
competitive equilibrium theory, actually considered the question of equity. In
Wealth of Nations (1776), Smith writes, “No society can surely be flourishing
and happy, of which the far greater part of the members are poor and miserable.”
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(Book I, Section 8, paragraph 35). More than two centuries onward, economists
are still defining equity in terms of some concept of societal happiness: Kaplow
and Shavell (2002) define equity as a distribution of resources that maximizes
social welfare. This, however, does not tell us much about what is “right”
distribution as there is no clear definition of how to aggregate individual welfare
into social welfare. Bentham’s (1781) strict utilitarianism implies a simple
addition of individual welfare to calculate social welfare, implying perfect
social substitutability of one individual’s welfare for another’s. Assuming that
interpersonal comparisons of welfare are even possible (i.e., welfare is measured
in cardinal rather than ordinal terms), Bentham’s definition of equity would allow
for the tyranny of the majority. If a policy benefits, say, 90% of the population
at the expense of the other 10%, then it would be an equitable policy. To protect
the interests of the minority, Rawls (1971) proposes a “maximin” approach to
deriving social welfare—society’s welfare is only as high as the welfare of the
worst-off individual, and a fair distribution is achieved by maximizing the lot
of the worst-off. This approach is blind to the welfare of all other individuals
who are not the worst-off; thus, extreme inequality is acceptable so long as the
minimum welfare is maximized. However, improving the lot of the worst-off
can come at the expense of justice itself. As Nozick (1974) would argue, there
is not much justice in taking away a person’s hard-earned possessions to benefit
someone else; in fact, the confiscation of legitimately obtained property is itself the
definition of injustice. Other ways of aggregating individual welfare into social
welfare—what we call social welfare functions—fall somewhere between the
extremes of Bentham’s strict utilitarianism and Rawls’ maximin. That said, there
is no economic theory that informs us which is the “right” welfare function for
a given society. Any formulation of a social welfare function will have implicit
assumptions on weights and desirable distributions, which reflect the economist’s
value judgments of what is “right” distribution.

Note that equity is not the same as equality, although the two are related and,
quite often, used interchangeably. Equality, in its usual connotation, means that
each individual has the same amount of some measurable good, be it income,
welfare, or utility. Equality is easy enough to measure and it does not need
to know individual identities—either the good is distributed equally or it isn’t.
On the other hand, equity necessitates looking into individual circumstances and
relative positions. Are all individuals equal? How do we determine whether or
not two unique individuals are equal? Once circumstances and relative positions
are determined, equity then necessitates thinking about what individuals are due.
Do equal individuals deserve equal treatment and equal welfare? Is it just to treat
unequals equally? In principle, therefore, equity could be achieved even if the
distribution of some measured good is unequal (Le Grand 1991). That said, it is
quite understandable why equity and equality are confused with each other (apart
from the obvious reason that they are near homonyms). While equal distribution
of a good is not a necessary condition to achieve equity, equal treatment of equal
individuals is. This concept has been the hallmark of discussions on social justice
since Aristotle’s Nicomachean Ethics postulated that society must “treat like cases
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as like” (Ross 1998). Thus, a belief that all persons are equal necessitates a
definition of equity as a state of equality in all respects.

Equity and economic thought

Equity, unlike efficiency, is essentially a moral issue. Economics prides itself as
the queen of the social sciences in its ability to analyze social problems with
the objectivity and precision one usually sees in the natural sciences. It is able
to formulate falsifiable hypotheses, test them empirically, and develop scientific
conclusions. It is happy to relegate justice and fairness issues to parliament and
the courts in its pursuit of efficiency (cf. Coase 1960; Cooter and Ulen 2000).
Equity, however, requires economists to think about the very issues economics
would like to relegate to the other social sciences. Somehow, economists have to
reconcile their faceless and atomistic homo economicus with human circumstances
and suffering. Economists have indeed tried to reconcile these two opposing
thoughts—models incorporating various definitions of equity have been proposed
to suit different fields of enquiry. Equity in growth theory often revolves around
the treatment of different generations (Svensson 1980; Arrow et al. 1995): is it
fair for current consumption to constrain future consumption? Equity in public
economics, on the other hand, revolves around vertical and horizontal equity
in taxation (Atkinson and Stiglitz 1980): who should be taxed (or subsidized)
and by how much? Meanwhile, equity in regulation considers fairness vis-
a-vis incentive compatibility (Zajac 2001): when is it “right” to constrain or
regulate successful firms, if at all? Among the fields of economics, however,
it is development economics that needs to consider equity the most. Discussions
of poverty, inequality, and inclusive growth—how to expand and distribute the
economic pie—all revolve around equity.

In thinking of equity, economists are immediately confronted with a difficult
question: What is it that we want to equitably distribute? One answer that comes
to mind is happiness—otherwise termed as welfare or utility (Bentham 1781;
Mill 1848; Harsanyi 1976)—until one realizes that it is almost impossible to
measure, much less distribute. Thus, an index of happiness or welfare that is
measurable and distributable needs to be found. Income is a commonly used
index for this purpose as it represents everything a person can purchase, which
will presumably maximize one’s utility. However, income as an index of happiness
falters when one considers that the level of utility from income is only as good
as one’s choice set (Le Grand 1984)—a millionaire cannot benefit much from
his wealth if there is nothing he considers worth buying or if he has no access
to the one item he needs (e.g., a life-saving drug). From here economists turn
to other goods that are more closely related to “well-being”, such as access to
basic needs (International Labour Organisation 1977), total consumption (Slesnick
1994), rights and freedoms (Steiner 1994; Van Parijs 1995), capabilities and
functionings (Sen 1993), opportunities (Dworkin 1981), and basic liberties (Rawls
1993). Note, however, that one’s selection of the good to be distributed could
determine the implied social welfare function to be used. For example, selecting
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basic needs would require a function closer to Rawls’ maximin approach as
persons are expected to require some minimum level of needs; on the other
hand, selecting total consumption would require a function that allows some
interpersonal substitutability.

A prevailing view is that equity is achieved if there is equality in opportunities
and resources while allowing for inequalities in outcomes (Dworkin 1981; Roemer
1998). Also known as resource egalitarianism, this point of view assumes that
all people are equal. It then argues that if opportunities are distributed equally,
then any inequality in outcomes—say, in terms of income or consumption—
observed henceforth is due to the subsequent decisions made by individuals.
Society, represented by the state, needs to ensure that opportunities are distributed
equally, but people themselves should decide how to use their opportunities and
reap the results of their efforts. This view satisfies moral concepts of personal
responsibility and provides socially beneficial incentives for productive effort.
However, resource egalitarianism fails to account for variables and events that
are external to the individual but nevertheless have an impact on outcomes. For
example, random events like the weather can determine the outcome of decisions.
Likewise, externalities of other peoples’ actions can have a negative impact on
personal outcomes. In these cases, resource egalitarianism may not necessarily
result in equitable outcomes.

About this book

So should economists even concern themselves with questions of equity? Posner
(2003) argues that economics has nothing to say in matters of distribution because
justice and fairness cannot be reduced to the quantifiable terms favored by
economics. Farber (2003), who sees economics as having something to contribute
to discussions on equity, concedes that, ultimately, one has to look outside
economics to find a meaningful discussion of equity. Given the normative nature
of equity and the difficulties of modeling and measuring it, why can’t economists
just relegate it to parliament and the courts, or at least the other social sciences?
To this we can actually give a positive answer: economists’ concern for equity is
an expression of what Adam Smith (1759) terms “sympathy”: we see how inequity
affects others, mirror it in ourselves, and abhor it. Sympathy in this sense is not
just a sentimental notion coined by romantic 18th century moral philosophers; it is
an objective human trait observed across cultures that challenges the economists’
constructed concept of homo economicus. Fehr and Schmidt (1999) in various
experiments show that humans exhibit inequality aversion and would like to
minimize inequality in outcomes. For example, Fehr and Schmidt (1999), Heinrich
et al. (2004) and Oosterbeek, Sloof, and van der Keulen (2004) show that there
is a consistent tendency toward equal distributions in ultimatum games, which is
remarkable considering that the Nash equilibrium of ultimatum games is to have
highly unequal distributions. In experiment after experiment, test subjects exhibit
qualities of fair play and inequality aversion, even if these qualities work against
their personal interests. In other words, humans—economists included—have an
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ingrained sense of what is fair and just. As Adam Smith would say, it is in our
nature to consider equity in our research, and economists have a lot to contribute to
society’s discussion of how to equitably distribute the gains of production. And that
is why we wrote this book, which discusses conceptual, technical, and empirical
issues of equity. It begins with issues surrounding the concept and measurement
of equity and goes on to operationalize these concepts of equity through empirical
studies on various sectors of the economy, such as education and health.

The volume starts with a chapter on “What is well-being?”’, which provides a
critical evaluation of the alternative approaches to defining well-being, including
the concepts of functioning and capability, where deprivation encompasses non-
income dimensions. Chapters 2 and 3 are devoted to what an equitable distribution
is and how equity can be measured. Chapter 2 argues that equity should not only
measure dispersions in the distribution of income, but should also have a close link
with social welfare. It discusses two measures of distribution—the Lorenz curve
and the Bonferroni curve—and their related numerical indices, the Gini index and
the Bonferroni index. Since both indices are used to measure relative inequality,
these are not adequate measures from a social justice point of view. In this context,
this chapter introduces absolute measures of inequality that would be sensitive to
an increase in the absolute gap between the rich and poor. These absolute measures
are modified from the Gini and Bonferroni indices, and it is argued that they are
more relevant from social justice perspectives. The chapter extends its discussion
to social welfare functions, which is particularly instrumental in evaluating the
social welfare impacts of government policies. It provides policy insights into
understanding different forms of the social welfare function and shows that the
Bonferroni social welfare index can be a better measure than the Gini social
welfare index if the main objective of policymakers is to maximize the welfare of
the poor.

The discussion of conceptual issues of equity is deepened and becomes
technically rigorous in Chapter 3. This chapter “On the concept of equity in
opportunity” argues that measuring the equity of opportunity in society is an
essential ingredient in the formulation of policies and programs that promote
inclusive growth. In this chapter, equity of opportunity is defined and measured
through the theoretical framework of the social opportunity function, a concept
similar to the social welfare function. The functional and graphical distribution
of opportunity is discussed through the generalized Lorenz curve and the
Bonferroni curve, while complete ranking of distributions is achieved through
their related numerical indices: the concentration index and the Bonferroni index
of opportunity, respectively. The concepts of relative and absolute measures of
equity of opportunity are then introduced and a social opportunity index that
considers both the amount and distribution of opportunity is developed. These
measures are used to analyze changes in the opportunities for healthcare and
education in the Philippines from 1998 to 2007.

Chapter 4 tackles patterns of growth, discussing the relationship between
growth, inequality, and poverty. There has been intense debate over the rela-
tionship among the three. It has been argued that growth in average incomes
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automatically trickles down to benefit the poor. The opposing view to this
trickle-down argument puts the distribution of income and wealth at center stage,
arguing that reductions in inequality are required to combat poverty. This side
includes adherents of the notion of “immiserizing growth”—that is, the idea that
growth in average incomes may well occur at the same time as large groups of
people are being increasingly impoverished. During the 1990s, the proliferation
of quality data on income distribution from a number of countries has allowed
rigorous empirical testing of standing debates. This chapter assesses the pattern
of growth through its linkages to changes in poverty and inequality using data
from 25 developing Asian countries during 1981-2005. It provides an ex post
analysis that evaluates whether the growth process in a country has been equitable
or inequitable. For this purpose, the chapter applies a measure called the “poverty
equivalent growth rate” (Kakwani and Son 2008), which shows how the benefits
of growth have been shared between the poor and the non-poor over time.

Chapter 5 examines the issue of redistribution through taxation and introduces a
tool to assess a government’s fiscal policy from an equity point of view. Different
taxes have different impacts on distribution. Generally, personal income taxes
and property taxes are progressive, increasing equality by taxing the rich more
and the poor less. On the other hand, indirect taxes on consumption are usually
regressive because the poor consume a larger share of their income than the rich. By
and large, the overall tax system in developing countries is regressive (Gemmell
and Morrissey 2005), mainly because developing countries tend to rely more
heavily on indirect taxes that include taxes on goods and services and international
trade. For instance, indirect taxes in Thailand constituted about half of total tax
revenue (45%) in 2009. Indirect taxes generally offset the equity gains that could
be achieved through progressive direct taxation. One way to increase progressivity
of indirect taxes is to target these taxes on goods and services consumed at different
rates by the rich and the poor. For example, government can lower or eliminate the
value added tax on products that make up a large proportion of the poor household’s
consumption (e.g., basic food items) while increasing taxes on luxury products
that are generally consumed by the rich. Thus, in the selection of taxable items one
should give careful consideration to the consumption patterns of the population.
The chapter provides a tool to assess government tax and expenditure policies
from an equity perspective based on people’s consumption patterns.

Social protection is a means for direct government intervention to address
equity. Social protection systems not only protect people during times of economic
crisis, but also represent an investment in future growth. Chapter 6 looks into key
issues relating to social protection programs and largely focuses on targeting.
This chapter introduces a new targeting indicator that is a function of four
factors: the percentage of the poor targeted by the program, the percentage of
the population that can be covered by the program, Type I error (i.e., probability
of excluding the poor from a given program), and Type Il error (i.e., probability of
including the non-poor in the program). This indicator measures the association
between the poverty status of households or individuals and the selection of
beneficiary households or individuals—a higher value for this indicator suggests
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the program has better targeting ability. The chapter goes on to discuss the issue
of coverage, which is relevant to a program’s efficiency as well as its impacts
on poverty reduction. This issue arises because, in many cases, the number of
beneficiaries is not equal to the number of poor people in the population. While
too many beneficiaries can mean resources are being wasted, too few beneficiaries
means poverty impacts are minimal. Most targeted programs suffer from a severe
mismatch that reduces the targeting power of the programs—even if we have
perfect information about the poor, the program can still suffer from a mismatch
if, by design, not all the poor can be reached. This issue is addressed through
an indicator that measures the extent to which the mismatch reduces targeting
efficiency.

Chapter 7 provides an ex ante assessment of the implementation of the
conditional cash transfer (CCT) program. Ex ante impact evaluation of social
protection programs similar to that carried out in this chapter would be useful
in answering a number of policy-relevant counterfactual questions that ex post
evaluations would be unable to answer. This evaluation has been done with
the Philippines’ CCT program called the Pantawid Pamilyang Pilipino. The
study investigates the impact of CCT on current poverty, and the impact of this
extra money on school attendance under different transfer amounts and different
targeting criteria, such as universal targeting, geographical targeting, targeting of
the poor, and progressive targeting.

To what extent can aggregate income measures such as per-capita gross
domestic product (GDP) explain people’s standards of living? Can growth in
per-capita GDP alone bring about significant improvements in people’s standards
of living in a reasonable period of time? Chapter § seeks to answer these questions
by comparing achievements and inequities in the standards of living of different
countries at different stages of economic development. In particular, this chapter
assesses the performance of countries in different regions of Asia over the period
2000-07, testing for the statistical relationship between indicators of the countries’
standards of living and per-capita GDP. It finds that to achieve social progress,
patterns of investment in human development matter more than economic growth
per se. Results also show that convergence in standards of living would take
longer than the convergence in per capita incomes, implying that economic growth
should be complemented by an improvement in living standards in order for human
and social development to be achieved. It proposes not only the enlargement of
the economic pie and the allocation of resources toward basic services, but also
the development of policies and institutions that will enable the continuous and
efficient delivery of quality basic social services. An important message emerging
from the analysis of Chapter 8 is that the quality of public social services in health
and education is important to growth.

The next three chapters deal with the issue of equity in education and health
services in three developing countries: the Philippines, Nepal, and Sri Lanka.
Deprivation of education and health services not only indicates poverty, but is
also part of the very definition of poverty itself. The poor need access to at least a
minimum level of education and health services to escape poverty and contribute
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to society. However, a lack of income means they have few or no resources to
procure the very services that can bring them out of poverty. Chapters 9, 10, and
11 show that the poor have the least opportunity to avail themselves of education
and health services, with many having little or no access even to basic healthcare
or education. However, it is not enough that the poor are able to avail themselves
of basic social services; these services need to be delivered with at least acceptable
quality. A poor boy may attend school, but the quality may be so poor that he ends
up learning nothing; likewise, a woman may have antenatal care, but its quality
may be so poor that she cannot justify the cost of travel to get it. Finally, even
when governments spend on social sectors, the rich may benefit rather than the
poor. These three issues—accessibility, equitability, and distribution of public
resources—are critical in achieving equity in the delivery of education and health
services. Chapters 9, 10, and 11 present case studies on the Philippines, Nepal,
and Sri Lanka, respectively. The Philippines’ presents a case in which people
have access to education and health services, but the quality is often of concern.
By contrast, Nepal suffers from both poor accessibility and poor quality of these
services. Sri Lanka, meanwhile, stands out from neighbouring Asian economies
for its better development indicators and also can yield policy lessons in improving
the delivery of education and health services.

Note

1 Note that the root of the word “justice” is the Latin jus, which means rightness, and the
Latin justitia literally means “to put things right”.



1 Whatis well-being?

Introduction

Poverty is defined as the “pronounced deprivation in well-being” in the 2000/01
World Development Report (WDR). But what does well-being mean? How do we
define it? And what are the elements necessary to ensure a decent level of well-
being? These are not easy questions to answer. Several approaches have been
used to describe well-being in the socioeconomic literature, important among
them are basic needs, economic growth, quality of life, and welfare. How do
these approaches differ? And which approach is the most appropriate to describe
well-being? This chapter, briefly, deals with these broad questions.

In any society some people enjoy higher levels of well-being than others. In this
context, poverty may be viewed as the low level of well-being of some sections
of society. Poverty becomes a concern if some sections of society are so deprived
that they are unable to function with dignity. As the 2000/01 WDR writes, to be
poor “is to be hungry, to lack shelter and clothing, to be sick and not cared for, to
be illiterate and not schooled.”

This chapter evaluates the alternative approaches that have been applied in
the literature to define well-being. It then discusses the concepts of functioning
and capability pioneered by Sen (1985, 1999), which in recent years had led to
poverty being largely defined as capability deprivation. Although this approach
makes the concept of poverty broader and more closely related to the actual lives
people lead, a distinction must be made between capability deprivation in general
and poverty in particular. Poverty is concerned with the inadequacy of command
over resources needed to generate socially determined basic capabilities, whereas
capability deprivation is more general and may be caused by a host of factors, of
which command over resources may not be the most important. Thus, poverty is
not necessary for a person to suffer capability deprivation.

Does economic growth mean more well-being?

Gross domestic product (GDP) per capita and related aggregate income measures
are widely used to assess the economic performance of countries. The rate of
change in real GDP per capita has become a standard economic indicator used by
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economists, politicians, and business analysts in economic debates. Despite the
popularity of economic growth as a measure of success, it is being increasingly
realized that it is an inadequate measure of change in the well-being of the society
concerned. Higher economic growth does not necessarily mean a higher level of
well-being for the people.

GDP as conventionally measured excludes many factors that contribute to
well-being, while incorporating other factors that have an adverse effect on it.
For instance, GDP does not include non-market production in the economy: the
contribution made by housewives to output can be quite substantial but it is not
included in GDP. On the other hand, as growth in economic production leads to
increased pollution, people spend more money protecting themselves from the
resulting ill-effects. These expenditures are included in GDP, but they do not
necessarily add to well-being. Moreover, the pollution itself contributes to the
people’s ill-being, but this is not netted out of the output that caused them in GDP
measures.

This is not to suggest that economic growth is unimportant for well-being.
Economic growth provides people with greater command over goods and
services and thus gives them greater utility. Per-capita income is an important
explanatory variable for determining key education and health indicators—such
as life expectancy at birth, literacy rate, enrollment rate, child mortality rate,
and birth attended by skilled health worker—all of which reflect people’s well-
being. In other words, people’s choice sets can be expanded through economic
growth, but we need to remember that this is not exactly the same concept as
well-being.

The benefits of economic growth are seldom shared equally. Some people may
enjoy a large share of economic benefits, while a large proportion of people may
be completely bypassed by economic growth. Thus, economic growth does not
necessarily imply a higher level of well-being for every individual belonging to a
society. If our objective is to enhance the well-being of every single individual in
society, then economic growth is not an appropriate indicator to judge the changes
in aggregate well-being. Instead, it should be supplemented with other indicators
that are more closely associated with individual living standard. According to the
2010 Human Development Report, “economic growth is a means and not an end
of development.” This is indeed a forceful statement, suggesting that there is no
automatic translation from high growth in gross national income to progress in
human development.

Functionings and capabilities

People want income because it allows them to possess commodities, which they
then consume. The higher their income, the greater the command people will
have over these commodities. The possession of commodities, including services,
provides people with the means to lead a better life; thus, the possession of
commodities or opulence is closely related to the quality of life people enjoy.
However, it is merely a means to an end. As Sen (1985) points out, “ultimately,
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the focus has to be on what we can or cannot do, can or cannot be.” Therefore,
well-being must be seen as individual achievements and not as means that
individuals possess. Well-being or standard of living is not about the possession
of commodities; rather, it is about living. Along these lines of reasoning, Amartya
Sen developed the ideas of “functionings and capabilities.” While functioning is
an achievement, capability is the ability to achieve. Thus, functionings are directly
related to what kind of life people actually lead, whereas capabilities are concerned
with the freedom people have in the choice of life they lead.

Income allows an individual to purchase commodities with which he or she
generates various functionings. But not all individuals can convert commodities
into functionings to the same degree. For instance, a disabled person may not
be able to do many things that an able-bodied individual can do with the same
commodity. As such, in measuring well-being or standard of living, our focus
ought to be on the achievements of people and not merely on the commodities
they possess.

It may seem obvious that the higher the income people have, the greater will
be their capabilities. After all, it is an observed fact that developed countries do
have a higher standard of living than developing countries. But the relationship
between the two is not as simple as it appears. Consider, for example, a country
which has succeeded in reducing its mortality rate so much that its per-capita
GDP falls because of the resulting increase in population; in this case, can
we say conclusively whether the country’s living standard has improved or
deteriorated? The answer is not clear: the fall in per-capita income suggests that
the country has become poorer, but, at the same time, the country has increased
the capability of its citizens to live a longer life. This example demonstrates the
complex nature of the relationship between income and the capabilities that
people possess.

Utility functions and happiness

Real income measures based on the utility maximization hypothesis are widely
used to capture changes in people’s welfare. In the literature, an individual’s utility
is defined in terms of his or her consumption of goods and services. It is assumed
that a typical individual allocates his or her fixed income to various goods and
services in such a way that his or her utility is maximized. The prices of goods
and services play a crucial role in the construction of real income measures. This
literature in welfare economics has resulted in the development of “price” and
“real income” indices that are widely used in practice.

The main drawback of the real income approach is that the utility function
implicit in the approach is narrowly defined as a function of a commodity bundle.
As such, this approach does not take account of the characteristics of the people—
that is, what people can or cannot do. It merely provides an index of “opulence”
or an index of the command people have over commodities. Sen (1989, p. 64) is
highly critical of this approach because it reflects only “what one has rather than
what one gets from what one has.” As argued earlier, well-being is about living.
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Quality of life may be enhanced by opulence, but opulence alone is not well-
being.

On the other hand, it is not uncommon to reason that, ultimately, it is the
subjective happiness of people that really counts, rather than faceless commodity
bundles or per-capita GDP. Is it thus more appropriate to measure well-being in
terms of the degree of happiness? The answer is no. On this subject, Sen (1989)
argues that living standards cannot be the same as happiness. More specifically,
he writes that:

If an immensely rich able-bodied, healthy, well-educated person were to tell
us that he is unhappy, we would have no prime foci reason to disbelieve him
(he could be really unhappy), but we would scarcely think that his unhappiness
indicates that his standard of living is low. He is unhappy despite his high
standard of living. The fact that we see nothing unbelievable or absurd in such
a possibility indicates quite clearly that the notion of living standard and that
of utility or happiness are not identical. The former may be typically very
important to the latter, but they are not the same things.

(Sen 1989, p. 65)

People can be happy or unhappy irrespective of how they live. In India, many
people live in severe poverty with no access to the basic amenities of life, and yet,
they may still be happy because of the belief that they will be better-off in their next
life. Indeed, they believe that the more they suffer in this life, the better-off they
will be in their next. Such religious beliefs may help alleviate people’s sufferings,
but these beliefs are not necessarily correlated with people’s standards of living.
Well-being is about people’s capabilities to do things. The more capabilities people
have, the higher is their well-being. Yet, higher well-being may or may not make
people happier.

It is not suggested that happiness or unhappiness is entirely based on a person’s
state of mind. People may be unhappy because they are unable to do things they
want or have limited capabilities to function. If large numbers of people express
unhappiness, it is a good indicator that they have lost some basic capabilities and it
is worthwhile to pay attention to its causes. In this regard, the degree of happiness
(or unhappiness) can, in some circumstances, be a good indicator of people’s
well-being (or ill-being). But then again, happiness is not the same as well-being.
Moreover, happiness can only be measured through people’s perceptions, which
may change drastically over a short period. Therefore, the level of happiness alone
would not be a stable indicator of well-being because it could change without any
change in the people’s actual living standards.

Basic needs

In the 1950s and 1960s, growth in per-capita GDP (or related income measures)
was the principal yardstick for measuring economic development. The dominant
ideology at that time was that economic growth would create widespread
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prosperity by creating more jobs and more goods and services. The benefits of
economic growth would eventually “trickle down” to the poor.

By the early 1970s, it became clear that economic growth did not help
the poor. The level of poverty remained persistently high despite the rapid
economic growth in many countries. Consequently, dissatisfaction with growth-
oriented policies became widespread. International organizations, particularly
the World Bank, shifted the focus of their development strategies from growth
to meeting people’s basic needs. Greater emphasis was thus placed on the
eradication of poverty and meeting people’s basic needs in education, health,
and housing.

The basic needs approach involves providing people with a minimum basket of
goods. This approach, clearly, is more closely related to people’s living standards
than growth in an aggregated income measure. The higher the satisfaction of
people’s basic needs, the greater will be their well-being. However, this approach
again places its entire emphasis on the possession of commodities and not on
people. Well-being must reflect what lives people are able to lead rather than
the bundle of commodities they possess. As individuals differ from one to
another, their needs are also different. A basic bundle of commodities given to
an individual may not necessarily result in the same achievements for another
individual.

Well-being defined on the basis of functionings and capabilities is focused on
people—specifically on the lives they lead and on their achievements. This is a
more general approach in the sense that it takes into account many aspects of life
other than the fulfillment of basic needs. Well-being is a more complex concept,
while the basic needs approach is rather narrow. For instance, it says nothing about
the political and civil liberties people may or may not be enjoying. As Dasgupta
(1993) points out, to ignore political and civil liberties when we evaluate the
quality of life is simply grotesque.

Human development index

The United Nations Development Programme (UNDP) defines human develop-
ment as both the process of widening people’s choices and the level of their
achieved well-being. This definition is closely related to Sen’s conceptualization
of standard of living in terms of “capabilities” and “functionings”: while the
former concept refers to the choices people have, the latter refers to the actual levels
of well-being. The two approaches, which seem to have the same motivation, put
people ahead of commodities.

As its name suggests, human development may narrowly be interpreted as the
development of people’s potential. It is important to develop people’s potential
so that they have wider choices, but the development of potential is not enough if
no environment exists for them to utilize it. What’s important is what people can
do with their potential, not just what they possess. For instance, we may succeed
in improving the educational levels of people living in a certain region, but if
the region does not provide enough job opportunities, then their well-being may
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not necessarily improve, even with more education. Well-being should thus be
measured in terms of functionings or capabilities to achieve, not just in terms
of their educational attainment. However, this is not to suggest that educational
attainment is not an important constituent of well-being; it is very important
because people without education have limited possibilities to function effectively
in society.

The UNDP’s concept of human development is not as narrow as the name
suggests. It is defined in terms of achievements and focuses on the ends rather
than the means of development and progress. According to this concept, the real
objective of development is to create an enabling environment for people to enjoy
long, healthy, and creative lives. Thus, the concept is very close to the ideas of
“functionings” and “capabilities.”

The UNDP developed the Human Development Index (HDI) to compare
standards of living across countries. The idea of this index was conceived in
order to focus on well-being rather than on GDP growth rates. It is a composite
indicator reflecting three aspects of well-being: longevity, learning, and material
standard of living.

Longevity is measured by life expectancy at birth, which indicates the number
of years a new born infant would live if patterns of mortality prevailing for
all people at the time of birth were to stay the same throughout his or her
life. Life expectancy could be seen as an indicator of several other indicators
of well-being such as nutrition, sanitation, and medical facilities. Moreover,
since most people would prefer to live longer, life expectancy can be regarded
as an indicator of achievement, and, therefore, becomes eligible for inclusion
as an important component of well-being. On the other hand, learning is
measured by an indicator that gives two-thirds of its weight to the literacy rate
for adults and one-third to the combined gross primary and secondary school
enrollment rate. Finally, the material standard of living is measured by real
GDP per capita adjusted for purchasing power parity (PPP). The HDI is a
single indicator of well-being that can be used to rank countries by the level
of their well-being. Thus, we can compare each country’s achievement in terms
of the degree of well-being. These comparisons are obviously very important
because they provide a basis for learning about policies that would enhance the
well-being of the people, especially in countries where the level of well-being
is low.

The HDI has the virtue of being simple because it is derived from a simple
average of three important components of well-being. However, the index has
been subject to considerable criticism because of its arbitrariness. There exists
no rational justification for assigning equal weights to the different components
of well-being. There is also arbitrariness in the selection of the minimum and
maximum values used to normalize the various indicators.

How the different components of well-being should be weighted is a serious
problem. If we insist on having a complete system of rankings of countries, then
arbitrariness is unavoidable. An alternative approach suggested in the literature is
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that of principal components, where the component weights are proportional to the
leading principal component of the correlation matrix. The rationale behind this
approach is that the data should determine the “optimum” weights that capture the
largest variations in the three indicators. The main difficulty with this approach
lies in its extreme objectivity. The weight given to each component of well-being
reflects our value judgments about how much importance we want to give to
different aspects of well-being. These value judgments cannot be determined
mechanically from the observed data.

Sen (1989) correctly argues that it is not necessary to convert several indicators
of well-being into a single index. The concept of well-being has an inherent
pluralism and should not be seen as a one-dimensional measure such as weight
or height. Hence, we should adopt a partial approach under which we make
comparisons of well-being using a small number of capabilities that are generally
regarded as important.

Measuring poverty: income approach versus capability
deprivation

One of the earlier studies on poverty was done by Rowntree (1901) who defined
families as being in primary poverty if their total earnings are insufficient to
obtain the “minimum necessities of merely physical efficiency.” He estimated the
minimum money costs for food that would satisfy the average nutritional needs
of families of different sizes. To these costs he added the rent paid and certain
minimum amounts for clothing, fuel, and sundries, to arrive at a poverty line for
a family of given size. A family is then identified as poor if its total earnings are
below the poverty line. This approach to measuring poverty may be called the
“income approach,” which identifies the poor on the basis of monetary income or
consumption and measures the degree of poverty in society.

The income or consumption approach is widely used to measure poverty.
Whether we should use income or consumption to measure poverty is an issue
that is still debated. In general, consumption is believed to be a better indicator
of a household’s long-term welfare than income. Households tend to maintain a
stable consumption level over time by saving when income levels are high and
borrowing when income levels are low. Conversely, income tends to fluctuate
more widely than consumption, and it is relatively more subject to measurement
errors than consumption. Obtaining precise information on income is particularly
difficult in developing countries, particularly countries that have large informal
sectors. Households might also find it difficult to accurately recall income from
various activities in the informal sector that allow immediate payments for the
purchase of food and other necessities.

Regardless of how it is measured in practice, the income approach views
poverty as the deprivation of income (or consumption). Poverty exists because
some sections of society have such low incomes that they cannot satisfy their
minimum basic needs as defined by the poverty line. But income is not the only
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deprivation people may suffer. Although income deprivation may give rise to
several other deprivations, people may still suffer acute deprivation in many other
areas, even if they possess adequate command over commodities. In this context,
Sen (1999) correctly argues that poverty should be viewed as the deprivation of
basic capabilities rather than merely as a low level of income.

Viewed in terms of capability deprivation, poverty encompasses not only
material deprivation (as measured by income or consumption), but also many
other forms of deprivation such as unemployment, ill health, lack of education,
vulnerability, powerlessness, and social exclusion. Thus, poverty viewed from
such a broad perspective opens up a wider range of policy options that
governments may focus on to reduce poverty. For instance, if there is acute
deprivation in health, then public policy should address the health aspects of
poverty. Similarly, if poverty is only concerned about income deprivation, then
policy needs to be geared toward increasing people’s incomes. Hence, the most
effective way of poverty alleviation would be to implement policies that deal
directly with specific kinds of deprivation that have been identified. On the other
hand, it is also possible that lack of income is the main cause of the specific
deprivation. In this case, a combination of policies that enhance income and reduce
the specific deprivation may be appropriate. Thus, using the capability deprivation
approach should not imply that we abandon the income approach completely;
rather, both approaches should complement each other.

Poverty as the lack of basic capabilities

Under the capability deprivation approach, an individual may be defined as poor
if he or she lacks basic capabilities. But what are these basic capabilities and how
do we identify them? These fundamental questions intrinsically involve value
judgments. The answers to these questions depend on how a society prioritizes
different capabilities. This prioritization may, in turn, depend on the economic
resources that a country possesses. There is no clear-cut formula for determining
basic capabilities. However, despite these complexities, it is still possible to get
a consensus on some basic capabilities. For instance, if a person suffers from ill
health and has a low life expectancy, he or she can surely be classified as poor.
Similarly, an illiterate person can be defined as poor because he or she finds it
difficult functioning independently in society. All those capabilities that relate
to basic health, education, shelter, clothing, nutrition, and clean water may be
regarded as basic capabilities.

In 1997, the UNDP developed a Human Poverty Indicator (HPI), which focused
on five essential areas of human existence. The first component concerns the so-
called “longevity deficit,” which is defined as the percentage of the population
that is at risk of dying at the age of 40. This indicator measures the health status
of the population. The second component is related to deficiencies in education
and is measured by the percentage of illiterate members of the population. The
remaining three components are (i) the percentage of the population with no access
to drinking water; (ii) the percentage of the population with no access to basic
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health services; and (iii) the percentage of children below five years old who
suffer from malnutrition.

The HPI attempts to combine all these five components into a single indicator
based on an ad-hoc weighting scheme. To formulate poverty reduction policies, it
is unnecessary to produce a single human poverty indicator. Moreover, a compo-
site index constructed from numerous indicators may not be viewed as desirable,
given that each indicator reflects a different dimension of well-being. While a
single composite index may have the virtue of being simple, and the advantage
of providing cross-country rankings, measuring and monitoring deprivation
separately is more useful for policymaking.

Poverty versus capability deprivation per se

Suppose that a millionaire, who has all the economic means to buy anything he
or she wants, suffers from a disease that prevents him or her from achieving
some basic functionings. Despite having access to the best medical facilities, this
millionaire is surely suffering from a serious capability deprivation; however, it
would be odd to call him or her “poor.” This illustrates that poverty is only present
when basic capability failure arises because a person has inadequate command over
resources, whether from market or non-market sources. By examining capability
deprivation alone, we cannot always identify persons who are poor in this specific
sense.

Accordingly, there is aneed to make a distinction between capability deprivation
in general and poverty in particular. Poverty is concerned with the inadequacy of
command over resources needed to generate socially determined basic capabilities,
whereas capability deprivation is more general and may be caused by a host
of factors, of which income or entitlement to resources may not be the most
important. In that regard, a person may suffer capability deprivation but still not
be poor.

Defining poverty from the capability perspective cannot be accomplished
independently of income measurements. One should only be concerned with
capabilities to function that are derivable from income. Income (or command
over resources) and capability cannot be separated, but at the same time it must
be recognized that the linkage between the two is far from being straightforward.
As individuals have different needs, they are different in their ability to convert
the incomes or resources they have into capabilities to function. Therefore, each
individual will require different resources to achieve his or her basic capabilities.

Ideally, any proposed income measure of poverty should be constructed from
capabilities. The choice of poverty line should reflect the cost of achieving basic
human needs. However, the measure used most frequently internationally, that
is, the US$1 (or $2) per person a day poverty line, is not in accordance with the
capability approach to poverty: it does not reflect the inadequacy of command over
the resources to achieve basic capabilities. A person can have income sufficient
to be classified as non-poor according to the $1-a-day yardstick, but not to attain
income-dependent basic capabilities. If poverty reduction, as properly understood,
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is to be achieved, then a new measure reflecting its extent and distribution in
the world will be required. This new measure should reflect not only material
dimensions of well-being, but also non-material dimensions such as education and
health. In recent years, poverty has been increasingly viewed as multidimensional,
so non-material dimensions of well-being have attracted substantial interest.



2 Whatis an equitable distribution?

Introduction

In this chapter we look at what an equitable distribution is and how equity can be
measured. The main purpose of measuring equity is to understand how incomes
generated in the economy affect people’s welfare. Equity, therefore, does not just
measure the dispersion in the distribution of income; rather, it is a normative
concept and has to be linked with social welfare. Measures of equity discussed in
this chapter are, therefore, linked to various social welfare functions proposed in
the literature.

Equity is measured at the aggregate level, with the aggregation performed
over all individuals in a society. To achieve this, we need to measure the
economic welfare of each individual; ideally, this should incorporate all factors
that contribute, directly and indirectly, to individual welfare. In practice, however,
economic welfare is measured by either income or consumption, and there exists
no consensus about which one to use. According to Deaton (2000), income
and consumption are different concepts, not just two ways of measuring the
same concept. Income measures the potential claims of an individual on an
economy’s output; in other words, it is a measure of the rights or entitlements each
individual has within the economy. Consumption, on the other hand, measures
actual consumption of goods and services and thus reflects current standards of
living. While this is not the place to resolve this controversy, we note that in general
income is used as a measure of welfare in developed countries, and consumption,
largely, in developing countries.

Household surveys are the main source of information on household income
and consumption, and estimates of individual economic welfare are derived from
this data. Although further adjustments are required to account for differences in
needs based on household size and composition, an index of economic welfare
derived accordingly measures the economic welfare of each individual in society.
This index is used to determine which individual is better off or worse off than
others in the society. In this chapter, equality (or inequality) in the distribution
of an individuals’ economic welfare is referred to as equity (or inequity) in the
distribution of economic welfare.
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Lorenz curve and Gini index

The Lorenz curve, named after Max Otto Lorenz, is widely used to represent
and analyze the distribution of income and wealth. Lorenz proposed this curve
in 1905 to compare and analyze inequalities of income and wealth in a country
during different periods, or in different countries during the same period. In this
chapter, our main objective is to compare and analyze inequality in the distribution
of individual economic welfare within a country. If we rank all individuals in
ascending order of their economic welfare, the Lorenz curve can be described by
a function, L(p), which is interpreted as the fraction of total welfare enjoyed by
the lowest pth fraction of population. Kakwani (1980) shows that L(p) satisfies
the following conditions:

(@ Ifp=0,L(p)=0

(b) Ifp=1,Lp)=1

© L(p)=%=0andL'(p)= 75 >0
(d Lp)=p

where the welfare, x, of a person is a random variable with probability density
function f(x) and mean welfare, w, and L'(p) and L”(p) are the first and second
derivatives of L(p) with respect to p.

These conditions imply that the Lorenz curve is represented in a unit square. In
Figure 2.1, the diagonal OB line through the unit square is called the egalitarian
line. The Lorenz curve lies below this line. If the curve coincides with the
egalitarian line, this suggests that each person enjoys the same welfare; that is,
the case of perfect equality. In the case of perfect inequality, the Lorenz curve
coincides with OA and AB, implying that all economic welfare in society is
enjoyed by only one person.

(@]
w

Cumulative proportion of welfare

o]
>

Cumulative proportion of individual recipients

Figure 2.1 The Lorenz curve, L(p).
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Because the Lorenz curve displays the deviation of each person’s welfare from
perfect equality, it captures, in a sense, the essence of inequality. The nearer
the Lorenz curve is to the egalitarian line, the more equal the distribution of
welfare. Consequently, the Lorenz curve can be used as a criterion for ranking
government policies or programs. Suppose there are two alternative government
policies that result in two different welfare distributions, X; and X;. If the
Lorenz curve of X; is above that of X, at all points, then, from an equity
point of view, the first policy is preferred over the second policy, or we may
say that distribution X7 is more equitable than distribution X;. However, if the
two Lorenz curves intersect, neither policy can be said to be more equitable
than the other. Thus, the Lorenz curve only provides a partial ranking of
distributions.

A complete ranking of distributions can be obtained with the Gini index, which
measures the deviation of the Lorenz curve from the egalitarian line. It is defined
as one minus twice the area under the Lorenz curve:

1
G=1 —2/0 L(p)dp @.1)

The Gini index lies between 0 and 1: a value of 0 implies perfect equity (i.e.,
everyone receives the same welfare) and 1 implies perfect inequity (i.e., one person
receives all the welfare). The values of the Gini index for different distributions
inform us which distribution is more equitable than the other. The greater the Gini
index, the lower the equity in the distribution of welfare. Thus, the Gini index is
a well-known measure of inequity and represents the opposite of equity. So we
may use (1 — G) as a measure of equity in the distribution of welfare.

Bonferroni curve and Bonferroni index

In 1930, Carlo Emilio Bonferroni proposed a curve similar to the Lorenz curve
derived from the cumulative means of an income distribution. Again, ranking
individuals in ascending order of their economic welfare, we can construct a
conditional mean welfare of the bottom p proportion of the population. Suppose
tp is the mean welfare enjoyed by the bottom p proportion of the population and
is the mean welfare enjoyed by individuals in the population, then the Bonferroni
curve is defined as

B(p)="2 (2.2)
"

Note that u, =0 if p =0 and w, = p if p = 1. This suggests that B(p) lies
between 0 and 1. The relationship between the Lorenz curve and the Bonferroni
curve is then derived as

B(p) = 2P 2.3)
P
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The higher the curve, the more equal the distribution. A distribution X will be more
equitable than Y if the Bonferroni curve for X is higher than that for Y. Similar to
the Lorenz curve, if the two Bonferroni curves intersect, we cannot infer whether
X is more or less equitable than Y. The Bonferroni curve also provides a partial
ranking of income distributions. A complete ranking of distributions is provided
by the Bonferroni index that is defined as one minus the area under the Bonferroni
curve:

1
B=1-— /0 B(p)dp 2.4

which ranges between 0 for perfect equality and 1 for perfect inequality. Like the
Gini index, B in equation (2.4) is a measure of inequity. So we may measure equity
by (1 — B), the values of which for different distributions are able to indicate which
distribution is more equitable compared to the other.

Relative and absolute equity

Equity can be measured in both relative and absolute terms. If a measure of equity
remains unchanged when the welfare enjoyed by each individual in society is
altered by the same proportion, then such a measure is called a relative measure
of equity. The Lorenz curve gives a relative measure of equity because the curve
remains unchanged when the welfare of each individual is increased or decreased
by the same proportion. In a similar manner, the Gini and Bonferroni indices
discussed above are relative measures of equity or inequity. However, according
to Kolm (1976), an equi-proportional increase in all welfare must increase inequity,
because richer persons will enjoy a higher incremental increase in their standards
of living than poorer persons. So alternatively, we can define absolute measures
of equity (or inequity) that do not show any changes in equity or inequity when
everyone’s welfare is increased or decreased by the same magnitude.

Although inequality is commonly perceived as a relative concept, an absolute
concept of inequality can also be attractive, since government transfer policies are
generally understood in terms of absolute benefits going to the poor. Suppose
there are two people with incomes of $100 and $1,000, and the government
implements a policy which gives $15 to the poorer individual and $100 to the
richer. Such a policy may not be readily accepted as equitable even if the poor
benefits proportionally more than the non-poor: this policy has actually increased
the absolute difference in income between the rich and the poor even as it reduced
the relative difference between them. Note that equity is a concept related to
fairness and justice; as such, its measure in absolute terms is intuitively more
appealing from the perspective of fairness and justice. The poor person in the
hypothetical example above could still see that his income was lower by $900
than the rich person’s.

To measure absolute inequity, we introduce an absolute inequity curve:

@(p) = pnlp —L(p)] (2.5)
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This curve has the following properties:

(@ Ifp=0,9(p)=0
(b)) Ifp=1,0(p)=0
© ¢'(p)=—(n—x)
) ¢"(P)=—75 <0

It can be shown that if the welfare of all people is increased or decreased by
the same absolute amount, the curve will not change. In Figure 2.2, OA is the
egalitarian line. If the curve coincides with the egalitarian line, this means that
each person enjoys the same welfare, which is the case of perfect equity. The higher
the absolute inequity curve, the greater is the absolute inequity in the distribution
of welfare. The curve attains its maximum value at the point where x = i. A policy
will be judged as absolutely equitable (or inequitable) if it causes ¢(p) to shift
downward (or upward).
The area under the inequity curve multiplied by 2 gives

Ag =uG (2.6)
which is an absolute index of inequity; the larger the index, the greater the absolute

inequity in the distribution. An alternative absolute inequity curve related to the
Bonferroni curve is given by

e(p)=u(l = B(p) = (u— up) 2.7

It can be easily shown that any absolute increase or decrease in welfare of all
people does not shift the €(p) curve either upward or downward. The area under

C B

o(p)

o Cumulative proportion of income recipients

Figure 2.2 Absolute inequity curve ¢(p).
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the Bonferroni absolute inequity curve is given by
Ap=uB (2.8)

which is an alternative measure of absolute inequity related to the Bonferroni
index and may be called the Bonferroni absolute inequity index.

There is another measure, called the relative mean deviation, which is defined
as the maximum distance between p and L(p). This maximum is attained when
x = u so that the relative mean deviation is given by

,U«—M*j|

R=F(u) [ 2.9)

where F'(u) is the proportion of individuals who have per-capita welfare less than
wu, and p* is the mean income of individuals who have per-capita welfare less
than u. R is a relative measure of inequity. It lies between 0 and 1, thus, (1 — R)
may be used as a measure of equity. An absolute measure of inequity related to
the mean deviation is given by

Ry=F(u)lp—p*] (2.10)

It can be easily verified that the absolute measure of mean deviation in
equation (2.10) is invariant when the welfare of all individuals is increased or
decreased by the same amount, while the relative measure of mean deviation in
equation (2.9) is invariant when the welfare of all individuals is increased by the
same proportion.

The Lorenz curve and social welfare

Government policies should be judged based on their impact on social welfare,
which is an aggregate measure of society’s welfare derived from each individual’s
welfare levels. Following this view, a policy X should be judged as superior to
another policy X» when the social welfare derived from X is greater than that
derived from X;. Fortunately, under certain conditions, the ranking of distributions
according to the Lorenz curve is identical to the ranking implied by the social
welfare function. In 1970, Anthony B. Atkinson proved a theorem showing
that if social welfare is defined as the sum of individual utilities, and every
individual has an identical utility function that is increasing in income and is
concave, then the ranking of distributions according to the Lorenz curve criterion
is identical to the ranking implied by the social welfare function, provided that the
distributions have the same mean income and their Lorenz curves do not intersect.
An important implication of this theorem is that one can evaluate alternative
policies from the point of view of welfare without knowing the form of individuals’
utility functions, except that they are increasing and concave, and provided that
the Lorenz curves do not intersect. If the Lorenz curves do intersect, however,
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two utility functions that would rank the distributions differently can always be
found.

Atkinson’s theorem relies on the assumption that the social welfare function
is equal to the sum of individual utilities and that every individual has the same
utility function—assumptions that are rather restrictive. Fortunately, Dasgupta,
Sen, and Starrett (1973) as well as Rothschild and Stiglitz (1973) demonstrated
that the theorem is, in fact, more general and would hold for any symmetric
welfare function that is quasi-concave.

The Lorenz curve makes distributional judgments under the assumption that
the two distributions have the same mean incomes. In practice, we can never have
any two distributions with the same mean incomes. As extensions of the Lorenz
partial orderings, Shorrocks (1983) and Kakwani (1984) arrived at a criterion that
would rank any two distributions with different means. The new ranking criterion
they developed is given by L(u, p), which is the product of the mean income p
and the Lorenz curve L(p):

L, p) = uL(p) (2.11)

In comparison, the Lorenz ranking is based only on L(p). Shorrocks and Kakwani
proved a theorem saying that if the generalized Lorenz curve of distribution X
is higher than the generalized Lorenz curve of distribution X; at all points, then
we can say unambiguously that the social welfare implied by distribution X
will always be higher than the social welfare implied by distribution X;. In other
words, distribution X is welfare-superior to distribution X,. This result holds
for a wide range of social welfare functions. The only restriction on the social
welfare function is that it should be symmetric and quasi-concave in individual
incomes. Figure 2.3 presents the generalized Lorenz curves for two distributions
X 1 and Xz.

Similar to the idea of the generalized Lorenz curve, we propose a generalized
Bonferroni curve defined as

L
B(u,p)= MT@ (2.12)

It can be easily shown that if the generalized Bonferroni curve of distribution X}
is higher than the generalized Bonferroni curve of distribution X, at all points,
we can say unambiguously that social welfare implied by distribution X; will
always be higher than the social welfare implied by distribution X>. In other words,
distribution X7 is welfare-superior to distribution X,. Again this result holds for a
wide range of social welfare functions.

Inequity indices and social welfare

In the previous section, we demonstrated that we can rank government policies
from a welfare point of view using either the generalized Lorenz curve or the
generalized Bonferroni curve, provided the curves do not intersect. If the curves
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uL(p)

O Cumulative proportion of income recipients A

Figure 2.3 Generalized Lorenz curve puL(p).

for different policies intersect, we cannot judge if one policy is welfare-superior to
another. Thus, the two curves provide only a partial ranking of different policies.
In such situations, we cannot rank policies without specifying social welfare
functions.

Since a higher generalized curve implies greater social welfare, we can achieve a
complete ordering of policies by calculating the area under the generalized Lorenz
curve, which can be used as a measure of social welfare. The area under twice the
generalized Lorenz curve is obtained as

1 1
W =2 fo L(p)dp = p(1 — G) =2 fo xp(1 = p)dp 2.13)

Equation (2.13) is the social welfare function implied by the Gini index that
was proposed by Sen (1974). Note from the third term on the right hand side of
equation (2.13) that the Gini social welfare function is the weighted average of
individual welfare levels, with weight given by w(p) = 2(1 — p). It can easily be
shown that total weight adds up to 1. Furthermore, the weight is proportional to
the welfare ranking of individuals: the poorest individual receives the maximum
weight and the richest individual gets the minimum weight. If this pro-poor
weighting of welfare is acceptable to policymakers, then it is a useful tool to
analyze government policies.

From equation (2.13) we also note that G measures the loss of welfare in
percentage terms due to the existence of inequity, while the absolute measure
A measures the absolute loss of welfare due to the existence of inequity.
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Alternatively, we can derive a new measure of social welfare that is equal to
the area under the generalized Bonferroni curve as given in equation (2.12):

lL 1
o= [ 2Pdp =1~ 5= [ 5o @.14)

which is the social welfare measure implied by the Bonferroni inequity index. Note
that like the Gini welfare measure, the Bonferroni welfare measure is the weighted
average of individual welfare levels with weight given by v(p) = —log(p). It can
be shown that the total weight adds up to 1 and that weights decrease monotonically
with p. This suggests that the poorest individual receives the maximum weight,
while the richest person gets the minimum weight.

Based on our discussions so far, we now have two social welfare functions: one
implied by the Gini index and the other implied by the Bonferroni index, both
of which have all the desirable properties of a social welfare function—that is,
increasing in individual welfare, quasi-concave, and weights decreasing mono-
tonically as individual welfare increases. A pertinent question that subsequently
arises is which index of inequity should be used in practice? The Gini index is
most widely used, while hardly any studies use the Bonferroni index. It can easily
be seen that weighting functions for the two indices have the following first and
second derivatives:

w(p)=-2 and w'(p)=0 (2.15)

and
!/ 1 4 1
viip)=—= and vi(p)=—5 (2.16)
p p

The equations in (2.15) show that weights in the Gini social welfare function
decrease monotonically at a constant rate. On the other hand, the equations in
(2.16) suggest that weights in the Bonferroni social welfare function decrease
monotonically at an increasing rate. In short, the Bonferroni weight function
declines more steeply than the Gini weight function. Since the total weight
for both functions adds up to unity, this implies, as indicated by Figure 2.4,
that the Bonferroni social welfare function gives a greater weight to the
individuals at the bottom of the welfare distribution than the Gini social welfare
function. Based on this result, it can be concluded that the Bonferroni social
welfare function is more egalitarian (or pro-poor) than the Gini social welfare
function.

The social welfare function implied by the relative or absolute mean deviations
can be defined as

Wg=p—F(ulpn—pn*] (2.17)

This social welfare function gives exactly the same weight to all individuals who
have per-capita welfare less than u, where the weight is proportional to F(w);
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Figure 2.4 Weighting functions for Gini and Bonferroni social welfare functions
(SWFs).

similarly, it gives exactly the same weight to all individuals whose per-capita
welfare is greater than u, with the weight being proportional to [1 — F(u)]. This
suggests that the social welfare function is completely insensitive to any transfer
of welfare among the individuals with per-capita welfare that is either less than or
greater than . The social welfare function is only sensitive to transfers of welfare
between the two groups of individuals: those with per-capita welfare less than p
and those with per-capita welfare greater than . Such social welfare functions
are not regarded as desirable.

Empirical illustration

For empirical analysis, we use data from the Philippines’ Annual Poverty
Indicators Survey (APIS) conducted in 1998, 2002, 2004, and 2007 obtained from
the National Statistical Office in Manila. The APIS is a nationwide household
survey designed to provide poverty indicators at the provincial level.

APIS gathers information on various aspects of well-being for all 78 Philippine
provinces, as well as for the cities and municipalities of Metropolitan Manila.
It provides detailed information on demographic and economic characteristics;
health status and education of family members; awareness and use of family
planning methods; housing, water, and sanitation conditions and families; avail-
ability of credit to finance a family business or enterprise; and family income and
expenditures. The APIS data sets for 1998, 2002, 2004, and 2007 collected such
information from more than 38,000 households and 190,000 individuals across
the Philippines.



What is an equitable distribution? 29

Table 2.1 Measures of social welfare and equity in the Philippines

1998 2002 2004 2007
Consumer price index (1998 = 100) 100.0 121.1 132.8 156.2
Nominal expenditure per capita 18,196 24,505 27,088 29,531
Real expenditure per capita in 1998 18,196 20,228 20,395 18,910

prices

Relative Gini index 46.29 47.64 45.64 45.24
Absolute Gini index 8,422 9,636 9,309 8,554
Relative Bonferroni index 56.93 58.11 56.26 55.82
Absolute Bonferroni index 10,359 11,754 11,474 10,555
Gini social welfare 9,774 10,591 11,086 10,356
Bonferroni social welfare 7,837 8,473 8,921 8,355

Source: Author’s calculations.

Table 2.1 presents various measures of social welfare and equity in the
Philippines, covering 1998-2007. As expected, nominal expenditure per capita
increased from 18,196 pesos in 1998 to 29,531 pesos in 2007, an increase of over
62%. However, as shown in Table 2.1, inflation has run at 4.95% a year over
the decade (using 1998 as the base year), so after adjusting for inflation we see
that growth in real expenditure per capita was sluggish at 0.43% annually during
1998-2007.

Table 2.1 also presents the estimates for two alternative measures of relative
inequality: the relative Gini index and the relative Bonferroni index. The two
measures display the same pattern of inequality measured using per-capita
expenditure: inequality initially increased from 1998 to 2002 and then decreased
from 2002 onwards. The table also shows the social cost of inequality in terms
of per-capita expenditure. Such monetized losses are estimated by means of
absolute Gini and Bonferroni indices. According to the absolute Gini index,
per-capita expenditures lost due to inequality were 8,422 pesos in 1998, 9,636
pesos in 2002, and down to 8,554 pesos in 2007. A similar pattern emerges
from the absolute Bonferroni index; yet, its monetary loss in absolute terms is
far higher than its counterpart Gini index because the former gives a greater
weight to the poorer segment of the distribution compared with the latter. These
findings clearly suggest a loss of social welfare due to inequality in society. This
brings us to our next discussion on the estimates for Gini and Bonferroni social
welfare.

Note that the Gini and Bonferroni social welfare are expressed in terms of
per-capita real expenditure, but accounting for losses in social welfare due to
inequality. In the Philippines, social welfare based on the Gini index was estimated
at 10,356 pesos in 2007, while actual per-capita expenditure was 18,910 pesos; in
other words, 8,554 pesos per capita were lost due to inequality. The story becomes
even more dramatic when we place greater importance on the poorer segments of
the society using the Bonferroni social welfare: in 2007, the social welfare losses
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due to inequality amounted to 10,555 pesos per capita in the country, resulting in
social welfare of 8,355 pesos per capita.

Conclusion

Distribution is largely ignored in microeconomic theory, being relegated to two
fundamental theories of welfare where nature or an omnipotent state will have to
think of and implement distribution. However, in the real world, how the economic
pie is distributed is not a peripheral but a central consideration, sometimes
spelling the difference between social harmony and social unrest. Thus, measuring
how economic gains are distributed in society is of utmost importance for both
researchers and policymakers.

In this chapter, we discussed two measures of distribution—the Lorenz curve
and the Bonferroni curve—and their related numerical indices—the Gini index
and the Bonferroni index. Both indices are measures of inequality, such that a
higher value (between zero and one) represents more inequality. Both indices
are also relative measures of inequality; that is, an equiproportional increase in
everyone’s income (or expenditure) will not change the value of the indices, even
if it has resulted in a wider gap in the income (or expenditure) between the rich
and poor. This makes these indices inadequate from a policy and social justice
point of view; thus, we develop absolute measures of inequality that would be
sensitive to such increases in the gap between the rich and poor. In these absolute
measures, which are modified from the Gini and Bonferroni indices, the values
of the indices will not change if there is an equal increase in the magnitude of
everyone’s income (or expenditure). These absolute measures of inequality are
more intuitive and useful from a policy and social justice point of view.

Policies often have the aim of improving social welfare, which in turn is the
aggregate of individual welfare. However, evaluating the social welfare impacts
of policies is easier said than done, since there is no way for a government to
know with certainty what the underlying social welfare function is, much less the
values of individual welfare. Fortunately, it is possible to rank distributions—say,
before and after the implementation of a certain policy—without knowing the
form of the social welfare function. Using the generalized Lorenz and generalized
Bonferroni curves—and their related Gini social welfare and Bonferroni social
welfare indices, respectively—it is possible to gauge whether a particular policy,
or any other event for that matter, worsened or alleviated social welfare. However,
given these alternative measures, which one should researchers and policymakers
choose? Both measures are pro-poor—that is, poorer individuals are given greater
weight than richer ones—but weights in the Gini welfare index decrease at a
constant rate with income (or expenditure) while those for the Bonferroni welfare
index decrease at an increasing rate. Thus, the latter index may be considered to
be more pro-poor than the former.

Using data from the Philippines, the above measures of social welfare and
equity show that inequality increased in 1998-2002 but decreased in 2002—07,
even though real expenditure growth per capita was measured at 0.43% annually
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in 1998-2007. Data analysis also quantifies how much social welfare is lost
due to inequality, assuming that social welfare functions are based on either the
generalized Lorenz or Bonferroni curves. Even though real expenditure per capita
in2007 was measured at 18,910 pesos (at 1998 prices), an egalitarian society would
consider itself poorer by 8,554 pesos (based on the Gini social welfare index) or
10,555 pesos (based on the Bonferroni social welfare index) per capita because
of inequality. In other words, these measures of the social costs of inequality say
that the misery of the poor is much greater than the affluence of the rich and, as a
result, society is poorer.



3 On the concept of equity in
opportunity

Introduction

It is now widely accepted that economic growth is necessary, but may not be
sufficient to achieve economic development. Economic growth creates oppor-
tunities in the economy that enhance well-being. For instance, it generates
employment, which allows people to consume goods and services. Yet the
economic opportunities are not always equally available to all; circumstances
or market failures generally bar the poor from availing them, and they generally
benefit less.

Economic growth can directly create opportunities through market operations.
More importantly, however, it generates resources in the form of tax revenues,
fees, and fines, which governments use to create opportunity, particularly in
education, health, housing, and so on. How equitably are people able to avail
these opportunities? This is an important policy issue. We need to measure the
equity of opportunity before the government can formulate policies and programs
that facilitate the full participation of those who are less well off. In this chapter,
we define and measure equity of opportunity, accomplished through the social
opportunity function, which is similar to the idea of the social welfare function
discussed extensively in Chapter 2.

Social opportunity function

Suppose there are n individuals in a society arranged in ascending order of their
incomes, that is, x1,x2,x3,... ... ... ,X,. Given this, we may define a general
social welfare function as

W=W(X)=W(X1,X2,X3y 000 cee on. , Xn) 3.1)

where X = (x1,X2,X3, ... «vv ... ,X,) 1s an ordered income distribution, which
defines a specific ordering of the society.

This concept of a general social welfare function was introduced by Bergson
in 1938 and subsequently developed by Samuelson in 1947. In Chapter 2, we
discussed the relationship between the generalized Lorenz curve and social
welfare function: if the generalized Lorenz curve of distribution Xj is higher
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than the generalized Lorenz curve of distribution X, at all points, then we can say
unambiguously that social welfare implied by distribution X7 will always be higher
than social welfare implied by distribution X>. This relationship holds under three
fairly general conditions, viz., that the social welfare function is (i) increasing,
(i1) symmetric, and (iii) quasi-concave in individual incomes. The generalized
Lorenz curve can be drawn using data on household income or consumption,
which are widely available from household surveys. Based on such data, we can
infer which social ordering is welfare-superior to another without knowing the
form of the social welfare function.

Similar to the idea of the social welfare function, we may define a social
opportunity function:

O=0P1,V2,Y3peee eeenen V) (3.2)

where y; is the opportunity enjoyed by the ith person in society whose income
is x;, and i varies from 1 to n. Opportunities can be defined in terms of various
services, for example, access to health or educational services or access to job
opportunities in the labor market. The main objective of government policy is to
maximize the social opportunity function to enhance social well-being.

The average opportunity for the population is defined as

Y i (3.3)

i=1

y:

S |-

This is the average opportunity available, but it does not tell us how it is distributed
across the population. To say how equitable or inequitable opportunity is, we need
to know the social opportunity function as defined in equation (3.2). In practice,
we cannot know the social opportunity function exactly, which raises the question
of how to measure equity or inequity of opportunity in a society. Just as the social
welfare function is related to the generalized Lorenz curve (discussed in Chapter 2),
below we discuss the relationship between the social opportunity function and the
concentration curve. The idea of the concentration curve can be used to measure
equity or inequity of opportunity, which is discussed in the following section.

Concentration curve

As discussed in Chapter 2, the Lorenz curve describes the entire distribution of a
single variable such as income or consumption in a society. Mahalanobis (1960)
generalized the concept of the Lorenz curve to describe the consumption patterns
of different commodities. Later Kakwani (1977, 1980) provided a more general
and rigorous treatment of concentration curves in a study of relationships among
the distributions of different economic variables. In this chapter, we use many of
Kakwani’s results to define and measure equity of opportunity.

Suppose y(x) is an individual opportunity function, which is the opportunity
enjoyed by an individual with income x. If x is a random variable with probability



34  Hyun Hwa Son

density function f(x), then the average opportunity enjoyed by the whole society
is given by

[es) 1
y= /O &) ) = /0 Vi (3.4)

where dp = f(x)dx and y, is the opportunity enjoyed by an individual at the
pth percentile, with p varying from 0 to 1. Equation (3.4) is similar to equation
(3.3) but expressed in a continuous distribution. Suppose C(p) is the proportion
(or share) of opportunity enjoyed by the bottom p proportion of individuals in
the population when individuals are arranged in ascending order of income and
given by

1 [P
C(p)== d 3.5
(p) 7/0 yrdr (3.5)

where y, is the opportunity enjoyed by an individual at the rth percentile. The
function C(p) is called the concentration curve. It has the following properties
(Kakwani 1980):

(@) 1fp=0,C(p)=0

(b) Ifp=1,C(p)=1

(© C(p)="2>0and C"(p) =24

(d) C(p) <p forall pify'(x) >0 forall x and C(p) > p for all p if y/(x) <0
for all x

C’(p) is the first derivative of C(p) with respect to p and is always non-negative
because the opportunity function y(x) cannot be negative. This implies that the
concentration curve increases with p: in other words, the curve is sloping upward.
C(p) = p is the egalitarian line where everyone in society enjoys the same
opportunity.

The second derivative of the concentration curve, C”(p), is positive (negative)
if y/(p) is positive (negative). If y'(x) > 0 for all x, the concentration curve is
convex to the p-axis, implying C(p) < p for all p. In this case, the concentration
curve lies below the egalitarian line. On the other hand, if y’(x) < 0 for all x, then
the concentration curve is concave to the p-axis; thus, C(p) > p for all p, which
implies that the concentration curve lies above the egalitarian line. If y/(x) = 0 for
all x, the concentration curve coincides with the egalitarian line. Like the Lorenz
curve, the concentration curve is represented in a unit square (Figure 3.1), but
there is one difference between the two: while the Lorenz curve always lies below
the egalitarian line, the concentration curve can either lie above or below the
egalitarian line or can cross it several times.
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Figure 3.1 Two hypothetical concentration curves.

Defining equity of opportunity
Let us define the elasticity of the individual opportunity function as
x dy(x)

P(x) = ; dx

(3.6)

This elasticity can be both negative and positive. If the elasticity is O for all x, this
means that each individual enjoys the same opportunities irrespective of income.
In practice, the rich tend to enjoy greater opportunity than the poor. If ¢ (x) > 0 for
all x, this suggests that as the income of an individual increases, he/she has greater
access to opportunity. This situation may be referred to as inequitable opportunity.
If elasticity is negative for all x, then as an individual’s income increases, his/her
access to opportunity decreases: putting this differently, poorer people have greater
access to opportunity than richer people. This may be characterized as equitable
opportunity. The magnitude of elasticity in equation (3.6) can measure the degree
of equity (or inequity) in society; the larger (smaller) the elasticity, the greater the
inequity (equity) of opportunity.

Kakwani (1997) proved that the elasticity has a one-to-one relationship with
the concentration curve; the lower (higher) the elasticity, the higher (lower) the
concentration curve. This is a very powerful result. Suppose Y| and Y; are two
distributions of opportunity. Distribution Y7 will be more equitable (inequitable)
than distribution Y; if the concentration curve for Y; is higher (lower) than the
concentration curve for Y5. If the two concentration curves cross, then we cannot
say if one distribution is more equitable or inequitable than the other. Thus, like the
Lorenz curve, the concentration curve provides a partial ranking of the opportunity
distributions.
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The complete ranking of distributions can be obtained with the concentration
index. The concentration index measures the deviation of the concentration curve
from the egalitarian line. It is defined as one minus twice the area under the
concentration curve:

1
C=1 —zfo C(p)dp 3.7)

The concentration index lies between —1 and +1. Its value of 0 implies that
all individuals enjoy the same opportunity irrespective of their income, and 1,
being perfect inequity of opportunity, occurs when only the richest person in the
society has access to opportunity. Similarly, if the concentration index is —1, then
the poorest person enjoys all the opportunity. The values of the concentration
index indicate which opportunity distribution is more equitable or inequitable
than another. The concentration index is a measure of inequity of opportunity.
Therefore, a measure of equity of opportunity can be defined as £ = (1 — C); the
larger the value of E, the more equitable will be opportunity. E is equal to 1 if all
individuals enjoy the same opportunities. This could be the benchmark: as such,
opportunity is equitably (inequitably) distributed if E is greater (less) than 1.

Bonferroni concentration curve

In Chapter 2, we discussed the Bonferroni curve to describe income distribution.
We may now generalize this curve to describe distribution of opportunity across
individuals’ incomes. When all individuals are ranked in ascending order of
income, we can construct a conditional mean of opportunity enjoyed by the
bottom p proportion of population. Suppose y,, is the mean opportunity enjoyed
by the bottom p proportion of the population and y is the mean opportunity
enjoyed by all individuals in the population. Given these definitions, the Bonferroni
concentration curve is defined as'

i
Ce(p)==2
y

(3.8)
Note that y, = 0 if p = 0 and y, = if p = 1. The relationship between the
concentration curve and the Bonferroni concentration curve can be derived as

Co(p)=—— 3.9)

The higher the curve, the more equitable will be the distribution of opportunity.
Suppose Y7 and Y, are two distributions of opportunity, distribution Y7 will be
more equitable (inequitable) than distribution Y> if the Bonferroni concentration
curve for Y7 is higher (lower) than the Bonferroni concentration curve for ;. If
the two Bonferroni concentration curves cross, then we cannot say unambiguously
whether one distribution is more equitable or inequitable than the other. Therefore,
the Bonferroni curve also provides partial rankings of distributions of opportunity.
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Figure 3.2 Two hypothetical Bonferroni concentration curves.

Figure 3.2 depicts two hypothetical Bonferroni concentration curves. The
horizontal line at Cp(p) = 1 is the egalitarian line when everyone in society avails
the same opportunities. The curve above the egalitarian line provides equitable
opportunity while the curve below the egalitarian line provides inequitable
opportunity.

A complete ranking of distributions is provided by the Bonferroni equity index
proposed by Ali and Son (2007), which is defined as the area under the Bonferroni
concentration curve:

1 1 C
Ep= /0 Ca(p)dp = /0 %dp (3.10)

which is equal to 1 if all individuals in the society enjoy the same opportunities,
in which case C(p) = p. There will be an extreme concentration of opportunities
when the richest person enjoys them all, in which case C(p) = 0 for all p, which on
substituting in equation (3.10) gives Ep equal to 0. If opportunities are concentrated
mostly among individuals in the bottom of income distribution, Cz(p) > 1 for all
p, which from equation (3.10) implies Ep > 1; the larger the value of Ep is, the
more equitable opportunity will be. Ep = 1 is thus the benchmark that can be used
to distinguish equitable and inequitable distribution of opportunity. Using this
benchmark, it can be said that opportunities are equitably (inequitably) distributed
if Ep is greater (less) than 1.
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Relative and absolute measures of equity of opportunity

Equity in the distribution of opportunity may be measured in both the relative
and absolute sense. If equity measures remain unchanged when the opportunity
enjoyed by each person is altered by the same proportion, then such measures
are called the relative measures of equity in opportunity. The concentration curve
measures relative equity because the curve remains unchanged when opportunities
are increased or decreased by the same proportion. Similarly, the equity indices
E and Ep discussed in the previous sections are the relative measures of equity.
Alternatively, following Kolm (1976), we may define absolute measures of equity
of opportunity which show no change when the opportunities enjoyed by everyone
are increased or decreased by the same absolute amount. Since richer people
generally enjoy greater opportunity than poorer, an equi-proportional increase in
all opportunity must decrease equity because the richer will enjoy greater absolute
opportunity than the poorer. The relative measures of equity will show no change
in equity, but the absolute measures of equity will show a decrease in equity as
expected. The absolute measures of equity of opportunity may be more appealing
from the perspective of justice and fairness.

To measure absolute equity, we begin by introducing an absolute equity curve:

9 (p) =2y (C(p) =p)=2p(3p =) (3.11)

It can be seen that when the opportunities enjoyed by all are increased or decreased
by the same absolute amount, the curve ¥ ( p) does not change; the higher the curve,
the more equitable the opportunities. The area under this curve is the measure of
absolute equity of opportunity. This area is given by

E*=F(E-1) (3.12)

where E is the relative measure of equity, derived above, based on the concen-
tration curve. Note that opportunity is absolutely equitable (inequitable) if £* is
positive (negative).

Similar to the absolute equity curve defined in equation (3.11), we may also
define an absolute Bonferroni equity curve as

w(p) =y [Cp(p) —11=(yp—¥) (3.13)

It can be seen that when the opportunities enjoyed by all persons in the society
are increased or decreased by the same absolute amount, the curve w(p) does not
change; the higher this curve, the more equitable the opportunities. The area under
the curve provides an alternative measure of absolute equity of opportunity. This
area is given by

Ep =Y (Ez—1) (3.14)

where Ep is the relative measure of equity, derived above, based on Bonferroni’s
concentration curve. Note that opportunity is absolutely equitable (inequitable) if
EY, is positive (negative).
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Social opportunity index

We have introduced two basic ideas in this chapter: (i) the average opportunity
available to the population and (ii) the equity of opportunity. There might
be a trade-off between the two. For instance, a government in partnership
with the private sector makes a large investment in higher education, which
provides opportunities for people to enhance human capital. Consequently,
average opportunity in the economy has increased, but at the same time the poor
cannot access these opportunities because of the high costs of tertiary education. In
this case, equity has become lower, and thus we have a trade-off between equity
and efficiency. Efficiency relates to an increase in average opportunity, while
equity pertains to how opportunity is distributed. We now turn to the issue of how
to capture the trade-off between efficiency and equity. We attempt to address this
issue by means of the social opportunity function defined above.

A general social opportunity function defined in equation (3.2) may be written as

O=0(1,y2 s eesoevovisyn) = O, E) (3.15)

which implies that a social opportunity function is a function of two factors:
(i) average opportunity available to the society, and (ii) equity of opportunity
(i.e., how opportunity is distributed). If the opportunity function defined in
equation (3.15) is known, then the trade-off between efficiency and equity will
also be known. Since the opportunity function is not known, we need to develop
a proxy indicator that captures its basic properties.

The social opportunity function should be an increasing function of its
arguments. If the opportunity of any person increases, then the social opportunity
function must increase. This is a very basic property, which will generally be
acceptable. This implies that the social opportunity function, O, will be an
increasing function of y: if we expand the average opportunity available to the
society without reducing equity, the social opportunity function must increase.
We may also increase the social opportunity function by making opportunity more
equitable. To bring equity into consideration, we require a social opportunity
function that satisfies the transfer principle: any transfer of opportunity from a
poorer (richer) person to a richer (poorer) person must decrease (increase) the
social opportunity function. This property also implies that the social opportunity
function must be quasi-concave.? Thus, two basic properties of a social opportunity
function include: (i) it is an increasing function of its arguments, and (ii) it is
quasi-concave.

We may recall from Chapter 2 that the generalized Lorenz curve has a one-to-
one relationship with the social welfare function: if the generalized Lorenz curve of
distribution X is higher than the generalized Lorenz curve of distribution X; at all
points, then we can say unambiguously that social welfare implied by distribution
X7 will always be higher than the social welfare implied by distribution X,. This
result holds for a wide range of social welfare functions that are increasing and
are quasi-concave in individual incomes. Similar to the idea of the generalized



40 Hyun Hwa Son

Lorenz curve, we may propose a generalized concentration curve defined as

C(n,p)=yC(p) (3.16)

We can then show that the generalized concentration curve has a one-to-one
relationship with the social opportunity function: if the generalized concentration
curve of the distribution of opportunity Y; is higher than the generalized
concentration curve of distribution of opportunity Y, at all points, then we can
say unambiguously that the social opportunity function implied by distribution Y
will be always higher than the social opportunity function implied by distribution
Y>. This result holds for all social opportunity functions that are increasing and
are quasi-concave in individual opportunity.

This result may have an important policy implication. Suppose a government
has a targeted program of providing health insurance to its population and wants to
know how this insurance program is performing over time. The program provides
opportunity in terms of the utilization of healthcare services. We can say that the
health insurance program is improving over time if the social opportunity function
derived from the program has increased over the period. We cannot evaluate the
program unless we have knowledge of the social opportunity function. Since
there is a one-to-one relationship between the social opportunity function and
generalized concentration curve of opportunity, we may be able to evaluate the
program by calculating the generalized concentration curves of opportunity for
each period. If the entire generalized concentration curve shifts upward over time,
then we can unambiguously conclude that the program has expanded opportunity.
This suggests that by looking at the generalized concentration curves of two
distributions of opportunity, we can judge which distribution will provide greater
social opportunity than the other, provided the two generalized concentration
curves do not intersect. If they intersect, we cannot say which distribution
is opportunity-superior. In such cases, we propose a proxy social opportunity
index, which is obtained by twice the area under the generalized concentration
curve:

1
w=2/0 yC(p)dp =yE (3.17)

where £ = (1 — C) is the relative measure of equity of opportunity, with C being
the concentration of opportunity: opportunity is relatively equitable (inequitable)
if £ is greater (less) than 1. This equation shows that our proposed social
opportunity index is the product of average opportunity and relative equity index
of opportunity. This equation can also be written as

o=+ E* (3.18)

where E* = y(E — 1) is the absolute equity index of opportunity, which is
absolutely equitable (inequitable) if E* is greater (less) than 0.
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Similar to the idea of the generalized concentration curve, we may define the
generalized Bonferroni concentration curve as

CalyCp(p)l =yCs(p) = @ (3.19)

We can then show that the generalized Bonferroni concentration curve has a
one-to-one relationship with the social opportunity function: if the generalized
Bonferroni concentration curve of distribution of opportunity Y7 is higher than
the generalized Bonferroni concentration curve of distribution of opportunities ¥
at all points, then we can say unambiguously that the social opportunity function
implied by distribution Y; will be always higher than the social opportunity
function implied by distribution Y. This result holds for all social opportunity
functions that are increasing and quasi-concave. This leads to a definition of a
new social opportunity index, which we call the “Bonferroni social opportunity
index” and is equal to the area under the generalized Bonferroni concentration
index:

vp =YEB (3.20)

where Ep is the Bonferroni relative equity index defined in equation (3.10).
This equation shows that the Bonferroni social opportunity index is the product
of average opportunity available to society and the Bonferroni equity index.
The government may increase social opportunity either by growth in average
opportunity or by increasing the equity of opportunity (i.e., by increasing
opportunity for the poor).

Equation (3.20) can also be written as

vp=y+Ej (3.21)

where £ =y (Ep — 1) is the Bonferroni absolute equity index of opportunity as
defined in equation (3.14): opportunity is absolutely equitable (inequitable) if £
is greater (less) than 0.

We have now proposed two social opportunity indices, one based on the
generalized concentration curve and the other on the generalized Bonferroni
concentration curve. Which of the two indices should we use in practice?
To answer, we write the two opportunity indices as the weighted average of
individual opportunities as

1
0= 2/0 yp(1 =p)dp (3.22)
and
1
B =— /O YpIn(p)dp (3.23)

The opportunity indices differ with respect to the weight given to individual
opportunities. It is noted that weight in ¢ decreases monotonically at a constant rate
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Figure 3.3 Weighting functions for concentration and Bonferroni opportunity index.

while weight in ¢p decreases monotonically at an increasing rate: the Bonferroni
weight function declines more steeply than the concentration weight function.
Since the total weights add up to 1, this implies that the Bonferroni index gives
greater weight than the concentration index to the opportunities of individuals at
the bottom of the welfare distribution (Figure 3.3). From this, we may conclude
that the Bonferroni opportunity index is more egalitarian than the concentration
opportunity index. If the policy focus is on providing greater opportunity to
people at the bottom of the welfare distribution, then they should prefer to adopt
Bonferroni’s opportunity index for evaluating their policies.

Empirical illustration

The proposed methodologies outlined in the previous sections are applied to the
Philippines. For this purpose, we have used the Annual Poverty Indicators Survey
(APIS) conducted in 1998 and 2007, obtained from the National Statistics Office in
Manila. Chapter 2 describes the APIS data in detail. The purpose of this application
is to determine how equitable the delivery of education and health services is in
the Philippines. We also want to know how much equity changed in education
and health from 1998 to 2007.

A. Utilization and equity of education

All children in the school age groups must attend school, irrespective of their
economic circumstances. If, somehow, children belonging to poor households are
unable to attend school, we may say that there is inequity in the education system.
We have calculated equity indices for school attendance for three age groups:
(i) primary age 6—11 years; (ii) secondary age 12—17 years; and (iii) tertiary age
18-24 years (Table 3.1).
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Table 3.1 Equity in school attendance in the Philippines

Primary age  Secondary age Tertiary age
6—11 years 12—-17 years 18-24 years

1998 2007 1998 2007 1998 2007

Average attendance (%) 90.91 9438 80.46 79.53 27.75 23.89
Concentration opportunity index 87.65 92.11 75.56 74.43 21.70 18.20
Bonferroni opportunity index 85.50 90.04 72.88 7192 19.49 16.12
Relative concentration equity index 096 098 094 094 0.78 0.76
Relative Bonferroni equity index 094 095 091 090 0.70  0.67
Absolute concentration equity index —3.3 —-23 —49 5.1 —-6.0 5.7

Absolute Bonferroni equity index -54 43 -76 76 -83 78

Source: Author’s calculations.

As can be seen in Table 3.1, 90.91% of children aged 611 years attended a
primary school in 1998, rising to 94.38% in 2007. This suggests that opportunity
for primary-aged children has expanded over the decade. If all children in the
primary school age group attended school, the relative equity index would equal 1.
Our estimation shows that the relative concentration equity index was 0.96 in 1998,
that is, less than 1, even though it increased to 0.98 by 2007. Inequity in attendance
is also evident from the negative value of the absolute equity index, —3.3; inequity
in attendance contributes to a loss of social opportunity of 3.3 percentage points,
resulting in the social opportunity index equal to 87.65%.

School attendance among children aged 12—17 years was only 80.46% in
1998 and decreased to 79.53% in 2007. The relative concentration equity index
for secondary school was estimated at 0.94 in 1998, holding steady in 2007.
The relative Bonferroni index was even lower, equaling 0.91 in 1998 and
holding steady in 2007. Thus, secondary school enrollment showed no significant
improvement during almost a decade.

Attendance for those in the tertiary-age cohort was sharply lower, at only
27.75% in 1998 and 23.89% in 2007. The relative equity index for tertiary
education was estimated at 0.78 in 1998 and decreased further to 0.76 in the
subsequent period, suggesting that attendance in tertiary education was low and
highly inequitable. More interestingly, the results reveal that while relative equity
declined during 1998-2007, absolute equity improved over the same period. This
suggests that because relative and absolute equity may not always move in the
same direction, there can be different policy implications, depending on the equity
defined in relative or absolute terms.

B. Utilization and equity of healthcare services

Table 3.2 shows the utilization and equity of healthcare services in the Philippines.
The results suggest that in 1998-2007, about 42-45% of sick people sought
treatment in one of the available healthcare facilities such as hospital, clinic, rural
health unit (RHU), barangay health station (BHS), or other healthcare facilities.
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Table 3.2 Equity in utilization of any health facility, 1998-2007

Utilization when sick Utilization when sick
or not sick

1998 2007 1998 2007
Average utilization (%) 45.44 42.16 18.91 11.71
Concentration opportunity index 41.64 35.89 17.33 10.06
Bonferroni opportunity index 40.23 33.71 16.72 9.46
Relative concentration equity index 0.92 0.85 0.92 0.86
Relative Bonferroni equity index 0.89 0.80 0.88 0.81
Absolute concentration equity index —3.80 —6.27 —1.57 —1.65
Absolute Bonferroni equity index —-5.21 —8.45 -2.19 —-2.25

Source: Author’s calculations.

When the utilization of a healthcare facility includes both those sick and not sick,
its rate was estimated at 18.91% and 11.71% of the population in 1998 and 2007,
respectively. Interestingly, the proportion of people who sought treatment in a
healthcare facility, irrespective of sickness, declined during 1998-2007, as seen
from the decline in the average utilization rate over the decade.

Furthermore, overall healthcare services in the Philippines appear to be
inequitable in the sense that they are largely utilized by those at the top end
of the income distribution. This is evident in the results in Table 3.2, which shows
that the opportunity index—irrespective of concentration or Bonferroni type—is
less than the average utilization rate throughout the period and that the equity
index measured by either the concentration or Bonferroni method is less than the
benchmark value of 1. When equity is evaluated based on the Bonferroni social
welfare function, inequity in utilization of healthcare becomes more pronounced,
because those at the bottom of the income distribution get a greater weight than
when concentration-based social welfare is used. Inequity in utilization is also
reflected in higher negative values of the absolute equity index of Bonferroni
than its concentration counterpart; for example, in 2007 inequity in utilization
contributed to a loss of social opportunity of 6.27 and 8.45 percentage points,
resulting in concentration and Bonferroni social opportunity indices equal to
41.64% and 40.23%, respectively.

Table 3.3 presents selected types of healthcare facilities utilized by sick
individuals during 1998-2007. The sick in the Philippines made heavy use of
the health services at government hospitals, RHUs, and BHSs, for example,
amounting to almost 64% of the sick who sought medical treatment in 2007.
People also used private hospitals and private clinics. The quality of health services
provided by private healthcare is expected to be better than public healthcare
and thus is likely to be used mainly by the rich. While not presented here, our
study has found that health services provided by private hospitals and private
clinics tend to be highly inequitable and, moreover, became increasingly more
inequitable over 1998-2007. Compared to private healthcare facilities, people
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Table 3.3 Equity in utilization of selected health facilities when sick, 1998-2007

Government Rural Barangay
hospital health unit health station

1998 2007 1998 2007 1998 2007

Average utilization (%) 9.15 1278 11.14 833 544 6.08
Concentration opportunity index 8.52 11.33 1323 936 679 7.16
Bonferroni opportunity index 7.85 10.04 1419 9.62 734 798
Relative concentration equity index 0.93 0.89 1.19 1.12 125 1.8
Relative Bonferroni equity index 0.86 0.79 127 115 135 131
Absolute concentration equity index —0.62 —1.44 208 1.03 135 1.08
Absolute Bonferroni equity index -129 =274 304 129 190 190

Source: Author’s calculations.

tend to use government hospitals more: we found that the values of concentration
and the Bonferroni opportunity indices are far greater for government hospitals
than for private hospitals and clinics. Moreover, we also found that the value of
the equity index for both concentration and Bonferroni types suggests that poor
Filipinos more often sought treatment in government hospitals than in private
healthcare, as expected. Unfortunately, the quality of healthcare in government
hospitals remains severely wanting compared with private healthcare, especially
in the capital, National Capital Region (NCR). This is particularly disconcerting
since a large share of the national government budget for health is spent on NCR
hospitals.

People who cannot afford private healthcare are the main users of public
healthcare services. Compared to government healthcare, clients rank private
healthcare as superior on all aspects of quality, such as care, facility, personnel,
medicine, and convenience. Government healthcare caters to the poor because of
low costs of treatment, cheaper medicines and supplies, and flexibility in paying
health bills.

As expected, people at the lower end of the income distribution use healthcare
provided by RHUs and BHSs. This is evident in the value of the opportunity
index greater than the average utilization rate and becomes even clearer in the
equity index surpassing 1. Further, the equity index derived from Bonferroni social
welfare exceeds the benchmark value of 1 and, at the same time, is greater than
the index based on the concentration social opportunity index.

While government hospitals are deemed tertiary public healthcare, both
RHUs and BHSs are categorized as primary public healthcare. RHUs and
BHSs are supposed to provide preventive healthcare and treatment for minor
illnesses/accidents. Despite access to such primary healthcare, however, a sizable
proportion of Filipinos still prefer to seek treatment in government hospitals and
private clinics/hospitals. Thus, government hospitals end up providing the same
services as primary healthcare. It is, therefore, critical to ensure that primary
healthcare is delivered efficiently so that, through prevention, it can lower the
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incidence of diseases such as diarrhea, bronchitis, influenza, pneumonia, and
tuberculosis. Preventive healthcare services do a lot more in the long run to protect
health and require less funding than medical treatment.

Tables 3.4 and 3.5 pertain to healthcare use by the sick elderly. Table 3.4
suggests that 52% and 56% sought treatment in a healthcare facility in 1998 and
2007, respectively. Moreover, Table 3.5 shows that they mostly sought treatment
in government hospitals, private hospitals, and private clinics, at almost 88%
in 2007, with 12% using RHUs and BHSs. While the proportion of the sick
elderly who sought treatment in a healthcare facility increased over the decade,
its equity declined over the same period. The results reveal that overall healthcare
services used by the sick elderly are inequitable, with the degree of inequity
worsening during 1998-2007. Inequity in utilization contributed to a loss of social
opportunity of 6.39 percentage points in 1998 and 9.14 in 2007. As a result, the
social opportunity index was equivalent to 46.03% and 46.52% in the respective
periods. As would be expected, the loss of social opportunity becomes even bigger
when Bonferroni social welfare is used. These findings call for policies, such as
free healthcare cards, that can help the elderly, particularly the poor, to access
healthcare when needed.

As noted earlier, the elderly, when sick, mostly sought treatment in hospitals
or private clinics during 1998-2007 (Table 3.5). We would expect that healthcare
services provided by private hospitals and clinics to be used mainly by the rich
elderly, but it is somewhat disconcerting to see that government hospitals are
also inequitable. And yet, government hospitals are found to be less inequitable
relative to private healthcare. Moreover, the equity index for government hospitals
has increased over the period while the corresponding figure for its counterpart
private healthcare has declined. In particular, inequity in the utilization of private
hospitals contributed to a loss of social opportunity of 6.97 percentage points,
leading to the social opportunity index equal to just 8.88% in 2007. Given
that private hospitals provide better quality healthcare, the elderly, including
the poor, should be able to seek treatment in a healthcare facility whenever
needed.

Table 3.4 Equity in utilization of any health facility when sick among the elderly,
1998-2007

1998 2007
Average utilization (%) 52.42 55.67
Concentration opportunity index 46.03 46.52
Bonferroni opportunity index 43.35 41.81
Relative concentration equity index 0.88 0.84
Relative Bonferroni equity index 0.83 0.75
Absolute concentration equity index —6.39 -9.14
Absolute Bonferroni equity index -9.07 —13.85

Source: Author’s calculations.
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Table 3.5 Equity in utilization of the sick elderly of selected healthcare, 1998-2007

Government Private Private
hospital hospital clinic

1998 2007 1998 2007 1998 2007

Average utilization (%) 13.29 19.10 1247 1585 16.01 14.05
Concentration opportunity index 1198 18.01 8.06 8.88 12.46 9.25
Bonferroni opportunity index 10.69 16.19 7.20 6.74 10.85 7.20
Relative concentration equity index 0.90 0.94 0.65 0.56 0.78 0.66
Relative Bonferroni equity index 0.80  0.85 0.58 0.43 0.68 0.51
Absolute concentration equity index —1.30 —1.09 —441 —-697 -3.55 —4.80
Absolute Bonferroni equity index —-2.60 -291 -527 -9.11 -5.16 —6.85

Source: Author’s calculations.

Conclusion

Measuring the amount and distribution of opportunities is of utmost importance
to researchers and policymakers alike. Researchers need to measure opportunities
in order to determine progress in human development and distill lessons that can
be applied in similar settings. On the other hand, policymakers need to measure
opportunities to formulate policies and programs that could help in sharing the
“economic pie” among the most people, especially the poor. However, measuring
opportunities in a society is difficult—even if one can assign a numerical value to
the opportunity of every individual, mapping these values into a measurement of
opportunities available in society is fraught with value judgments. For instance,
how should we weigh the opportunities for the rich relative to the poor? Should
all people be equal, or should we give preferential weight to those who have
less in life? In other words, what social welfare function and, by extension,
social opportunity function should we use to map individual opportunities into
a measurement of their distribution in society?

The beauty of the discussion in the previous sections is that it is possible to
measure and compare distributions of opportunity across societies and across
time, even if we do not know the form of the social opportunity function. Using
the properties of the generalized Lorenz curve and the Bonferroni curve as well
as their related indices—that is, the concentration curve and the Bonferroni index
of opportunity—it is possible to measure the distribution of opportunities in a
society and compare them across societies or over time. This is an important
result, because by using these measures we can determine whether one distribution
is more equitable than another, or whether a policy intervention will worsen
inequality. We can track progress in improving equity in opportunity over time, and
it should be possible to find policies or programs that are successful in improving
opportunities for the underprivileged.

These measurements, however, are still relative measures of opportunity: an
equiproportional increase in the opportunity of all individuals will not change the
values of the concentration or Bonferroni indices. In other words, given that the
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rich are already endowed with greater opportunities than the poor, a 10% increase
in everyone’s opportunities will not be seen as a deterioration of equity, even if
the magnitude of increase was actually greater for the rich. To account for this
anomaly, we develop absolute measures of equity based on the concentration and
Bonferroni curves that will reflect the above situation as a deterioration of equity.
These are then incorporated into the social opportunity index, which considers
both the efficiency (i.e., average amount of opportunity available to everyone)
and equity (i.e., distribution) of opportunity in society.

Again, the beauty of the social opportunity index is that we do not need to
make value judgments on the relative weights of efficiency or equity in the
social opportunity function—a reliable and comparable index of efficiency and
equity is obtained even if the functional form is unknown. However, there is an
important difference between using the social opportunity indices implied by the
concentration and Bonferroni curves: while weights for individuals decrease with
income for both indices, weights for the concentration-based social opportunity
index decrease at a constant rate while that for the Bonferroni-based index
decrease at an increasing rate. Thus, one may consider the Bonferroni-based social
opportunity index to be more “pro-poor.”

Applying the above methodologies to Philippine data, we found that access to
education remains inequitable at all levels, with richer children more likely to
attend school than those who are poor. Moreover, this inequity becomes more
severe for older children—tertiary level education is the most inequitable because
poorer children may not even get to finish primary or secondary school. Overall,
equity in education did not changed between 1998 and 2007, but interestingly,
relative and absolute measures of equity for tertiary education moved in the
opposite direction during this time. On the other hand, access to healthcare remains
inequitable in the Philippines, particularly access to private health facilities that
provide superior quality. Poorer Filipinos are thus left to utilize primary healthcare
facilities, as can be seen in the highly equitable (i.e., pro-poor) utilization of
these facilities. Access to government hospitals, although still inequitable, is at
least more equitable than access to private facilities. We also find that healthcare
opportunities in the Philippines generally became more inequitable between 1998
and 2007.

Notes

1 Ali and Son (2007) used the Bonferroni concentration curve in connection with defining
and measuring inclusive growth. They were not aware, however, that their proposed
opportunity curve was in any way related to the Bonferroni curve. This relationship
between the two has recently been established by Silber and Son (2010).

2 Quasi-concavity is a mathematical property of a general function with many arguments.
For a detailed discussion on this see Kakwani (1980).



4 What is equitable growth?

Introduction

Poverty reduction is at the center of the development agenda. While sustained high
growth can significantly reduce absolute income poverty, only a few countries—
particularly in East Asia, Southeast Asia, and more recently South Asia—have
enjoyed such growth levels. In many other economies, growth has been slow,
highly volatile, or even negative for sustained periods, leading to little progress
in poverty reduction. Even in many high-growth countries, growth has been
associated with rising inequality, which can retard the impact of growth on
poverty, so that the poverty impact of growth has been slower than what it
could have been. As a consequence, inequality has received renewed attention
because poverty reduction will be slower in countries that experience rising
inequality as well as in countries with high initial inequality. Conversely, reducing
inequality would directly abate poverty, increase the poverty impact of growth, and
might even increase growth itself and thus accelerate poverty reduction (Klasen
2004).

To accelerate poverty reduction, it is thus crucial to devise strategies for
equitable growth. The term “equitable growth” has been previously referred to
as “pro-poor growth”, thus these two terms are interchangeably used throughout
this chapter. There has been a substantial amount of debate about what exactly
constitutes equitable growth and how it can be measured (Kakwani and Pernia
2000; Ravallion and Chen 2003; Klasen 2004; Son 2004). This study adopts
the definition proposed by Kakwani and Pernia (2000), which defines growth as
equitable if it benefits the poor proportionally more than the non-poor. When there
is a negative growth rate, growth is defined as equitable if the loss from growth
is proportionally less for the poor than for the non-poor. Under this definition, an
equitable growth scenario will reduce poverty more quickly than an inequitable
growth scenario.

The pattern of growth is determined by its linkages with changes in poverty
and inequality. This chapter examines this issue through a cross-country analysis
of 25 developing countries in Asia for the period 1981-2005. This is thus an
ex post analysis concerned with whether the growth process in a country has
been equitable or inequitable. For this purpose, a measure called the “poverty
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equivalent growth rate” (PEGR) is used, which has been proposed by Kakwani
and Son (2008). Using PEGR, this chapter studies how the benefits of growth have
been distributed between the poor and the non-poor over time.

The poverty equivalent growth rate

The PEGR measure, introduced by Kakwani and Son (2008), takes into account
both the growth rate in mean income and how the benefits from growth are
distributed between the poor and the non-poor. This measure satisfies a basic
requirement that a reduction in poverty is a monotonically increasing function of
the PEGR: the larger the PEGR, the greater the reduction in poverty will be. Thus,
the PEGR is an effective measure of poverty reduction such that maximization of
PEGR implies a maximum reduction in poverty. If a government’s objective is
to achieve a maximum reduction in poverty, then its policies should be focused
on maximizing the PEGR. Furthermore, the PEGR can be used as an important
indicator to monitor poverty over time across socioeconomic and demographic
groups. We will also see that the magnitude of PEGR determines the pattern of
growth; that is, whether growth is pro-poor in a relative or absolute sense. Thus,
the PEGR provides a conceptual framework for unifying the three alternative
concepts of pro-poor growth.

The PEGR is derived for an entire class of additively decomposable poverty
measures, including the Foster—Greer—Thorbecke (FGT) and Watts measures.
Ravallion and Chen (2003) derived their measure of growth rate only for the
Watts measure; thus, the PEGR is more general in the sense that it encompasses
all additively decomposable poverty measures. Furthermore, while Ravallion and
Chen’s measure does not satisfy the basic axiom of monotonicity, the PEGR
satisfies this axiom. The PEGR is derived as follows:

Suppose the income, x, of an individual is a random variable with a density
function f(x), and z is the poverty line, then a general class of additively
decomposable poverty measures can be written as

0 :/ P(z,x)f (x)dx 4.1
0
where P(z,x) is a homogenous function of degree zero in z and x such that
aP(z, 3%P(z,
Pie.zy=0, PED o g ZPED
0x 0x?2

Foster, Greer, and Thorbecke (1983) proposed a class of poverty measures that
is obtained by substituting P(z,x) = ()" in equation (4.1), where « is the
parameter of inequality aversion. For @ =0, 0 = H, which is the head-count ratio.
For @ = 1, each of the poor is weighed by his or her distance from the poverty
line: this measure is called the poverty gap ratio. For « = 2, the weight given to
each poor person is proportional to the square of his or her income shortfall from
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the poverty line. This measure is called the severity of poverty ratio and takes into
account the distribution of income among the poor.

The growth elasticity of poverty is defined as the ratio of the proportional
change in poverty to the proportional change in the mean income. This elasticity
is obtained by the total differential of equation (4.1) as

H
5= = L [P eap 42)

Y Oy Jo x
where y = dIn(w) is the growth rate of mean income and g(p) = dIn[x(p)] is
the growth rate of the income of people at the pth percentile. § is the percentage
change in poverty resulting from a growth rate of 1% in mean income.

Poverty reduction depends on two factors. The first is the magnitude of the
economic growth rate: the larger the growth rate, the greater the reduction in
poverty. The second is the change in inequality. Growth is generally accompanied
by changes in inequality; an increase in inequality reduces the impact of
growth on poverty reduction. To measure these two impacts, we decompose the
growth elasticity of poverty in equation (4.2) as the sum of two components,
n and p:

S=n+p (4.3)
where n = % (fl %x(p)dp is the neutral relative growth elasticity of poverty
derived by Kakwani (1983), which measures the percentage change in poverty
when there is a 1% growth in the mean income of society, provided that the
growth process does not change relative inequality (i.e., when everyone in society

receives the same proportional benefits of growth). This elasticity is always
negative. On the other hand, p is given by

1 H

oP
p=g=| Z-x(p)dInlL'(p)ldp (44)
v Jo ox

where L'(p) measures the effect of inequality on poverty reduction. This tells us
how poverty varies owing to changes in relative inequality that accompany the
growth process. Growth is pro-poor (anti-poor) in a relative sense if the change
in relative inequality that accompanies growth reduces (increases) total poverty.
That is, growth is pro-poor (anti-poor) if the growth elasticity of poverty is greater
(less) than the neutral relative growth elasticity of poverty.

Many studies measure the pro-poorness of growth by changes in the Gini
index. However, the Gini index is not an appropriate measure of inequality that
can measure pro-poorness because there is no monotonic relationship between
changes in the Gini index and poverty reduction. Holding mean income constant,
an increase or decrease in the Gini index can still leave poverty unchanged;
similarly, any change in the Gini index can imply a reduction or an increase
in poverty. Thus, a change in the Gini index will not always tell us whether or
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not growth is pro-poor. In this context, p, which was defined above, has a direct
relationship with changes in poverty. This is derived from the part of the Lorenz
curve that directly affects the poor.

Using the ideas outlined above, Kakwani and Pernia (2000) developed a relative
pro-poor growth index, ¢, defined as the ratio of the growth elasticity of poverty
to the neutral relative growth elasticity of poverty:

8
n

From this, a growth process is said to be pro-poor in a relative sense if ¢ is greater
than 1. If the growth rate is negative, growth is defined as relatively pro-poor if
@ is less than 1; that is, loss of income from negative growth is proportionally
less for the poor than for the non-poor. In addition, a growth process is defined as
neutral in relative distribution if ¢ = 1, which occurs when everyone enjoys the
same proportional benefits from growth.

We define a growth process as “absolutely pro-poor” when the poor receive the
absolute benefits of growth equal to or more than the absolute benefits received by
the non-poor. Following this definition, absolute inequality would fall during the
course of growth. Similar to the idea of neutral relative growth elasticity of poverty,
we introduce the idea of neutral absolute growth elasticity of poverty, which
is defined as the elasticity of poverty with respect to growth when the benefits
of growth are equally shared by every individual in society. This elasticity is
given by

H
. M P
== —d 4.6
n 9/0 o P (4.6)

which is the proportional change in poverty given a 1% growth in the mean income
of society, provided that the growth process does not change absolute inequality
(i.e., when everyone in society receives the same absolute benefits of growth). It
can be shown that the absolute magnitude of n* is always greater than the absolute
magnitude of n, which implies that poverty reduction will always be greater when
people receive equal absolute benefits rather than equal proportional benefits from
the same level of economic growth.

Similar to the idea of Kakwani and Pernia’s (2000) relative pro-poor growth
index, we define an absolute pro-poor growth index as

x O
o= “.7)
n

A growth process will be pro-poor in the absolute sense if ¢* is greater than 1. If
the growth rate is negative, growth is defined as absolutely pro-poor when ¢* is
less than 1; that is, absolute loss of income from negative growth is less for the
poor than for the non-poor. According to Ravallion and Chen (2003), growth is
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pro-poor if it reduces poverty, or when dIn(0) = §y is negative, which we have
identified as poverty-reducing pro-poor growth.

The two indices of pro-poor growth, ¢* and ¢, measure how the benefits from
growth are distributed across the population; however, they are not sufficient to
determine any change in poverty. To determine how a growth process affects
poverty, we need to have an indicator that accounts for both the growth rate in
mean income and the distribution of benefits from growth.

To address this issue, the concept of a poverty equivalent growth rate is
introduced. PEGR is the growth rate y* that would result in the same proportional
change in poverty as the present growth rate y if the growth process is not
accompanied by any change in relative inequality (i.e., when everyone in society
receives the same proportional benefits of growth). The actual proportional change
inpoverty is given by 8, where § is the growth elasticity of poverty. If growth were
distribution-neutral in a relative sense (i.e., relative inequality did not change), then
the growth rate y* would achieve a proportional change in poverty equal to ny*
which should be equivalent to y. Thus, the PEGR denoted by y is given by

8

Y= (—) Yy =9y (4.8)
n

which can also be written as

o Ex(p)g(p)dp
- H
0 %X(P)dp

(4.9)

which shows the PEGR as the weighted average of the growth rates of income
at each percentile point, with the weight depending on the poverty measure used.
For the FGT class of poverty measures, the PEGR is given by

Il (%@))a_lx(p)g(p)dp
i (=2) sy

On the other hand, the PEGR for the Watts measure is obtained by substituting
P(z,x)=In(z) — In(x) into equation (4.8) and can be defined as y, = IL{ f(f{ g(p)dp
which is, in fact, the pro-poor growth index proposed by Ravallion and Chen
(2003).

Since 71 is always negative, equation (4.8) implies that if §y is negative
(positive), y* will be positive (negative). Equivalently, the PEGR is consistent
with the direction of the change in poverty: a positive (negative) value of the PEGR
implies a reduction (increase) in poverty. The proposed measure thus satisfies
a basic requirement that the reduction in poverty should be a monotonically
increasing function of the PEGR; that is, the larger the PEGR, the greater the
reduction in poverty. Thus, the PEGR is an effective measure of poverty reduction,
and a maximization of PEGR implies a maximum reduction in poverty.

* for a > 1
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To determine whether growth is pro-poor or anti-poor in a relative sense, we
can write

y*=y+(@-1y (4.10)

As noted earlier, growth is pro-poor in a relative sense when y > 0 and ¢ > 1 or
when y < 0 and ¢ < 1. Each of these conditions implies that the second term in
the right hand side of equation (4.10) is positive. Thus, growth will be pro-poor
in a relative sense if y* > y.

To determine whether growth is pro-poor in an absolute sense, we can write
equation (4.10) as

v =vll+(@—e)+ (" =Dy (4.11)

As defined earlier, growth is pro-poor in the absolute sense when y > 0 and ¢* > 1
or when y < 0 and ¢* < 1. Each of these conditions implies that the second term
in the right hand side of equation (4.11) is positive. Thus, growth will be pro-poor
in the absolute sense if y* > y[1 4 (¢ — ¢*)]. Since ¢ > ¢* always holds, pro-poor
growth in the absolute sense will always imply pro-poor growth in the relative
sense, but not the other way around. Thus, absolute pro-poor growth is a higher
standard than relative pro-poor growth, implying that with the same growth rate
in mean income, an absolute pattern of growth will lead to a more rapid reduction
in poverty than a relative pattern of growth.

Ravallion and Chen’s (2003) definition of pro-poor growth implies that growth
reduces poverty, which is satisfied when y* > 0. If growthrate y > 0, then y* > y
will always imply y* > 0, and thus the relative pro-poor growth always implies
a poverty-reducing pro-poor growth. This demonstrates that poverty-reducing
pro-poor growth is the weakest requirement, even weaker than either relative
or absolute pro-poor growth, when the growth rate is positive. On the other hand,
y* > 0 implies that y* — y > —y, which further implies y* > y and y < 0. This
demonstrates that poverty-reducing pro-poor growth is a stronger requirement
than relative pro-poor growth when the growth rate in mean income is negative.
Applying the same logic, we can show that poverty-reducing pro-poor growth is a
stronger requirement than even the absolute pro-poor growth when the growth rate
in mean income is negative. Thus, the PEGR provides a unifying framework to
determine the patterns of growth defined by three alternative concepts of pro-poor
growth.

Inequality is commonly perceived as a relative concept because few studies
present absolute measures of inequality. We can thus expect that there will be
a greater consensus on a relative, rather than an absolute, concept of pro-poor
growth. However, an absolute concept of pro-poor growth can also be attractive,
since government transfer policies are generally understood in terms of absolute
benefits going to the poor. For instance, a policy that gives $5 to the poor and $1
to the rich will be readily accepted as pro-poor—such a policy will be absolutely
pro-poor. On the other hand, a policy that gives $1 to the poor and $5 to the rich will
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never be regarded as pro-poor, even though it may reduce poverty. This suggests
that the concept of poverty-reducing pro-poor growth may not be considered as
an appropriate definition of pro-poor growth because it classifies growth as pro-
poor even when the poor receive a tiny fraction of the benefits of growth that are
enjoyed by the rich.

Son and Kakwani (2008) conducted a cross-country analysis of pro-poor growth
in 80 countries in 237 growth spells during the period 1984-2001, and found 106
negative growth spells and 131 positive growth spells. The incidence of poverty
fell in 86% of all positive growth spells and increased in 8§7% of all negative
growth spells. These results show that most growth processes will be classified as
equitable (inequitable) using the definition of poverty-reducing pro-poor growth,
provided that the growth rate in mean income is positive (negative). This implies
that governments can achieve equitable outcomes only by ensuring positive
growth rates, but such outcomes may not guarantee a rapid reduction in poverty
if the growth process leads to increases in relative and absolute inequalities.
With this objective to the fore, the focus of government policies should be on
both enhancing growth and improving relative and absolute inequality; that is,
maximizing the PEGR.

Calculating the poverty equivalent growth rate

The general class of poverty measure, 6, given in equation (4.1) is fully
characterized by the poverty line (z) and the vector of income distribution
(X): 6 = 0(z,X). Suppose the income distributions (adjusted for prices) in the
initial and terminal years are X and X;, respectively, with mean incomes 1 and
w2, then an estimate of the growth elasticity of poverty, §, can be obtained by

In[6(z, %2)] — In[6(z, %1)]
v

§=

where y is given by y = In(u2) — In(t1), which is an estimate of the growth rate
of mean income.
An estimate of PEGR is given by

where 7 is an estimate of the neutral relative growth elasticity of poverty, which
should satisfy equation (4.3):

§=i+¢

where ¢ is an estimate of the effect of inequality on poverty reduction. Kakwani’s
(2000) poverty decomposition methodology can then be used to calculate 7 and
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¢ using the following formulae:

3 [ln (9 (z, “/i’l_fl )) —In(0(z,%1))+1n(6(z,%2)) —In (z, ull);cz)]

14

=>
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and

; L (o (= 22)) - @)+ 3)—ln (- 22)]
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This methodology can be used to estimate the PEGR for the entire class of poverty
measures given in equation (4.1).

The proportional reduction in poverty is 37, which is also equal to 77 from
equation (4.7). Since 7 is always negative (unless @ = uy), the magnitude of
poverty reduction will be a monotonically increasing function of p*: the larger
that p* is, the greater the percentage reduction in poverty will be between the two
periods. Thus, maximizing p* will be equivalent to maximizing the percentage
reduction in poverty.

To determine if growth is absolutely pro-poor, it will require a consistent
estimate of n*, which can be estimated as

. $ [0z, %1 + p2 — 1)) — In(0(z,51)) + In(0(z, %2)) — In(z, %2 — 2 + p1)]
Y

Empirical analysis

Using the proposed methodology, we present a cross-country analysis of growth in
25 developing Asian countries in 400 growth spells during the period 1981-2005.!
The data set utilized for this study is from the group data on income distribution,
which are compiled by the World Bank mainly from household surveys from a
number of countries.

Table 4.1 presents the level of mean expenditure and poverty for 25 developing
Asian countries for the period 1981-2005. It is clear that developing Asian
countries have seen improvements in their standard of living over the last 25
years: the per-capita monthly expenditure grew by more than 70% from 40.66 in
1981 to 84.16 in 2005.

Table 4.1 also presents results on poverty measured by the head-count
ratio, poverty gap ratio, and severity of poverty. With rising per-capita mean
expenditure, poverty declined sharply during 1981-2005. For instance, the
proportion of people in developing Asia living below the $1.25-a-day poverty line
more than halved over the years, falling from 68.61% in 1981 to 27.09% in 2005.
Similarly, the poverty gap ratio and the severity of poverty fell substantially during
the period. This suggests that growth has been more responsive to those living
farther away from the poverty threshold, which leads us to the next discussion on
the poverty elasticity of growth.
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Table 4.1 Monthly per capita expenditure and poverty reduction in developing Asia

Period Per capita Poverty estimates

expenditure

at 2005 PPP Head-count Poverty gap Severity
1981 40.66 68.61 28.37 14.75
1984 45.22 60.01 20.99 9.68
1987 49.27 52.88 17.42 7.75
1990 50.78 52.30 16.57 7.05
1993 53.52 48.35 14.68 6.07
1996 60.64 40.19 11.31 435
1999 63.09 38.86 11.05 431
2002 71.21 34.49 9.46 3.56
2005 84.16 27.09 6.79 2.40

PPP = purchasing power parity.

Note: Detailed estimates of growth rate in per-capita mean expenditure at 2005 PPP for 25 countries
are presented in Appendix Table A.4.1.

Source: Author’s calculations.

Table 4.2 Poverty elasticity of growth in developing Asia, 1981-2005

Growth spells Poverty elasticity of growth
Head-count Poverty gap Severity

1981-1984 —1.26 —2.83 —3.96
1984-1987 —1.47 —2.18 —2.59
1987-1990 —0.36 —1.64 -3.14
1990-1993 —1.49 —2.30 —2.84
1993-1996 —1.48 —2.09 —2.66
1996-1999 —0.85 —0.58 —0.25
1999-2002 —-0.99 —1.29 —1.58
2002-2005 —1.45 —1.98 —2.37

Source: Author’s calculations.

Table 4.2 estimates the responsiveness of a 1% growth to changes in poverty
for 25 countries in developing Asia. This responsiveness is captured through the
poverty elasticity of growth, which provides a magnitude of poverty reduction that
would be expected from a 1% growth. The results in Table 4.2 show that a 1%
growth in per-capita mean expenditure led to a reduction in the poverty incidence
of 1.45% during 2002-05 in developing Asian countries. The corresponding
elasticities for the other two poverty measures are greater, which confirms our
earlier argument that growth is more effective for poverty reduction among those
far below the poverty line than those just below the poverty line.

It is interesting to compare the achievements of the People’s Republic of China
(PRC) and India on poverty. Table 4.3 presents the levels of mean expenditure and
poverty estimates for the two large economies in 1981-2005. From the table, it is
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Table 4.3 Monthly per-capita expenditure and poverty estimates in the People’s Republic
of China and India

Period ~ Mean expenditure ~ Head-count ratio  Poverty gap Severity

PRC India PRC India PRC India PRC India

1981 25.02 41.21 84.02  59.82 39.26 19.56  21.78  8.49
1984 33.17 4277 69.43 5549 25.56  17.23 12.16  7.19
1987 41.05 4484 54.03  53.59 18.51 15.81 8.63  6.27
1990 40.79 4598 60.18  51.27 20.72 14.59 936  5.62
1993 47.65  46.68 53.69  49.40 17.65 13.56 7.76  5.07
1996 60.17  48.75 36.37  46.56 10.73 12.40 430 454
1999 66.23  50.40 35.63 4477 11.08 11.70 4.63 421
2002 84.09 51.52 2836 4391 8.66 11.39 354  4.08
2005 109.13  53.50 1592 41.64 3.95 10.52 142 3.69

Source: Povcal database.

clear that the PRC is far better off than India. In terms of growth, the PRC outpaced
India, with its per-capita mean expenditure jumping by 147.3% from 1981 to 2005,
compared to India’s 26.1%. Growth was particularly strong in the PRC during
1990-1993, which could have been largely due to the government’s economic
reforms which resulted in rapid globalization and privatization of state-owned
enterprises (Liu 2006).

A similar story emerges for poverty, whereby poverty statistics for all three
measures are lower in the PRC than in India. More importantly, poverty reduction
in the PRC has been much faster than in India. For instance, the head-count ratio
fell by 166.3% and 36.2% in the PRC and India, respectively, over the 25-year
period. Furthermore, ultra-poor declined even faster in both countries.

Table 4.4 presents estimates of patterns of growth based on the $1.25-a-day
poverty line. (Detailed estimates of patterns of growth are presented in Appendix
Tables A.4.2-A.4.4.) The results show that all of the eight growth spells had
positive growth rates in developing Asia. However, only in two spells have growth

Table 4.4 Patterns of growth in developing Asia, 1981-2005

Growth spells Growth rate Poverty equivalent growth rate

in mean

expenditure Head-count Poverty gap Severity
1981-84 3.55 4.06 3.69 3.57
1984-87 2.86 2.75 2.49 2.32
1987-90 1.01 0.27 0.79 1.18
1990-93 1.75 1.63 1.77 1.81
1993-96 4.16 4.00 3.46 3.32
1996-99 1.32 0.87 0.49 0.19
1999-2002 4.03 3.49 3.11 297
2002-05 5.57 5.77 5.57 5.39

Source: Author’s calculations.
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Table 4.5 Gains and losses of growth rate

Growth spells Gains/losses of growth rate ( per annum)
Head-count Poverty gap Severity

1981-84 0.51 0.14 0.02
1984-87 —0.11 —0.37 —0.54
1987-90 —0.74 —0.22 0.17
1990-93 —0.12 0.02 0.06
1993-96 —0.16 —0.71 —0.84
1996-99 —0.46 —0.84 —1.13
1999-2002 —0.54 —0.92 —1.06
2002-05 0.20 —0.00 —0.18

Note: Detailed estimates of gains and losses in growth rates for 25 countries are presented in Appendix
Tables A.4.5-A.4.7.

Source: Author’s calculations.

processes in Asia been generally favorable to the poor. The findings suggest that
poverty reduction in Asia has been generally contributed to by positive growth
but hampered by the inequitable growth pattern. Note that these findings are true
for the case where equitable growth is defined by the head-count ratio. The story
remains more or less the same when patterns of growth are evaluated using the
poverty gap ratio and severity of poverty measure. Results also show that growth
processes in Asia have not been favorable to the extremely poor, who live far
below the $1.25-a-day poverty line.

Based on detailed estimates of equitable growth, we further calculate the losses
or gains of the economic growth rate resulting from inequitable or equitable growth
patterns. As can be seen in Table 4.5, developing Asia’s equitable growth pattern
in 2002-05 led to a gain in the growth rate of 0.2% per annum during this spell.
Conversely, the region’s inequitable growth pattern in 1999-2002 led to a loss
of growth of 0.54% per annum over the period. Thus, growth was not equitable
until 2002 and became equitable only during 2002—05. Such results raise many
questions, such as why growth became equitable or pro-poor in 2002—-05 and
whether it was attributable to governments’ policies in Asia. And if so, what
policies improved the equitability of growth in the region? While these are indeed
pertinent questions, addressing these issues is beyond the scope of the current
study. To address them appropriately, one needs to carry out detailed analyses of
growth processes in individual countries of the region. This could be pursued in a
future study.

Conclusions

This chapter has introduced an index that identifies whether economic growth is
equitable or inequitable. This index—called the poverty equivalent growth rate—
measures the gains or losses of the growth rate that result from changes in the
distribution of income or consumption. The proposed methodology was applied
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to 25 developing countries in Asia and 200 growth spells, covering the period
1981-2005. Although the PEGR analytical tool is applied to cross-country data
sets for 25 countries, data quality is often a major concern. Hence, one should be
cautious when applying this tool for cross-country analysis. Instead, it is highly
recommended to use micro unit record household surveys for such studies.

Our empirical results show that Asia enjoyed improvements in standards of
living and rapid reduction in poverty during 1981-2005. However, the fruits of
growth have not been shared equally among the poor and the non-poor: growth has
benefited the non-poor proportionally more than the poor in six out of eight growth
spells we investigated. Why, then, is growth generally inequitable or anti-poor?
And how can it be made more equitable or pro-poor? Given the results emerging
from this chapter, it appears that government policies in the region tend to favor
the non-poor more than the poor. In the past a few decades, the region has learned
well how to achieve rapid economic growth, yet a major challenge that the region
is currently facing is how to make growth more broad-based so that it benefits the
poor proportionally more than the non-poor. Rapid economic growth generates
resources for the government to implement its policies; however, these policies
still need to be designed in such a way that their implementation leads to improved
equity that benefits society’s vulnerable groups.

Note

1 Growth spells refer to the periods spanning two successive household surveys for a given
country. In our data set, there are eight growth spells during 1981-2005. This means that
the total number of growth spells for 25 countries should be 400.
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S Assessing fiscal policy from
an equity perspective

Introduction

Governments collect revenues through taxes, user fees and charges, royalties from
natural resources, and the sale of goods and services. They also receive income
from investments and often from borrowing. These revenues are used to transfer
payments to individuals and businesses, pay interest on accumulated debt, and
finance general expenditures. Both the spending and revenue-raising activities
tend to alter the relative economic position of individuals and families, often by
design because income redistribution is one of the main functions of government
activity.

Fiscal policy represents one of the key instruments by which government
activity can affect poverty, through its impacts on growth and distribution. Fiscal
policy is one of a number of important factors that influence economic growth rates
and, subject to other conditions, a sustained higher growth rate will translate into
faster poverty reduction (Gemmell 2001; McKay 2002). However, fiscal policy
is also one of the main mechanisms by which government can have an impact on
distribution. This can be achieved either through static redistribution, depending on
the patterns of government spending and revenue collection, or through dynamic
redistribution, through its influence on the distributional pattern of growth (Killick
2002). Indeed, fiscal policy is likely to play a central role in generating an equitable
or pro-poor pattern of growth that benefits the poor proportionally more than the
non-poor (Kakwani and Son 2008). Throughout this chapter, “equitable growth” is
used interchangeably with “pro-poor growth”: other things being equal, equitable
growth or pro-poor growth will be much more effective at reducing poverty.

Government policy is said to be equitable or pro-poor if it benefits the poor
proportionally more than the non-poor. Unfortunately, little is known about the
precise role of fiscal policy from an equity perspective. This chapter aims to fill
this gap by assessing the impact of fiscal policy on distribution and poverty. To
that end, we introduce a methodology to assess the pro-poorness of fiscal policies
in view of bringing about marginal reforms. We derive the poverty elasticity for
a general class of poverty measures and, using this estimate of poverty elasticity,
an index called the pro-poor index is introduced that can be utilized to assess
government expenditure and tax policies from an equity perspective.
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Methodology

Poverty measures

Income, x, of an individual is a random variable with distribution function given
by F'(x). If we let z denote the poverty line, then H = F(z) is the proportion of
individuals whose income falls below the poverty line; that is, H is the proportion
of poor individuals in society. H in this case is the head-count ratio and is the most
popularly used measure of poverty.

A general class of a poverty measure that combines three characteristics of
poverty—the percentage of poor, the aggregate poverty gap, and the distribution
of income among the poor—can be written as

= / ZP(z,x)f(x)dx (5.1)
0

where f'(x) is the density function of x and g—f <0, %ZT“; >0, P(z,z)=0and P(z,x)
is a homogenous function of degree zero in z and x. The Foster—Greer—Thorbecke
class of poverty measures is obtained when we substitute P(z,x) = ()" in

z
equation (5.1) to get

Z(z—x\*
O = fo ( - ) F()dx (5.2)

where « is the parameter of inequality aversion. For « = 0, 8y) = H, which is the
poverty head-count measure, while o« = 1 gives us the poverty gap ratio and o =2
gives us the severity of poverty. Note that the head-count measure is a crude index
of poverty because it does not take into account the income gap among the poor.
It is reasonable to argue that the farther the poor’s income from the poverty line,
the greater the incidence of poverty should be. In addition, the severity of poverty
takes into account the distribution of income among the poor.

Growth elasticity of poverty

Any poverty measure can be written as

0 =0(z, iu. L(p)) (53)

where © is the mean income in society and L(p) is the Lorenz function, which
measures relative income distribution. Note that L(p) is the percentage of income
enjoyed by the bottom p percent of the population.

The growth elasticity of poverty measures the effect of a change in & on 8 when
L(p) remains constant. This elasticity, derived by Kakwani (1993), is given by

1

Z 9P
=g [ *Geres (54
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which is always negative because 22 a < 0. For the head-count measure, P(z,x) =1,
so the elasticity is derived as

#(2)
H

<0

NH = —

which is the percentage of the poor who will cross the poverty line as a result of
1% growth in society’s mean income.

Substituting P(z,x) = ( Z%x)a into equation (5.4) gives the elasticity of 6, with
respect to u as

a6 Oy—1—6
py = a2t =) (5.5)
o Oy Ou
for o # 0, which will always be negative because ,, is a monotonically decreasing
function of «.

Growth elasticity of income components

The total (or net) income of an individual is the sum of several income components,
which can consist of market income—such as wages and salaries, interest,
dividends, and income from self-employment—and non-market income from
private transfers and government transfers such as old-age pensions, family
allowances, disability pensions, and unemployment benefits. Since poverty should
be measured based on disposable income, we need to deduct personal income tax
from gross income. That said, let x be the net or disposable income and g;(x) be the
ith income component received by an individual or household with net income x.
We can then express x as:

x=3 &) (5.6)

where m is the total number of income components, one of which is the
income tax paid by the individual and which enters equation (5.6) as a negative
component. Following Kakwani (1980), the concentration function of the ith
income component—that is, C;(p)—is defined as the percentage of the ith income
component enjoyed by the bottom p percent of the population.

The first derivative of C;(p) with respect to p is given by C/(p) = , where
Wi is the mean of the ith income component. Substituting this 1nto equatlon (5.6)
gives

gl(x)

x= Z wiCi(p) )

i=1

Our objective is to measure the responsiveness of 6 to the mean of the ith income
component, ;. This is accomplished by deriving the elasticity of & with respect
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to ui, which we can call the ith income component elasticity. To derive this
elasticity, we assume that a change in p; does not affect the distribution of the ith
income component across net income. The concentration function C;(p) measures
the distribution of the ith income component across the total (net) income. In
deriving income component elasticity, we therefore assume that C;(p) does not
change when pu; changes. Thus, differentiating equation (5.7) with respect to u;
and keeping C;(p) constant gives us

ox
Wi == 1iCi(p) = gi(x) (5.8)
Wi

Differentiating equation (5.1) and using equation (5.8) gives the elasticity of 6
with respect to u; as

30 u; 1/2 aP
N i i S d 5.9
ng; om0 0, axgz(X)f(X) x (5.9)

For the Foster—Greer—Thorbecke class of poverty measures, the ith income
component elasticity is derived from equation (5.8) as

a (71 [(z—x\%"!

Ney = ——— - gi(x)f (x)dx (5.10)
Oy Jo z z

for a # 0, which can easily be computed given the data on income components

and the net income x. The mean income component elasticity for the head-count

ratio is given by

p = &V G)
o= S H H

where g;(z) is the value of the ith income component when an individual has an

income equal to the poverty line.

Pro-poor index of income components

The income components method above can also provide information on the
components of a fiscal system. From a policy point of view, it is important to
know to what degree a particular income component is pro-poor (equitable) or
anti-poor (inequitable). In this section, we derive a pro-poor index for the ith
income component.

Based on equations (5.4), (5.6), and (5.9), it can easily be seen that

m
> nei=ng (5.11)
i=1

which implies that if all income components grow at the same rate of 1 percent,
then poverty will change by ng percent.
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When pu; changes, it has two effects: first, u; changes the mean income p and,
second, u; shifts the Lorenz curve. To see the effect of a change in u; on the
Lorenz curve, we follow Kakwani (1980) and write

m

Lp=Y %ci(p)

i=1
which, on differentiating with respect to ;, gives us

oL(p) i _ i [Ci(p) — L(p)]
ou; L(p) L(p)

This expression defines the elasticity of L(p) with respect to w;. It shows that if
Ci(p) > L(p) for all p, the Lorenz curve will shift upward as a result of an increase
in u;. This will have the effect of reducing poverty. When the Lorenz curve shifts
downward (which occurs when C;(p) < L(p) for all p), poverty increases. When
the two curves C;(p) and L(p) cross, it is not possible to say a priori whether an
increase in u; redistributes income in favor of the rich or the poor. In this case, we
must compute the redistribution effect of an income component on poverty. This
is accomplished by decomposing the poverty elasticity 7g; into two components:

i i
779i=_l770+(779i__1770) (5.12)
% u

The first term on the right-hand side is the income effect, and the second term is the
redistribution effect. It is the redistribution effect that tells us whether an increase
in w; favors the rich or the poor. If this component is negative ( positive), it means
that the redistribution effect of the ith income component reduces (increases)
poverty, implying that the ith income component is pro-poor (anti-poor). This
leads us to suggest a pro-poor index of the ith component as

_ Meilt

i =
ne i

(5.13)
which implies that the ith component is pro-poor (anti-poor) if ¢; is greater (less)
than 1.

The pro-poor index, ¢;, measures the marginal benefit from an extra dollar spent
on the ith income component in terms of reducing poverty. Suppose i and j are
two different government transfer programs. If ¢; > ¢;, then one dollar spent on
the ith program will lead to a greater reduction in poverty than one dollar spent on
the jth program. In other words, we reduce poverty by cutting down expenditure
on the jth program and increasing the expenditure by the same amount on the ith
program.

Indirect taxes and subsidies

Indirect taxes and subsidies have direct impacts on prices. The production side of
the economy is not considered here, and the incidence of taxes is assumed to be
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borne solely by consumers. What would be the impact on poverty if one indirect
tax were increased and another indirect tax decreased, with the government’s
tax revenue unchanged? To analyze the effect of indirect taxes and subsidies
at the margin, we can measure the impact of price changes due to indirect taxes
or subsidies on poverty. This is accomplished by deriving a measure of poverty
elasticity with respect to prices of individual commodities.

To derive the elasticity, let us write the demand equations of k£ commodities as

q=q(x,p)

where p and q are the k£ x 1 vectors of prices and quantities of £ commodities,
and x is disposable income. It is reasonable to assume that all individuals face the
same price vector, which means that prices are fixed across individuals. Thus, we
write the demand equation as q = q(x), which are the quantities consumed by an
individual with disposable income x.! Utilizing these demand equations, let us
write the disposable income as

k
x= " pigi(x)+5) (5.14)

i=1

where p; is the price of the ith commodity and ¢;(x) is the quantity of the ith
commodity consumed by an individual whose disposable income is x, where i =
1,2,...... ,m. S(x) is the savings of the individual with income x.

Suppose that due to indirect taxes and subsidies, the price vector p changes
to p*. How will this change affect the individual’s real income? To answer this
question, we consider the cost function e(u, p) that is the minimum cost required
to obtain the u level of utility when the price vector is p. The real income of
the individual with income x will have to change by?> Ax = —[e(u, p*) — e(u, p)]
which, on using the Taylor expansion, gives us

Ax ==Y "(pf —pi)gi(x)
i=1

This equation immediately gives us

ox

Pyl —qi(x) (5.15)
Di

Differentiating equation (5.1) with respect to p; and using equation (5.15) gives
the elasticity of 6 with respect to p; as

W0 p 1

! / Z—PUi(x)f(x)dx (5.16)
0 X

89i=@0 9

where v;(x) = p;qi(x) is the expenditure on the ith commodity. Note that this
elasticity is positive because an increase in any price will increase poverty.
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This elasticity can be written as the sum of two components:

gy — DM | (89i n Pi‘]iﬂ&) (5.17)
1 1

where p is the mean disposable income and p;g; is the mean expenditure on
the ith commodity. The first term in equation (5.17) is the income effect of the
price increase, which is always positive because 7y, as given in equation (5.4),
is negative. The second term is the redistribution or inequality effect of price
changes. It is the redistribution effect that tells us whether an increase in price p;
hurts the poor proportionally more than the non-poor. If this component is positive,
then the increase in the price of the ith commodity hurts the poor proportionally
more than the non-poor. This leads us to suggest a pro-poor price index
defined as

¢ =0 (5.18)

Sing

where s; = 24t is the expenditure on the ith commodity as a proportion of the mean
income of the total disposable income. If ¢; is greater (less) than 1, an increase in
the price of the ith commodity hurts the poor more (less) than the non-poor. Thus,
if ¢; is greater than 1, then the ith commodity should be subsidized so that the
poor benefit more relative to the non-poor. Conversely, if ¢; is less than 1, a tax
increase on the ith commodity will hurt the non-poor more than the poor. Thus,
we can use ¢; as a tool to improve a tax or subsidy scheme that maximizes poverty
reduction.

An overview of the fiscal system in Thailand

As in many Asian countries, the Thai fiscal system is highly centralized. The
national government collects most tax revenues and also spends most of them.
Local governments collect a very small share of revenue through taxation.
Table 5.1 presents the overall revenue structure of the national government. It
can be seen that the major source of government revenue comes from taxation—
non-tax revenue is only 12.03% of total revenue. Although Thailand’s revenue
collection efforts is similar to those in the Philippines and Indonesia, they are
lower than in Malaysia and the Republic of Korea.

The revenue share of direct taxes is about 43% in Thailand, which could be
considered relatively low; for instance, the corresponding figure for the Philippines
was 58% as of 2009-10, up from 43% in 2005-06. Individual income tax
contributes only 11.84% to total government revenue, while corporate income
tax, which is levied on the net income of companies, provides the major share of
government revenue at 30.66% of the total.

Two taxes dominate the indirect tax system: the value added tax (VAT) and
the excise or selective sales taxes. The most dominant indirect tax is the excise
tax, accounting for 19.21% of total revenue. This tax is imposed on goods such



Assessing fiscal policy from an equity perspective 75
Table 5.1 Fiscal system in Thailand, 2009

Different types of taxes Actual revenue Distribution of Tax as %
in baht (million)  taxes (%) of GNP
Taxes on income, profits, and 638,395.78 42.50 7.65
capital gains
Payable by individuals 177,896.15 11.84 2.13
Payable by corporations and 460,499.63 30.66 5.52
other enterprises
Unallocable - - -
Taxes on goods and services 595,695.06 39.66 7.14
Value added taxes 277,241.97 18.46 3.32
Excises 288,561.62 19.21 3.46
Profits of fiscal monopolies 10,169.54 0.68 0.12
Taxes on specific services 17,548.53 1.17 0.21
Taxes on use of goods, 2,173.40 0.14 0.03
permission to use goods
Taxes on international trade 76,882.23 5.12 0.92
and transactions
Customs and other import duties 76,482.05 5.09 0.92
Taxes on exports 400.18 0.03 0.00
Other taxes 10,300.02 0.69 0.12
Total tax revenue 1,321,273.09 87.97 15.84
Non-tax revenue 180,753.84 12.03 2.17
Total revenues 1,502,026.93 100.00 18.00

GNP = gross national product.
Source: Government fiscal management information system, Ministry of Finance, Thailand.

as gasoline and petroleum products, tobacco, alcoholic beverages, and soft drinks
as well as luxury items such as playing cards, crystal glasses, etc. Excise tax is
computed according to the excise tax tariff on an ad valorem basis or at a specific
rate, whichever is higher. VAT is the other dominant indirect tax, which is a sales
tax levied on goods and services produced in or imported into Thailand. VAT
includes municipal tax, which is charged at the rate of one-ninth of the VAT rate.
The VAT on domestically consumed goods and services contributes 18.46% of
total revenues.

Total government revenue as a percentage of gross national product (GNP) in
Thailand is 18%, while government expenditure is 22.5% of GNP (Table 5.2).
Thus, the government is running a budget deficit of 4.5% of GNP.

Table 5.2 shows the distribution of government expenditure classified by
function. Of the six major functions—economic services, social services, envi-
ronmental protection, defense, public order and safety, and general public
services—social services has the largest share of total expenditure, at 43.60%.
Further breakdown of social services shows that education is the major item
of social spending, accounting for 21.15% of total expenditure. By contrast,
the share of health expenditure is rather small, less than 10% of the total,
perhaps because health services are provided on a user-fee principle; as such,
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Table 5.2 Government expenditures by functional classification

Functional classification Actual Distribution of Expenditure
expenditure in expenditure (%) as % of
baht (million) GNP

Economic services 369,285.41 19.67 4.43

Social services 818,592.25 43.60 9.81

Health 183,725.95 9.79 2.20

Education 397,153.75 21.15 4.76

Social protection 167,363.48 8.91 2.01

Housing and community 49,958.73 2.66 0.60

amenities

Recreation, culture and religion 20,390.34 1.09 0.24

Environmental protection 4,086.53 0.22 0.05

Defense 150,023.35 7.99 1.80

Public order and safety 118,407.24 6.31 1.42

General public services 417,169.14 22.22 5.00

Total government expenditure 1,877,563.92 100.00 22.50

GNP = gross national product.

Source: Government fiscal management information system, Ministry of Finance, Thailand.

the poor may not be receiving adequate health services because they cannot afford
to pay.

Economic services is also a major item in government expenditure: almost
one-fifth of the budget is devoted to this item, which includes spending on
agricultural and natural resources, transportation and communications, commerce
and industry, and other economic development activities. In addition, the
Government of Thailand spends a significant proportion of its budget on general
public services, of which public debt transactions account for 5.19% of total
expenditure, or 1.17% of GNP.

Empirical results

The proposed methodology for assessing the pro-poorness of fiscal policy is
applied to Thailand using data from the Socio-Economic Survey (SES) conducted
in 1998. Table 5.3 presents estimates of poverty elasticity and the pro-poor index
for different income components, which we will use to assess the impact of public
policies on various measures of poverty. The head-count ratio is a crude measure
of poverty because it completely ignores the gap between the poverty line and
income of the poor. On the other hand, the poverty gap ratio and the severity of
poverty index have the more desirable properties of being sensitive to this gap.
As such, this study only focuses on two poverty measures: the poverty gap and
severity of poverty measure. Compared with the poverty gap ratio, the severity of
poverty index gives a greater weight to poorer individuals. Thus, if our concern
were specifically with the ultra-poor, then we should choose the severity of poverty
rather than the poverty gap ratio as the measure of poverty.
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Table 5.3 Pro-poor index for income components

Income components Percentage  Poverty gap ratio  Severity of poverty
share
Poverty  Pro-poor Poverty  Pro-poor
elasticity index elasticity index
Wage and salary 42.1 —0.684 0.60 —-0.707  0.57
Entrepreneurial income 19.2 —0.190 0.36 —0.184 0.32
Farm income 10.8 —0.449 154 —-0.482 1.52
Rent from boarders 0.6 —0.001 0.05 —0.001 0.06
Land rent from farming 0.2 —0.003 0.64 —0.003 0.66
Other rent from non-farming 0.1 —0.003 1.54 —0.002 0.66
Interest and dividends 1.1 —0.005 0.16 —0.006 0.19
Remittances 6.5 —0.182 1.03 —0.186 0.97
Pensions and annuities 1.3 —0.001 0.02 —0.000 0.01
Terminal pay and others 0.1 —0.001 0.28 —0.001 0.20
Food as part of pay 0.4 —0.005 0.48 —0.005 0.41
Rent received as pay 0.6 —0.006 0.34 —0.006 0.32
Other goods as pay 0.8 —0.004 0.19 —0.003 0.11
Home produced food 4.0 —0.506 4.71 —0.575 493
Owner occupied home 9.8 —0.494 1.86 —0.587 2.04
Other home goods 0.6 —0.065 4.13 —0.080 4.64
Crops received as rent 0.1 —0.003 0.94 —0.001 0.40
Food received free 1.0 —0.055 2.12 —0.059 2.08
Rent received free 0.5 —-0.013 1.05 —0.016 1.21
Other goods free 1.0 —0.044 1.64 —0.051 1.74
Total money income 82.0 —1.519 0.68 —1.572  0.65
Total in-kind income 18.6 —1.194 236 —1.382 251
Taxes —0.6 0.001  0.08 0.001  0.07
Income tax —0.60 0.001  0.04 0.001 0.08
House and land tax —0.02 0.001 1.18 0.000 0.76
Fine rate —0.00 0.000 0.63 0.000 0.58
Other taxes —0.00 0.000 0.03 0.000 0.50
Total current disposable 100.0 -2.71 1.00 —-2.95 1.00

income

Source: Author’s calculation based on the 1998 Socio-Economic Survey.

As can be seen from the results in Table 5.3, poverty elasticities vary widely
for different income components. As any increase in income reduces poverty, the
poverty elasticities of income components take negative values. If, for instance,
wage and salary incomes increase by 1%, then poverty measured by poverty gap
and severity of poverty will fall by 0.684% and 0.707%, respectively. Thus, the
percentage reduction in poverty is greater for any increase in wages and salaries
when the ultra-poor receive a greater weight than the rest of the poor. Note,
however, that these measures assume that the distribution of the income component
is unchanged, so in this case all individuals get a 1% increase in their wages and
salaries, regardless of poverty status.
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Aspointed out earlier, the pro-poor index can be used to make fiscal policy more
pro-poor. An income component is said to be equitable or pro-poor (inequitable
or anti-poor) if the pro-poor index is greater (less) than unity. The higher the value
of the index, the greater will be the proportional benefits accrued to the poor. For
example, home-produced goods has the highest pro-poor index, at 4.71, which
means that any subsidy given to households whose main income is generated
from home-produced goods will help the poor much more than the non-poor.
Similar results could be seen for other income components such as other home-
produced goods, free in-kind income, imputed rent from owner-occupied homes,
and farming income (see also Figure 5.1).

It is generally believed that the major source of income among the poor is wages
and salaries. This may lead to a recommendation that any policy that increases
wages and salaries will be equitable or pro-poor. However, this proposition is
not substantiated by empirical results. The pro-poor index for wage and salary
income is 0.60 for the poverty gap ratio, implying that any increase in wage and
salary will benefit the non-poor proportionally more than the poor. Other income
components that do not favor the poor include entrepreneurial income, rent from
property, interest and dividends, and pensions and annuities.

The SES data record only direct taxes collected from households, and the pro-
poor index for direct taxes is only 0.08 for the poverty gap ratio. This suggests that
direct taxes are largely paid by the non-poor and have almost negligible impact on
poverty, as indicated by the pro-poor index. The pro-poor index for the personal
income tax is 0.04, implying that this tax is largely paid by non-poor and is thus
highly equitable or pro-poor.

The Thai government collected only 13.11% of revenue from corporate income
taxes in 1998, but this rose rapidly to 22% in 2003 and 31% in 2009. In an open
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economy such as Thailand’s, it is reasonable to assume that the burden of corporate
taxes is mostly borne by wage and salary earners. The pro-poor index for wage
and salary income is 0.60 for the poverty gap ratio, suggesting that any tax burden
borne by wage and salary earners will fall mainly on the non-poor. Given this
magnitude, corporate income tax can be said to be equitable or pro-poor, but its
degree of pro-poorness is much smaller than that of personal income tax.

Surprisingly, the pro-poor index for house and land tax is 1.18, which means
that the poor pay proportionally more of these taxes than the non-poor. In 1998,
the government was able to collect only 0.70% of its revenue from house and land
tax. As the share of this tax is fairly small, it will have little impact on poverty,
even if it is equitable or pro-poor. However, this finding suggests that there is
scope for the government to improve or redesign the house and land tax in a way
that the non-poor will pay proportionally more than the poor.

Pensions and annuities contribute 1.3% to total personal income. These income
sources are found to be highly anti-poor, as indicated by the value of the pro-
poor index, equivalent to 0.02 for the poverty gap ratio. This suggests that the
poor do not have much access to pensions and annuities, which are mainly
given to retired public servants. The Thai government does not have a welfare
assistance program specifically designed to help vulnerable groups such as the
poor. Instead, there are informal safety nets provided by family members that
can take the form of domestic or overseas remittances. As can be seen in
Table 5.3, remittances contribute around 6.5% of disposable income, and its
pro-poor index is equal to 1.03 for the poverty gap ratio. Thus, remittances
are indeed pro-poor and benefit the poor proportionally more than the non-poor.
However, the index falls to 0.97 when it is calculated for the severity of poverty
measure: the ultra-poor get less of a proportion of the remittances than the rest
of the poor. This could indicate that while poor households are more likely to
receive remittances than the non-poor, the ultra-poor nevertheless do not receive
much remittance income. It is quite possible that remittances are able to lift
households from being ultra-poor, but are unable to lift them completely out of
poverty.

Table 5.4 presents the values of poverty elasticity with respect to prices.
Since price increases reduce people’s real income and thus increase poverty,
all the elasticities take positive values. Values of the pro-poor index can be
either greater or less than 1. A pro-poor index that is larger (smaller) than unity
suggests that the increase in prices would hurt the poor more (less) than the non-
poor. For instance, the index is highly anti-poor for grains and cereal products:
its index value is 4.43 for the poverty gap ratio and further increases to 5.07
for the severity of poverty. This indicates that subsidizing (taxing) these items
will benefit (hurt) the poor much more than the non-poor. A similar conclusion
emerges from other food items, which implies that indirect taxes on food items
are likely to be anti-poor. For this reason, to partially correct the anti-poorness
of the indirect tax burden, basic necessities such as unprocessed foodstuffs,
medical and health services, and educational materials should be exempted from
the VAT.



Table 5.4 Pro-poor index for consumption expenditure components

Expenditure items Percent  Poverty gap ratio Severity of poverty
share

Poverty  Pro-poor Poverty  Pro-poor

elasticity index elasticity index
Grains and cereal products 4.95 0.595 4.43 0.741 5.07
Meat and poultry 3.46 0.307 3.28 0.384 3.77
Fish and seafood 2.80 0.284 3.74 0.366 4.44
Milk, cheese and eggs 1.95 0.136 2.57 0.166 2.89
Oils and fats 0.48 0.048 3.70 0.064 4.56
Fruits and nuts 1.72 0.079 1.69 0.103 2.04
Vegetables 2.49 0.249 3.68 0.310 4.22
Sugar and sweets 0.71 0.062 3.23 0.089 4.23
Spices, coffees and teas 0.91 0.068 2.75 0.091 3.41
Prepared meals taken home 3.30 0.148 1.65 0.184 1.89
Non-alcoholic beverage at home  0.66 0.024 1.31 0.032 1.64
Alcoholic beverage at home 0.80 0.035 1.59 0.041 1.74
Alcoholic beverage drunk 0.45 0.010 0.81 0.011 0.82

outside

Meals eaten away from home 5.97 0.194 1.20 0.259 1.47
Tobacco products 0.98 0.054 2.02 0.070 2.40
Clothing 2.35 0.116 1.83 0.148 2.15
Footwear 0.58 0.037 2.31 0.047 2.74
Shelter 13.07 0.575 1.62 0.698 1.81
Fuel and light 3.64 0.222 2.25 0.277 2.58
Textile house furnishings 0.20 0.013 2.46 0.018 3.19
Minor house equipment 0.12 0.006 2.05 0.009 2.59
Major house equipment 0.24 0.009 1.32 0.012 1.76
Cleaning supplies 0.91 0.053 2.16 0.070 2.61
Servants 0.19 0.000 0.03 0.000 0.01
Personal care items 1.58 0.103 2.40 0.132 2.83
Personal services 0.41 0.020 1.80 0.026 2.11
Local transportation 1.52 0.062 1.49 0.084 1.86
Travel out of area 0.64 0.018 1.06 0.029 1.55
Vehicle operation 4.75 0.194 1.51 0.247 1.76
Vehicle purchase 2.82 0.084 1.09 0.107 1.28
Communication services 1.56 0.017 0.41 0.021 0.46
Communication equipment 0.05 0.000 0.30 0.000 0.23
Admissions 0.12 0.002 0.56 0.003 0.83
Recreation and sport equipment 0.42 0.007 0.63 0.009 0.70
Musical equipment 0.18 0.006 1.31 0.009 1.69
Reading materials 0.24 0.002 0.33 0.003 0.47
Religious activities 0.55 0.025 1.68 0.032 1.96
Ceremonies 0.88 0.064 2.69 0.098 3.80
Miscellaneous services 0.09 0.001 0.52 0.002 0.59
Education expenses 4.04 0.237 2.16 0.304 2.55
Private school fees 0.49 0.008 0.62 0.009 0.62
Public school fees 0.23 0.017 2.67 0.022 3.13
Private vocational tuition fees 0.20 0.004 0.73 0.005 0.75
Public vocational tuition fees 0.08 0.004 1.70 0.006 2.60
Private university tuition fees 0.24 0.003 0.48 0.001 0.21
Public university tuition fees 0.18 0.002 0.41 0.003 0.58

(Continued)



Table 5.4 Cont’d

Expenditure items Percent  Poverty gap ratio Severity of poverty
share
Poverty  Pro-poor Poverty  Pro-poor
elasticity index elasticity index

Text books 0.33 0.030 3.45 0.039 4.09
School equipment 0.19 0.017 3.29 0.023 3.96
Special lessons 0.08 0.001 0.69 0.001 0.52
Student lunch 0.26 0.007 1.01 0.010 1.38
Pocket money 1.74 0.140 2.97 0.182 3.55
Other education expenses 0.02 0.003 3.89 0.003 4.31
Medicine 0.39 0.028 2.68 0.036 3.16
Cough remedies 0.03 0.003 4.41 0.004 5.38
Antipyretics and Analgesics 0.09 0.009 3.73 0.012 4.34
Cold remedies 0.03 0.002 2.73 0.003 3.27
Anti-inflammatory analgesics 0.03 0.003 3.53 0.004 4.30
Antimicrobials 0.01 0.001 3.43 0.001 3.58
Anti venom 0.01 0.000 2.62 0.000 2.96
Anti fungal 0.01 0.000 1.79 0.000 2.06
Antiseptics 0.00 0.000 2.15 0.000 3.03
Laxatives 0.00 0.000 2.59 0.000 2.29
Anthelmintics 0.00 0.000 433 0.000 5.72
Antacids and digestives 0.02 0.001 2.43 0.001 2.62
Anti diarrheas 0.01 0.001 3.19 0.001 3.81
Contraceptives 0.02 0.001 3.02 0.002 3.50
Inhalant 0.00 0.000 2.18 0.000 2.80
Vitamins 0.02 0.001 1.45 0.001 1.94
Other modern drugs 0.06 0.003 1.74 0.004 2.07
Traditional and herbal drugs 0.05 0.001 1.03 0.002 1.36
First aid kits 0.01 0.000 1.67 0.000 0.88
Medical services 1.51 0.065 1.58 0.086 1.94
Outpatients
Government hospital and health 0.62 0.028 1.68 0.036 1.96

center
Private hospital and health center ~ 0.32 0.006 0.70 0.009 0.94
Doctor fees 0.02 0.003 4.19 0.004 5.38
Nursing fees 0.00 0.000 3.56 0.000 1.16
Eye examination and eyeglasses  0.01 0.000 1.11 0.000 0.17
Dental services 0.08 0.000 0.23 0.001 0.24
X-ray and lab fees 0.02 0.003 6.40 0.004 8.08
Healthcare card 0.01 0.001 2.37 0.001 232
Inpatients
Government hospital and health 0.22 0.014 2.39 0.020 3.09

center
Private hospital and health center  0.19 0.008 1.48 0.007 1.21
Other government medical 0.00 0.000 3.63 0.000 1.81

services
Other private medical services 0.01 0.000 0.61 0.000 0.07
Total per-capita expenditure 74.68 4.26 2.10 5.42 2.46
Savings 25.32 -1.55 -2.26 -2.48 -3.32

Source: Author’s calculation based on the 1998 Socio-Economic Survey.
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By comparison, the value of the pro-poor index for alcoholic beverages
consumed outside the home is shown to be less than 1, namely 0.80 and 0.81
for the poverty gap and severity of poverty, respectively. This suggests that any
indirect tax on alcoholic beverages consumed outside the home will hurt the
poor less than the non-poor. This conclusion, however, is reversed if we look
at alcoholic beverages consumed at home—its pro-poor index is 1.59, suggesting
that any tax on alcohol consumed at home is likely to hurt the poor proportionally
more than the non-poor. To achieve the maximum reduction in poverty, therefore,
alcohol can be taxed more heavily when it is sold and consumed at bars or
restaurants.

Government often grants exemptions in implementing indirect taxes such as
VAT due to various social, political, and administrative reasons. Exemptions
may be given for basic necessities and services (e.g., unprocessed food), social
welfare services such as medical and health services, goods or services related
to culture (e.g., education, books, newspapers, and artistic works), and so forth.
In this regard, the results in Table 5.4 show that tax exemptions or subsidies on
education and health would benefit the poor (particularly the ultra-poor) more
than the non-poor.

The Thai government plays an important role in providing educational services
to its people. Nevertheless, the pro-poor index for private expenditure on education
is 2.16 for poverty gap and 2.55 for severity of poverty, indicating that the poor tend
to pay proportionally much more for schooling than the non-poor. This suggests
that ultra-poor people pay proportionally more than the rest of the poor. Analyzing
components of educational expenses, we calculate the pro-poor indices for detailed
items which are shown in Table 5.2. The results show that the burden of price
increases on items such as textbooks, school equipment, or public primary and
secondary school fees, which may stem from the VAT, will be borne more heavily
by the poor rather than by the non-poor. On the other hand, price reductions in
tuition fees for private vocational institutes and private and public universities,
which may stem from the government subsidies on education, will benefit students
from non-poor households proportionally more than those from poor ones.

A similar story emerges when we look at private expenditure on health. As health
services in Thailand are generally provided on a user-fee principle, the poor are
likely to bear a proportionally greater financial burden from price increases in these
services compared to the non-poor. The pro-poor index for private expenditure on
medicine and medical services takes a value far greater than 1 (see also Figure 5.2),
suggesting that the poor will bear a proportionally heavier burden than the non-
poor from any price increase in health services. Specifically, a price increase
in certain medicines (e.g., cough remedies) will have a more detrimental effect
on the poor compared to other drugs (e.g., traditional herbal drugs or first aid
kits). Similarly, government subsidies for certain medical services (e.g., X-ray
and laboratory fees) will be more beneficial to the poor compared with other
medical services (e.g., outpatient care in private hospitals and health centers).

Overall, the value of the pro-poor index indicates that the incidence of indirect
taxes will be borne more heavily by the poor rather than by the non-poor; in other
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Figure 5.2 Pro-poor index for prices, poverty gap ratio.

words, indirect taxes in this case are regressive. The ultra-poor will be hurt even
more by an increase in indirect taxes, as suggested by the index value of 2.46 for
the severity of poverty. This finding confirms a number of empirical studies which
find that indirect taxes are proportional to income or even somewhat regressive
(Heller 1981; Oh 1982).

This study also finds that although the incidence of the special excise tax burden
is estimated to be significantly less adverse to the poor compared with the VAT,
it may not really be improving income distribution. Even though excise taxes
on items such as liquor and tobacco levy higher rates on higher quality products
consumed by the middle and upper income classes, the average tax amount tends to
rise less than proportionately with income, which results in a greater proportional
tax burden on the poor.

In general, the VAT is considered to be a regressive tax because poorer
taxpayers consume a greater proportion of their income than do richer taxpayers.
This suggests that the incidence of the VAT on food items and other essential
commodities is likely to be borne more heavily by the poor than the non-poor.
This conclusion is supported by our empirical results.

Furthermore, the pro-poor index reveals that savings in Thailand are highly
inequitable or anti-poor, suggesting that savings are mainly enjoyed by rich people,
a finding that reflects the similar results of Kakwani and Son (2002). The study
argues that household savings in Thailand mainly come from the richest 20% of
the population, while the rest tend to dissave.

The inability to effectively tax personal and corporate income and wealth has
obliged the Thai government to rely largely on indirect taxes, despite the common
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observation that heavy taxation of consumption contravenes the objectives of
improving equity and reducing poverty. The central government currently depends
heavily on two indirect taxes: the VAT and the excise tax. To achieve a more
progressive tax system, it is important for the government to moderate the anti-
poorness of the indirect tax system in general and the VAT in particular, and to
move toward greater reliance on direct taxes. Equally important is the careful
consideration of the population’s consumption patterns in the selection of items
to be taxed and setting of tax rates, giving due attention to variables such as the
income and price elasticities of taxable goods.

Conclusion

In this chapter, we evaluate equity in tax policies and public spending by
investigating their marginal impacts on poverty. This task is carried out using
the pro-poor index proposed in the study, which provides a tool to assess the
impact of fiscal policy on poverty. The index, which is based on the income and
price elasticities of poverty, measures the impact of fiscal policy on both prices and
income components and reflects a country’s consumption patterns. While the pro-
poor index for income components can be used to assess government expenditure
policy, the index for prices can be useful in evaluating the impact of indirect taxes
and subsidies.

While the methodology introduced in this chapter is able to provide some
important policy implications, it also has several limitations. First of all, since
our analysis is carried out at the margin, in some cases it may not account for the
full impacts of tax policies and public spending. Nevertheless, the impact at the
margin would provide a fairly good idea of the distributional and poverty impact
of any shift in policy, and would thus be informative enough to guide policies.
Another limitation of the study is that it does not account for externalities stemming
from public policies or other indirect effects. This limitation is largely due to the
fact that in practice externalities are not easy to observe, much less satisfactorily
estimate using survey data.

Notes

1 Note that in this case expressing the demand equations in the form of q = q(x) is not
meant to imply that all own-price and cross-price elasticities of demand are zero. This
merely implies that prices do not vary across individuals.

2 CV =[e(u, p*) — e(u,p)] is the compensation variation, or the compensation that should
be given to an individual to maintain his or her utility at the same level as before the
price change.



6 A new approach to evaluating and
designing targeted social
protection

Measurement of targeting performance

The main objective of targeted government intervention is to reduce the depri-
vation suffered by the poor, who may suffer from poor health, chronic unem-
ployment, or low levels of education, and many other kinds of deprivations.
Projects or programs may be designed so that the poor get greater access to various
government services, but the main binding constraint in designing such targeted
programs is identifying the genuine poor. If we have information on incomes
or expenditures of individual families, then we can easily assess their poverty
by comparing their income or expenditure against a predetermined poverty line.
Such detailed information and administrative ability to use it are not present in
most developing countries (Haddad and Kanbur 1991). But despite the absence
of such information, targeted program methods have been implemented to reach
the poorest and most vulnerable members of society.

The number of targeted programs has increased in developing countries.
Coady, Grosh, and Hoddinott (2004) have listed 85 targeted programs in 36
countries. As these programs follow different procedures to identify beneficiaries,
it is important to know how well different programs perform. Most of these
social assistance programs have the sole objective of reducing poverty; thus,
measurements of targeting efficiency should be closely related to this objective of
poverty reduction. Not only should social assistance programs reach the poor, but
they should also cover enough of the poor to actually have an impact on poverty
while not wasting resources on other policy priorities. Thus, an ideal targeted
program will cover all the poor and benefit only the poor, thereby maximizing its
impacts on poverty reduction.

Many measures of targeting efficiency have been devised in the literature. In
a recent paper, Ravallion (2009) provides a synthesis of almost all the measures
proposed so far. The main message of his paper is that all the targeting measures
are quite uninformative regarding their poverty impacts. In this chapter, however,
we demonstrate that most of the targeting measures are closely linked with
poverty reduction. This linkage is established through the poverty gap ratio, which
measures the amount by which households (or individuals) are poor as well as the
number of households that are poor.

1
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Targeting efficiency is mainly concerned with the selection of beneficiaries in
the program. Since targeted programs are usually not based on the actual incomes
or expenditures of households, there is the danger of committing two types of
error in the process of selecting beneficiaries. Type I error occurs when someone
who deserves the benefits is denied them, and Type II when benefits are paid to
someone who does not deserve them. Often, these two types of errors move in
opposite directions: attempts to reduce Type II errors lead to an increase in Type |
errors.

To tackle this problem, we derive a new targeting indicator, which is a function
of four factors: percent of poor targeted by the program, percent of population that
can be covered by the program, Type I errors, and Type II errors. The indicator
is derived using Cramer’s phi statistic, which measures the association between
the poverty status of households or individuals and the selection of beneficiary
households or individuals. The higher the value of this indicator, the better the
targeting ability of the program. The indicator has also been shown to be closely
linked with poverty reduction.

On the issue of coverage, a program is said to be mismatched if the number of
beneficiaries is not equal to the number of poor people in the population. Although
this issue is distinct from the targeting issue mentioned above, it informs us about
the program’s efficiency and impacts on poverty reduction: too many beneficiaries
means resources are being wasted and too few means poverty impacts are minimal.
Most targeted programs suffer from a severe mismatch that reduces the targeting
power of the programs—even if we have perfect information about the poor, the
program can still suffer from a mismatch if by design not all the poor can be
reached. In practice, however, the issue of mismatch is somehow ignored. In this
chapter, we develop an indicator of mismatch that informs us about the extent to
which the mismatch reduces targeting efficiency. The issue of mismatch should
be tackled right at the design stage of any program.

A proxy means-testing, which is now widely used in developing countries,
enables us to identify beneficiaries on the basis of easily identifiable variables
that accurately predict a household to be in poverty. A nationally representative
household survey makes it possible to conduct such a proxy means-test. In this
chapter, we illustrate how the new targeting indicator developed here can be used
to design a targeted program. Data from the Philippines’ Family Income and
Expenditure Survey conducted in 2006 will be used to illustrate this capability.

The first step in designing a proxy means-testing is to identify a set of variables
that are highly correlated with the poverty status of households. These selected
variables must be easy to measure but at the same time should be able to predict
with reasonable accuracy whether or not a household is poor. To accomplish this,
we have developed a formula to calculate the correlation coefficient between any
proxy variable with the poverty status of households. This correlation coefficient
helps to identify the proxy variables.

We have also used this methodology to evaluate the targeting efficiency of
three large-scale social protection programs: Bolsa Familia in Brazil, Di Bao in
the People’s Republic of China (PRC), and Progresa in Mexico. These programs
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have very complex procedures for targeting the poor, and each program has two
or three stages of selecting the beneficiaries. The administrative costs of selecting
beneficiaries can be very high because of their complex criteria. More importantly,
the programs suffer from severe mismatch. The proxy means-test developed here
based on the Philippines data is relatively very simple and does not suffer from
mismatch and at the same time has much better targeting efficiency.

Deriving the targeting indicator

Suppose N is the total population of households, and among them N, are poor,
then the head-count ratio of poverty is given by

H=-2 (6.1)

Suppose that N, are the households who benefit from the program, then the
probability of selecting a beneficiary household is given by

N

B (6.2)

If we had perfect information about the poor, then all beneficiaries of the program
would be poor; however, we know that this is not the case in practice. Suppose
among N, beneficiaries, Ny, are poor and the remaining (N, — Np,) are the non-
poor beneficiaries. The probability of selecting a beneficiary among the poor is
given by

_ Nop

B, N,

(6.3)

Similarly, the probability of selecting a beneficiary among the non-poor is
given by

B, = Mo Ni) (6.4)
N —N,

If there is no association between the actual poor and selection of a beneficiary,
such as when beneficiaries are randomly selected from the population, then the
probability of selecting a beneficiary from among the poor must be equal to the
probability of selecting a beneficiary from among the non-poor, or B, = B,,. This
situation may be characterized as having no information as to who the poor
are, so everyone has the same probability of being selected into the program.
Conversely, a program can be classified as pro-poor if the probability of selecting
a beneficiary among the poor is greater than that among the non-poor, that is, when
B, —B,>0.
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However, proxy means-testing can never identify the poor perfectly because
two kinds of errors are committed. Type I error is defined as the probability of not
selecting a poor household as beneficiary? and can be written as

a=(1-B,) (6.5)

Type II error is the probability of selecting a non-poor household as beneficiary
and can be expressed as

B =By (6.6)
which gives
(I—a—=pB)=B,—By, (6.7)

A good social assistance program should be designed so that it is pro-poor, that
is, the poor are more likely to be selected into the program than the non-poor. The
degree of pro-poorness can be measured by how much higher the probability is of
selecting a poor person for the program is to the probability of selecting a non-poor
person for the program, which is measured by (B, — B,). Thus, the efficiency of
the proxy means-testing can be measured by the magnitude of (1 —«a — B).

We can measure the association between poverty status and selection of
beneficiaries by Cramer’s phi statistic as

|H(1—H
¢=(1—-a-B) ﬁ (6.8)

When ¢ = 0, the statistic implies that there is no association between poverty
and selection of beneficiaries, that is, the poor are as likely to be selected in the
program as the non-poor. It can be seen that N¢? is distributed as a x 2 distribution
with one degree of freedom. This result allows us to test the null hypothesis of no
association between poverty status and selection of beneficiaries.

The larger the value of ¢, the greater the association between poverty status
and selection of beneficiaries will be. As we showed above, this statistic is also
related to the degree of pro-poorness of the program; the larger the ¢, the greater
the pro-poorness of the program. In the case of perfect targeting, all the poor
are selected as beneficiaries and all non-poor are completely left out, which can
happen only when ¢« = 0, 8 = 0 and B = H, which from equation (6.8) gives
us ¢ = 1. Conversely, in the case of perfect “anti-poor” targeting, where all the
poor are left out of the program and all non-poor are included (i.e.,a =1, 8 =1
and B =1— H), then ¢ = —1. Thus, our proposed targeting indicator, ¢, lies
between —1 and +1, and its magnitude gives an indication of how good a given
program is in targeting the poor. Any program that gives negative values of ¢
should not be implemented because it is anti-poor (i.e., the poor have lesser chance
of being selected than the non-poor). On the other hand, ¢ is similar to the



New approach to targeted social protection 89

coefficient of determination in regression analysis: proportion of total variation
that is explained by the proxy means-test. In designing a program, we should aim
to maximize ¢?.

Mismatch between beneficiary and poor households

As can be seen in equation (6.8), targeting efficiency is not only dependent on
the likelihood of Type I and II errors, but also on the scope and coverage of the
program (i.e., B and H). Why is this so? If B < H, we are likely to exclude more
poor and also more non-poor households from the program because of under-
capacity, which implies higher Type I error and lower Type II error. On the other
hand, if B > H, we are likely to include more of both poor and non-poor households
in the program because of over-capacity, resulting in lower Type I error and higher
Type Il error. However, in almost all targeted programs we have encountered, B is
never equal to /. An important implication of this is that even if we have perfect
information on which household is poor and which is not poor, the two types of
errors can never be eliminated. In other words, we can never have perfect targeting
if B is not equal to H.

If there is no mismatch and if we have perfect information about households’
poverty status, we will naturally ensure that all poor households are included in
the program and all non-poor households are excluded, which implies & = 0 and
B = 0, which on substituting in equation (6.8) gives us ¢ = 1. Thus, we will have
a perfect correlation between poor and beneficiary households. This is the ideal
situation. The targeting efficiency of a program can thus be judged by how far
below its ¢ value is from 1. For instance, if ¢ = 0.4, this suggests that the program
is 40% efficient in targeting the poor. When there is no mismatch, the targeting
indicator in equation (6.8) is given by

o=l—a—p (6.9)

which coincidentally is the targeting differential measure proposed by Ravallion
(2000). His measure thus informs us how high the probability of selecting poor
households in the program is over that of the non-poor households. However,
this measure is only suitable for ranking programs that have no mismatch, that is,
if the number of beneficiary households is exactly equal to the number of poor
households. Most targeting programs in developing countries do not meet this
condition.’

Given that mismatch is so common, it is important to assess its impact in
designing a targeted program. We have two kinds of mismatch. The most common
mismatch is when B < H. The cost of any targeted program depends on what
proportion of beneficiary households are included in the program; the larger B
is, the greater the cost of the program will be. Most governments in developing
countries have limited budgets, so there is always a tendency to design programs
that have B as small as possible. Suppose that we have perfect information on
the poverty status of households, all beneficiaries will then be among the poor
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households so that Type II error (8) will be equal to 0. Type I error will occur
because the program does not include all poor households; hence « = (H — B)/H,
which on substituting in equation (6.8) gives the upper limit of ¢ as

Ou= /H if B<H (6.10)

A mismatch may also occur when B > H. If we have perfect information, this
mismatch implies that « =0 and 8 = (B — H)/(1 — H), which on substituting in
(6.8) gives the upper limit for ¢ as

_ |HO-B)

The expression ¢, = 1 — ¢, < 1 is the measure of mismatch; the larger (smaller)
the value, the larger (smaller) the mismatch and ¢, = 0 when B = H, that is, there
is no mismatch.

Every targeted program has a decision rule that distinguishes a poor household
from a non-poor household. The targeting efficiency of a program should be judged
on the basis of how effective the decision rule is. If we have perfect information
about the poverty status of households, the decision rule will be able to pick only the
poor households for inclusion in the program. In practice we do not possess perfect
information on households’ poverty status, so we judge the targeting efficiency
of a program by measuring how far below the targeting indicator is from the
counterfactual situation of having the perfect information. Equations (6.10) and
(6.11) give the upper limits of the targeting indicator under perfect information.
We can thus define the targeting efficiency of a program as the ratio of targeting
indicator, ¢, to its upper limit ¢, as defined in equations (6.10) and (6.11):

*zw if B<H
B
=(1_“(1_f)]§)1_H) if B>H (6.12)

Therefore, the targeting indicator can be written as product of two components:

=0 (1 —¢n) (6.13)

This decomposition allows us to determine how effective a program is in
identifying the poor, and how much the mismatch is in the program.

It will be useful to explain the idea of mismatch with an example. We have
taken a hypothetical example of two programs operating in two cities, which is
discussed by Ravallion (2009). In city A, 50% of the population is poor but the
program has selected only the poorest 20% as beneficiaries. In city B, 10% of the
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population is poor but the program has selected the poorest 40% of the population
as beneficiaries. City A has 20% beneficiaries but 50% poor, whereas city B has
40% beneficiaries but only 10% poor. It is quite obvious that both programs have
severe mismatch problems. Given this information, the measure of mismatch gives
the values of 0.50 for city A and 0.59 for city B. Thus, both cities have severe
mismatches, even more so in city B.

There would not have been any mismatch if the program in city A had chosen
50% beneficiaries, whereas in city B, only 10% beneficiaries would have been
sufficient. Further, in city A, 40% of the poor are selected as beneficiaries, whereas
in city B, 100% of the poor are selected as beneficiaries. The target indicator is
calculated as 0.50 in city A and 0.41 in city B, which means the program in city A is
better targeted than in city B, even though 100% poor are covered by the program
in city B. The targeting efficiency in both cities is computed to be equal to 1. This is
the result we expected to obtain because in both cities, we have perfect information
about the poverty status of individuals, that is, which household belonged to which
percentile. Thus, even if we have perfect information on the poor, we can have
a poorly designed program if the number of beneficiaries is not in line with the
number of the poor. In practice, the issue of mismatch is somehow ignored, yet
this example demonstrates it should not be. It should be addressed right at the
design stage of any program.

Linkage with poverty reduction

In this section, we attempt to link the targeting indicator developed above
with poverty reduction. Many poverty measures that reflect the different facets
of poverty exist in the literature. In designing a targeted program, we have to choose
a poverty measure with which the program should be linked. The head-count ratio
is a crude measure of poverty because it completely ignores the gap in incomes
from the poverty line. The poverty gap ratio, which is adopted here, is more
attractive because it measures the amount by which households (or individuals)
are poor, as well as the number of households that are poor.*

A social protection program may be defined as pro-poor if it provides greater
absolute benefits to the poor compared to the non-poor. Obviously, with a given
fixed cost, a pro-poor program will lead to greater poverty reduction than a non-
pro-poor program. Using this framework, Kakwani and Son (2007) derived the
pro-poor policy index for a wide range of poverty measures. Assuming that all
beneficiaries receive exactly the same benefits from the program, the pro-poor
policy index for the poverty gap ratio is obtained as

By

=2 (6.14)

where B), is the percentage of beneficiaries among the poor and B is the percentage
of beneficiaries in the whole population. The program will be pro-poor if the
percentage of beneficiaries among the poor is greater than that of beneficiaries in
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the whole population, or when § > 1. The larger the value of 4, the greater the
degree of pro-poorness of the program will be.

Note that the value of § does not depend on the size of the program in terms of
its budget, which means that é alone cannot tell us the poverty impact of different
programs with different budgets. The magnitude of the reduction in the poverty
gap ratio is fully captured by the product of H, B and §, which means that for given
values of B and H, the magnitude of poverty reduction has a positive monotonic
relationship with §; the larger the value of §, the greater the poverty reduction
will be.

The targeting indicator ¢ defined in equation (6.8) can also be written as

HB

which shows that given H and B, ¢ has a positive monotonic relationship with §.
Since § has a positive monotonic relationship with poverty reduction, so will ¢.
Thus, our proposed targeting indicator is closely linked with poverty reduction:
given H and B, the higher the value of ¢, the greater the poverty reduction.
From a policy perspective, it will be useful to consider poverty reduction per unit
cost. This indicator is important because our objective is to maximize poverty
reduction given a budget constraint. The reduction in poverty gap ratio per unit
cost is captured by §* = H4§, which on substituting in equation (6.15) shows that
for given H and B, ¢ has a positive monotonic relationship with §*; that is, the
larger the value of ¢, the greater the reduction in the poverty gap ratio, with
fixed cost.

Evaluating welfare programs in three countries

Brazilian welfare programs

We apply our methodology to see how well different programs in Brazil are
targeted. Brazil has many welfare programs, the largest of which is Bolsa Escola,
which benefits 10.9% of the total population. All of Brazil’s welfare programs
together benefit about 22.6% of the total population. Note that these different
programs are not mutually exclusive—some families may receive benefits from
more than one program.

A striking feature of the Brazilian welfare system is that Type I error is very high
and Type Il error is very small. This means that programs are efficient with respect
to preventing leakage to the non-poor, but as a consequence a large proportion
of the poor is left out of these programs. Except for unemployment insurance,
all programs are pro-poor; that is, the probability of selecting a poor person in
the program is much higher than the probability of selecting a non-poor person
in the program. This is indicated by the positive values of the targeting indicator
(Table 6.1).
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Table 6.1 Targeting efficiency of welfare programs in Brazil

Welfare program  Proportion of Errors Targeting Targeting Mismatch

beneficiaries ————— indicator efficiency index
Typel Typell

Bolsa Familia 0.058 0.836  0.017 0.28 0.71 0.60
Fome Zero 0.020 0.940  0.005 0.18 0.76 0.77
Bolsa 0.015 0.960 0.005 0.13 0.64 0.80
Alimentacao
Bolsa Escola 0.109 0.742 0.051 0.30 0.53 0.44
Peti-child labor 0.011 0.971  0.004 0.10 0.61 0.83
Unemployment 0.015 0991 0.017 —0.03 —0.16 0.80
insurance
Beneficio de 0.018 0.962 0.010 0.09 0.44 0.79
Prestacao
Continuada
Fuel subsidy 0.093 0.782  0.044 0.27 0.52 0.49
Other benefits 0.010 0.978 0.005 0.08 0.47 0.84

Proportion of poor 0.280

Source: Author’s calculations based on the Brazilian National Household Survey 2004.

Comparing different programs, we find that three programs—>Bolsa Familia,
Bolsa Escola, and the fuel subsidy—stand out as the best targeted programs, with
targeting indicators equal to 0.28, 0.30, and 0.27, respectively. The least efficient
program is unemployment insurance, which is not even pro-poor. The Beneficio
de Prestacao Continuada (BPC) is an unconditional cash transfer to the elderly
or to extremely poor individuals with disabilities. Its targeting indicator value is
only 0.09, so it cannot be regarded as a well-targeted program.

The maximum value of the targeting indicator for Brazil’s welfare programs is
0.30, which means that the criteria used for identifying the poor explains only about
9% of the poor population; that is, other variables which cumulatively account for
and can predict poverty in the population are not captured by the criteria. These
results suggest that welfare programs in Brazil, despite their fame, are not well
targeted. This, however, may be a misleading conclusion because it ignores the
loss of predictive power of the programs due to mismatch.

Targeting efficiency is the product of the targeting and mismatch indicators
(as in equation 6.13). The targeting indicator measures how well the decision
rule identifies the poor population, or how far the actual situation is from the
ideal of having perfect information about the poverty status of households.
Mismatch, on the other hand, can occur even if we have perfect information.
The targeting efficiency of Bolsa Familia is 0.71, which we regard as a
reasonably good targeting system. The mismatch index is 0.6, which reduces
the predictive power of targeting by about 60%. Thus, the major Brazilian
welfare programs have reasonable targeting efficiency, but they suffer from
severe mismatch between the number of poor who are the intended beneficiaries
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of the programs and the number of beneficiaries who are included in the
programs.

Minimum Livelihood Guarantee Scheme in the
People’s Republic of China

The PRC’s “Minimum Livelihood Guarantee Scheme,” popularly known as Di
Bao, is one of the largest social protection programs in the developing world. It
was started in 1999 and has expanded rapidly. According to Ravallion (2009),
the program covers 2.2 million people representing 6% of urban residents.
Beneficiaries are determined on the basis of income reported by the persons
seeking assistance. A person is included if his or her reported income is less
than a stipulated “poverty line.” Municipalities run the program, each locality
determining its own poverty line. Although local authorities conduct eligibility
checks, it is difficult to believe that potential beneficiaries do not underreport
their incomes. Furthermore, Ravallion (2009) points out that local authorities
have considerable power over the program, including setting the Di Bao poverty
lines, funding, and implementation. This means that the process of selecting
beneficiaries is subjective, which can cause horizontal inequity when the program
is implemented at the national level. Suppose there are two persons, A and B,
who belong to two different municipalities but have exactly the same standard of
living. It is possible that person A is classified as poor and person B is classified
as non-poor. This can happen because the two municipalities are not using exactly
the same criteria for selecting beneficiaries and there is no consistency across the
country.

Ravallion (2009) conducted a thorough evaluation of Di Bao using the PRC’s
Urban Household Short Survey for 2003—04, covering 35 of the country’s largest
cities with a total sample of 76,000. He concluded that targeting performance was
excellent by international standards, and the program is a clear outlier in targeting
performance internationally.

Across the 35 cities, 7.7% of the total population had a net income of less than
the Di Bao poverty line. The percentage of beneficiaries among the poor was
found to be only 29%, which means that 71% of the poor were excluded from the
program. This figure does not suggest that the Di Bao can be considered an outlier
in targeting performance internationally. However, the percentage of beneficiaries
among the non-poor was only 1.83%, which is very small. Thus, the program has a
high under-coverage rate but low leakage rate. The targeting indicator, ¢, proposed
here is calculated at 0.37, which falls well short of perfect targeting (¢ = 1). Still,
Di Bao performs better than Brazil’s well-known Bolsa Familia, for which the
value of ¢ is equal to 0.28. This result is surprising because the Bolsa Familia
is based on sophisticated objective criteria to identify the beneficiaries, whereas
Di Bao uses subjective judgments by municipalities. To explain this anomaly,
we calculated the mismatch index for Di Bao, which was found to be 0.30, and
which resulted in targeting efficiency of 0.53. The Bolsa Familia, on the other
hand, has a much larger degree of mismatch, with an index value equal to 0.60.
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The targeting efficiency of Bolsa Familia was calculated to be equal to 0.71
as against the value of 0.53 for Di Bao. Thus, Bolsa Familia has much greater
power than Di Bao in identifying the beneficiaries, but suffers from a more severe
mismatch. If Bolsa Familia had avoided a mismatch, it would have been much
superior to Di Bao. Later in this chapter we will discuss how mismatches can be
avoided.

Mexico’s health, education, and nutrition program ( Progresa)

Conditional cash transfer (CCT) programs are regarded as the modern way
to reconcile safety nets (or more generally social protection policies) with
investments in human capital among the poor. The basic idea behind these
programs is that they reduce poverty in both the short and long run. Latin
American countries such as Mexico and Brazil have been pioneers in implementing
large-scale CCT programs. Mexico pioneered the first national CCT program
in 1997, a comprehensive program on education, health, and nutrition, called
Progresa (detailed discussions on CCTs are provided in Chapter 7). It is useful
to evaluate the targeting efficiency of this program because it follows statistically
rigorous methods of identifying the beneficiary households who are supposed to
be extremely poor.

The selection of beneficiary households is accomplished in three stages. At the
first stage, communities are selected using a marginality index based on census
data. The marginality index was developed for each locality in Mexico using the
method of principal components based on seven variables:

*  Share of illiterate population aged 15 years or more

*  Share of dwellings without running water

*  Share of household dwellings without drainage

*  Share of household dwellings without electricity

*  Average number of occupants per room

*  Share of dwellings with earthen floor

»  Percentage of labor force working in agricultural sector

The marginality index was divided into five categories. It is not known how good
these indicators are in identifying the poor localities. Ideally, we could rank the
localities if we knew the percentage of poor households in each locality, but such
information is not available. Skoufias, Davis, and Vega (2001) have attempted
to assess the efficacy of selecting localities against consumption-based poverty
maps, but these poverty maps are themselves subject to large errors and therefore
we cannot properly assess how good the marginality index really is.

At the second stage, households are chosen within the selected communities. It
involves a rather complicated procedure, which we do not need to discuss here. At
the third stage, the communities are presented with a list of potential beneficiaries,
and the final list is prepared. These three stages are so complicated we cannot
assess the overall targeting efficiency of the program. We can, however, make an
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Table 6.2 Targeting indicator at the second stage of selection by Progresa

Percentage Percentage Typel Typell Targeting Mismatch Targeting

poor beneficiaries error error  indicator indicator efficiency

Progresa 25 78 6.63 7297 021 0.69 0.70
targeting

Progresa 50 78 10.80 66.94 0.27 0.47 0.51
targeting

Progresa 78 78 1627 5798 0.26 0.00 0.26
targeting

Locality- 78 78 1896 6728 0.14 0.00 0.14
level

targeting

Source: Skoufias et al. (2001).

assessment of the program at the second stage of selection using the information
provided by Skoufias et al. (2001). They used the data collected by Progresa in
1997 for 24,077 households residing in a sample of 506 marginal communities.
On average, 78% of the households in the sample were Progresa beneficiaries.
Table 6.2 presents the results on targeting indicator using three poverty lines.

Type I error was 6.63% when extreme poverty of 25% was used, which means
that 6.63% of extremely poor households were excluded by Progresa. As the
poverty line increased, the exclusion error increased to 10.8% at the 50th percentile
and 16.27% at the 78th percentile. On the other hand, Type II error was very high,
which means that a large proportion of non-poor were included in the program.
The targeting indicator has a value of only 0.21 for the extremely poor at the 25th
percentile.

Compared to the other programs we have looked at, these results clearly indicate
that Progresa has very poor targeting performance. The value of the targeting
indicator when targeting is done at the local level using the marginality index is
only 0.14. Thus, targeting is much more inferior at the local level. This should be
qualified, however, because it provides only a partial assessment at the stage of
selection among the households residing in the poorest communities.

Designing a social protection program

Income is difficult to measure in most low-income countries. Moreover, many
households consume from their own production, which makes it difficult to use
income as a measure for identifying poor households. A proxy means-test, which
is now widely used in developing countries, enables us to identify beneficiaries
on the basis of easily identifiable variables that accurately predict whether a
household is poor. In this section, we design a hypothetical social protection
program applying the proposed methodology above. To illustrate its applicability,
we use household data from the Philippines to evaluate the design capabilities of
our methodology.



New approach to targeted social protection 97
Proxy variables

The first step in designing a proxy means-testing is to identify a set of variables
that are highly correlated with the poverty status of households. These variables
generally include household characteristics such as household composition,
dwelling characteristics (e.g., type of roof, toilet, electricity connection, water
supply, sanitation, etc.), households’ labor force characteristics, land owned and
operated, ownership of durables, and so on. The variables selected must be easy
to observe and measure, but at the same time must be able to predict the poverty
status of households with reasonable accuracy. To accomplish this objective, we
should look at how a particular variable is correlated with poverty. Suppose, for
instance, we believe that female-headed households have more severe poverty
than male-headed households. Then we can choose female-headed households
as one of the selection criteria in designing the program. This variable will be
a good selection criterion if a large proportion of female-headed households are
indeed poor.

Suppose B; is the proportion of beneficiary households based on the jth proxy
variable in the population, H is the proportion of poor households in the population,
and Bf is the proportion of beneficiary households among the poor, then the
correlation coefficient between the ith proxy variable and the poverty status of
households is given by

(B -B) HB;
A= VU—H)1-B)

(6.16)

Using the Philippines’ 2006 Family Income and Expenditure Survey (FIES) and
the official poverty line, we calculate that 24.23% of Philippine households
are poor. In the whole country, 18.67% of households are female-headed,
but only 10.6% of poor households. This means that poverty is less severe
among the female-headed households than among male-headed households.
Using equation (6.16), the correlation between female-headed households and
the poverty status of households is calculated to be —0.12. From this result,
we can conclude that a female-headed household is not a good proxy vari-
able for poverty. On the other hand, variables related to the ownership of
assets generally have high correlation coefficient. For instance, possession
of television has a correlation coefficient of —0.44, which implies that poor
households generally do not own a television. The proxy variables are gen-
erally determined on an ad-hoc basis, and the correlation coefficient given in
equation (6.16) can be used to develop a set of proxy variables in a more
objective way.

If the proxy variable is not a binary (i.e., dummy) variable, then the formula
for the correlation coefficient in equation (6.16) will not be valid. Suppose the
proxy variable Z; is a continuous variable with mean y; and variance o2, then
the correlation coefficient between Z; and the poverty status of households will be
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given by

H
;= — 1) /—(1 i (6.17)
J

where ,LL}U is the mean of Z; among the poor households.

The household size is often used as a proxy variable because generally poor
households have a larger household size than non-poor households. In the case
of the Philippines, we find that the average household size in the population is
4.82, whereas poor households have an average household size equal to 5.88.
The correlation coefficient from equation (6.17) for household size is computed
at 0.28, which is quite high and significant. Thus, household size can be regarded
as a good proxy variable for poverty status.

The complete list of proxy variables along with their correlation with poverty
is presented in Table A.6.1 in the Appendix. The correlations of the selected
variables are all statistically significant.

The model used

Having determined the proxy variables, the next step is to combine them into
a composite index that can be used as the basis for identifying beneficiary
households. We should combine them in such a way that they provide the
maximum probability of a household being identified as poor; the larger the
probability, the better the targeting efficiency.

A household is defined as poor if its per-capita income is less than the per-capita
poverty line. Suppose y; is a variable that determines the poverty status of the ith
household and can be determined by a set of k£ proxy variables, X;, by means of
the following model:

yi=Xip+e (6.18)

where 8 is the vector of & coefficients and ¢; is the stochastic error term, which has
0 mean and constant variance. Although y is not observable, we can still relate it
to the observed poverty status of ith households z; (which takes value 1 if the ith
household is poor, otherwise it takes value 0) defined as

zi=1if yF >0
—0if ' <0 (6.19)

It can be easily seen that E(z;) = 7; = P(z; = 1) = P(y} > 0) where m; is the
probability that the ith household is poor. Our objective is to estimate 7z; based on
k proxy variables. To do this we use the logit model:

B

R — 6.20
1 +eXif (6.20)

T
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This model can be estimated using the maximum likelihood method. Table
A.6.2 in the Appendix presents the estimates of the &k coefficients in 8. The
table also gives the #-values, which indicate whether a given proxy variable is
statistically significant. If the ¢-value is greater than 1.96, we can say that the
proxy variable is statistically significant at the 5% level of significance. It is noted
that the coefficients corresponding to almost all proxy variables are statistically
significant. This means that the proxy variables chosen have a significant impact
on determining the poverty status of households. By substituting the estimates of 8
from Table A.6.2 into equation (6.20), we obtain the estimate of each household’s
probability of being poor.

Decision rules

Having estimated each household’s probability of being poor, we can now design a
decision rule to determine which household should or should not be included in the
program. We can have a decision rule where the ith household is a beneficiary for
the program if'its estimated probability of being poor, denoted by 7;, is greater than
7, which is an exogenously determined cutoff point. Suppose B is the percentage of
beneficiary households selected by this decision rule. Obviously, B will depend on
the value of 7r; the larger the value of 7, the smaller B will be. Using the household
survey data from the Philippines we obtained the proportion of beneficiaries among
the households in the entire population and also among the poor for different values
of 7. The results are presented in Table 6.3.

Based on the official poverty line, 24.23% of Philippine households are poor.
This program has been designed to target all these households. If & = 0.8931,
the beneficiary households in the population are only 5%, which means there will
be a high degree of mismatch. The percentage of beneficiaries among the poor
and non-poor households is equal to 19.2 and 0.46, respectively, and the targeting
indicator is 0.37 and mismatch index is 0.59.

Note that our objective is to maximize the targeting efficiency of the program.
Figure 6.1 shows the targeting efficiency for different values of beneficiaries and
shows an inverted U-shaped curve. Targeting efficiency achieves the maximum
value of 0.63 when the percentage of beneficiaries is equal to the percentage
of poor households in the population. At this point, the mismatch index is
equal to zero and, obviously, targeting efficiency will then be equal to the
targeting index, which is 0.63. This is the maximum degree of targeting we
can achieve with the proxy variables selected in the design of this program. The
percentage of beneficiaries for this program is 24.23, which is exactly equal to
the percentage of target households. The percentage of beneficiaries among the
poor is almost 72%, which means that 28% of the poor are left out of the program.
The percentage of beneficiaries among the non-poor households is about 9%.
Comparing the targeting efficiency of three major programs evaluated here we
find that this program is far superior. For instance, the value of the targeting
indicator for Brazil’s Bolsa Familia was only 0.28 and for the PRC’s Di Bao it
was 0.37.
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Table 6.3 Targeting indicator for different proportion of beneficiaries

Cutoff Proportion of Proportion  Targeting Mismatch Targeting
point for beneficiaries of indicator  index efficiency
probability beneficiaries
in among among
population  poor non-poor

0.8931 5 19.20 0.46 0.37 0.59 0.91
0.788 10 36.35 1.58 0.50 0.41 0.84
0.6682 15 51.01 3.48 0.57 0.26 0.77
0.5376 20 63.30 6.15 0.61 0.12 0.69
0.4293 24 71.94 8.98 0.63 0.00 0.63
0.3139 30 81.00 13.69 0.63 0.14 0.73
0.2282 35 87.03 18.36 0.62 0.23 0.80
0.1641 40 91.23 23.61 0.59 0.31 0.85
0.1191 45 94.29 29.24 0.56 0.37 0.90
0.084 50 96.56 35.11 0.53 0.43 0.93
0.0571 55 98.10 41.22 0.49 0.49 0.96
0.0384 60 99.00 47.53 0.45 0.54 0.97
0.0254 65 99.51 53.97 0.41 0.59 0.99
0.0162 70 99.72 60.50 0.37 0.63 0.99
0.0102 75 99.86 67.05 0.32 0.67 0.99
0.0057 80 99.95 73.62 0.28 0.72 1.00
0.003 85 99.98 80.21 0.24 0.76 1.00
0.0013 90 100.00 86.81 0.19 0.81 1.00
0.0003 95 100.00 93.40 0.13 0.87 1.00

Source: Author’s calculations based on the Philippines’ Household Income and Expenditure Survey
(FIES) 2006.

Implementation

It should be noted that the well-known social assistance programs discussed above
have very complex procedures for targeting the poor. Each program has two
or three stages for selecting the beneficiaries, and the administrative costs of
selecting beneficiaries can be very high because of complex eligibility criteria.
In comparison, the proxy means-test developed here is very simple and at the
same time has better targeting efficiency. We have used about 20 well-defined
proxy variables, and the information required can easily be collected. One can
then design a two-page questionnaire that seeks information from households
that want to be included in the program. On the basis of this information, the
decision rule developed here will indicate whether the household should be
included in the program. The beneficiary households may be required to fill
out this form every year so that the decision can be made as to whether the
household should continue or cease to be in the program. To prevent potential
exclusion errors caused by not assessing those who do not apply for assistance,
the program could be widely advertised nationwide and within communities so
that households who are in real need of assistance are not left out because of lack
of awareness.
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% of beneficiaries

Figure 6.1 Targeting and mismatch indices.

The proxy means-test developed here targeted the poorest 24.23% of households
because these are the households regarded as officially poor in the Philippines.
To avoid a mismatch, the percentage of beneficiary households should also
be 24.23%, which will require large resources that many governments in
developing countries may not be able to afford. The proxy means-test developed
could provide flexibility to the government with respect to the percentage of
households that should be targeted. For instance, government resources might
only allow targeting the bottom 10% of the poorest households. If so, the decision
rule could then be designed to identify only the poorest 10% of households.
Thus mismatch can be avoided by selecting the percent of target population
equal to the percent of beneficiaries. This methodology would allow such
flexibility.

Once the beneficiaries have been selected, the levels of payments should be
determined so that we achieve a maximum reduction in poverty with given
budget constraints. This can be achieved if payments are linked to meeting the
minimum basic needs of households, which are determined by the poverty line.
The rules governing payments can then be devised using the national household
survey.

Community-based monitoring system

The community-based monitoring system is a poverty monitoring system that
began in the Philippines in the early 1990s under the leadership of the Philip-
pine Institute of Development Studies, and is now being implemented in
14 countries in Asia and Africa. It is becoming an increasingly important
tool for fighting poverty.® It is an organized way of collecting ongoing or
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recurring information by communities, with its core indicators designed to
capture multiple dimensions of poverty. The information collected is used
by “local governments, national governments, non-governmental organizations
and civil society for planning, budgeting, implementing local development
programs as well as monitoring and evaluating their performance” (Reyes and
Due 2009).

Using the proxy variables, one can design a short questionnaire that accurately
gathers data for the proxy variables from the households. Communities can
conduct this survey on a regular basis and may identify poor households using the
decision rule as designed here. This procedure can also provide poverty maps
that are comparable across the country. The communities can do some fine-
tuning if there are obvious odd cases. Thus, one can have a community-based
monitoring as well as targeting system that has greater consistency across the
country.

Conclusion

This chapter has developed a new targeting indicator, which is a function of four
factors:

*  The percentage of poor targeted by the program

»  The percentage of beneficiaries in the program

»  Type I error: percentage of poor not included in the program

»  Type II error: percentage of non-poor included in the program

The main objective of targeted social protection programs is to reduce poverty.
Most national programs target households identified as poor on the basis of a
certain poverty line. In order that no poor household is left out of the program, the
percentage of beneficiary households must be at least equal to the percentage of
poor households. However, each additional beneficiary in the program involves
additional costs; thus, the poorer a country, the greater the program costs
will be. As many governments cannot afford these, most social programs have
a small proportion of beneficiaries relative to the target population. This creates
a mismatch in the programs, which reduces the targeting efficiency of programs.
This chapter has presented a mismatch index to measure the extent to which a
mismatch reduces the targeting efficiency.

Regarding Type I and II errors, these do not move in the same direction:
attempts to reduce Type II error lead to increased commitment of Type I error
and vice versa. There is always a tradeoff. The targeting indicator derived here
addresses this tradeoff by combining the two types of errors in a composite
index. The indicator is derived using Cramer’s phi statistic, which measures the
association between poverty status of households or individuals and selection
of beneficiary households or individuals: the higher the value of this indicator,
the better the power of targeting. This indicator has been shown to be closely
linked with poverty reduction. Our empirical illustration based on the Philippine
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data shows that the proposed targeting can be useful to designing a well-targeted
program.

Computations on targeting efficiency show that three very popular social
protection programs—~Bolsa Familia in Brazil, Di Bao in the PRC, and Progresa
in Mexico—suffer from severe mismatches, resulting in a huge loss of targeting
efficiency. The issue of mismatch should be tackled, as suggested above, right at
the design stage of any program. These well-known social assistance programs
have very complex procedures for targeting the poor. Each program has two or
three stages of selecting the beneficiaries, and the administrative costs of selecting
beneficiaries can be very high because of complex eligibility criteria. The proxy
means-test developed here is relatively simple and at the same time has better
targeting efficiency. This chapter has shown that designing complex selection
procedures does not guarantee higher targeting efficiency.

In many African countries, 50%—-60% of the population lives in poverty, so
governments cannot afford to target all the poor. The proxy means-test developed
here could provide flexibility with respect to the percentage of households that
should be targeted. For instance, government resources might only allow targeting
of the bottom 10% of the poorest households. If so, the decision rule could then be
designed to identify only the poorest 10% of the households. This methodology
would allow such flexibility.

Using the proxy variables, one can design a short questionnaire that accurately
provides information on households for proxy means-testing. Communities can
conduct this survey on a regular basis and to identify poor households using the
decision rule as designed here. This procedure, while carried out by communities,
will provide poverty maps that are comparable across the country. Communities
can also fine-tune in obviously odd cases. Thus, one can have a community-based
monitoring as well as targeting system that has greater consistency across the
country.

This chapter has covered a wide range of issues relating to evaluating and
designing social protection programs in developing countries. It has developed
simple techniques to tackle the complex targeting issues. Future work should look
into applying these techniques to designing social protection programs in as many
developing countries as possible.

Notes

1 For an extensive review of cross-country experiences in cash transfer programs, see
Subbarao, Bonnerjee, Braithwaite, et al. (1997).

2 Some studies refer to this as Type II error (Ravallion 2009). According to the standard
statistical literature, Type I error is the probability of rejecting a null hypothesis. If our
null hypothesis is that a household selected is poor, then the probability of not selecting
this household in the program should be Type [ error. Thus, we are following the statistical
convention in defining Type I and Type II errors.

3 An excellent discussion of targeted programs in developing countries is given in two
books: (i) Coady, Gosh, and Hoddinott (2004) and (ii) Subbarao, Bonnerjee, Braithwaite,
et al. (1997). It is interesting to note that almost all the programs synthesized in those
books are mismatched.
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4 There is a third measure called the severity of poverty, which has more attractive
properties than the poverty gap ratio. However, this measure is somewhat more complex
so we have chosen the poverty gap ratio.

5 Bolsa Familia is a new program that provides transfers to families with children. Bolsa
Escola is an old program designed to enhance school attendance of children coming
from poor families.

6 For an excellent description of community-based monitoring system see the recent book
by Reyes and Due (2009).

Appendix

Table A.6.1 Correlation coefficients of proxy variables

Variables Percentage of Percentage Correlation
beneficiary in of beneficiary coefficient
population among poor

Ownership of assets

Television 69.6 33.5 —0.44
DVD/VCR 45.0 12.8 —0.37
Refrigerator 39.5 5.5 -0.39
Washing machine 29.6 2.6 —0.33
Air conditioner 7.1 0.2 —0.15
Car 6.9 0.3 —0.15
Telephone 52.7 15.6 —-0.42
Computer 6.6 0.1 —0.15
Microwave 6.0 0.1 —0.14
Electricity 82.1 54.5 —0.41
Sanitary toilet facilities

No toilet 9.0 21.9 0.26
Others 1.5 3.0 0.07
Open pit 4.9 11.3 0.17
Closed pit 8.9 15.2 0.13
Water sealed 75.8 48.7 —0.36
Household size

Household size 1 3.9 0.7 —0.09
Household size 2 8.6 34 —0.11
Household size 3 14.0 6.7 —0.12
Household size 4 19.2 13.4 —0.08
Household size 5 18.9 19.1 0.00
household size 6 14.3 19.3 0.08
Household size more than 6 21.1 37.4 0.23
Age of household head

less than 30 7.1 7.0 —0.00
30-39 22.6 28.6 0.08
40-49 27.0 30.2 0.04
50-59 21.6 17.6 —0.05
60+ 21.7 16.5 —0.07

Continued
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Table A.6.1 Cont’d

Variables Percentage of  Percentage Correlation
beneficiary in  of beneficiary  coefficient
population among poor

Education of household head

Less than elementary 24.7 44.4 0.26

Elementary 18.9 25.5 0.10

High school incomplete 12.4 13.1 0.01

High school complete 21.8 13.0 —0.12

College incomplete 11.8 3.5 —0.14

Complete college 10.5 0.5 —0.18

Household headed by female 18.7 10.7 —0.12

Head not engaged in agriculture  75.8 44.5 —-0.41

Urban households 49.6 20.2 —0.33

Dependency ratio 41.2 66.8 0.29

Percentage of poor households 24.2

Source: Author’s calculations.

Table A.6.2 Estimates of logit model

Variables Coefficient t-value

Ownership of assets

Television —0.534 —11.3

DVD/VCR —0.438 —9.1

Refrigerator —0.839 —14.4

Washing machine —1.105 —14.1

Air conditioner —0.752 -3.5

Car —0.965 —4.1

Telephone —0.940 -21.9

Computer —1.377 —-3.8

Microwave —1.384 -33

Electricity —0.320 —6.6

Sanitary toilet facilities (Ref. water sealed)

No toilet 0.613 11.2

Others 0.305 2.6

Open pit 0.246 3.8

Closed pit 0.235 4.5

Continued
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Table A.6.2 Cont’d

Variables Coefficient t-value
Household size (Ref. Household size 1)

Household size 2 1.043 7.3
Household size 3 1.395 9.9
Household size 4 1.898 13.8
Household size 5 2.374 17.2
household size 6 2.888 20.3
Household size more than 6 3.437 24.4
Age of household head (years) (Ref. less than 30 years)

30-39 0.079 1.1
40-49 0.193 2.7
50-59 0.218 2.8
60+ 0.479 6.0
Education of household head (Ref. college completed)

Less than elementary 1.669 10.7
Elementary 1.434 9.1
High school incompleted 1.276 8.1
High school completed 1.057 6.7
College incompleted 0.949 5.7
Household headed by female —0.032 0.6
Head not engaged in agriculture —0.690 —-17.7
Urban households —0.778 —19.2
Dependency ratio 2.263 14.0
Pseudo R? 0.466

Source: Author’s calculations.



7 Ex ante impact of conditional cash
transfer program on school
attendance and poverty

Introduction

Conditional cash transfer (CCT) programs have been regarded as an effective
way to reconcile safety nets—or more generally social assistance policies—with
investments in human development benefitting the poor. Simply handing over cash
to poor families will not be sufficient to tackle poverty in the long run. Hence,
the idea is to transfer cash to the poor “on condition” that the poor will commit to
empower themselves and help to bring future generations of poor families out of
poverty.

CCT programs have been shown to be quite successful in Latin American
countries. While there is no guarantee that the success of CCT programs in some
countries can be replicated in others, the previous cases present a strong case
for the effectiveness of CCT. The experiences learned in the various forms of
CCT implemented by other countries provide an array of good practices from
which other countries can learn. Alternatively, a good starting point from which
to investigate CCT programs is to perform a detailed ex ante evaluation of the
possible impact of such programs. However, one should always be aware that
many relevant questions about the design of the program can only be answered
by ex post impact evaluations.

An ex ante evaluation may help policymakers decide on key design elements
of the CCT, such as the order of magnitude of the necessary transfers for the
desired impact, and the targeted areas and population. It also offers an idea of
the potential impact one can expect given the design of the program. This study
aims to contribute in this area, offering a first approximation of the impacts of a
CCT program on school attendance and poverty in the Philippines by exploring
different budget scenarios and targeting strategies. This study is limited to demand
aspects. Due to a lack of readily available information, we do not look into the
availability and quality of schooling facilities. Therefore, we have no choice but
to assume that supply-side constraints, including quality of schools, are already
resolved.

The first section of this chapter is devoted to describing the CCT program in
the Philippines, called Pantawid Pamilyang Pilipino (PPP). The second section
presents the methodology for an ex ante simulation exercise. In section three, the
empirical results are discussed.
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The Pantawid Pamilyang Pilipino program

The PPP program has been running since January 2008 and was launched
nationwide after going through a pilot program in June-December 2007. It is
estimated that 300,000 households are currently targeted under the PPP program,
which aims to provide money to extremely poor households to help family
members meet government-set human development goals. Its prime focus is to
build human capital—health/nutrition and education—of children aged below
15 years from the poorest families. In the Philippines, studies have found a strong
correlation between low schooling and high malnutrition and poverty. The main
objectives of the PPP program include (i) increasing enrollment/attendance of
children at the elementary level, and (ii) reducing poverty.! This study evaluates
the CCT program on these two objectives.

The targeting involves three steps. In the first step, the poorest 36 provinces are
selected based on official poverty lines. Following this, the poorest municipalities
from the selected provinces are further chosen using the small area estimation
method. The second step involves the administration of total enumeration of
households in identified municipalities. In the third step, the poorest house-
holds are finally selected using a proxy means-testing that assesses household
socioeconomic characteristics such as ownership of assets, type of housing
units, level of educational attainment of household head, and access to water
and sanitation facilities. The poorest households with children aged 6—14 years
qualify for the PPP program provided that their children are enrolled in schools
and regularly attend classes. The minimum school attendance rate is 85% and
schools are supposed to report the attendance rate of program beneficiaries to the
respective municipal governments. The monthly benefit is 300 pesos (P) per child
attending school for 10 months, up to a maximum of three children per household.
Transfers are generally handed to the most responsible adult in the household,
and are credited to the cash card facility of the Land Bank of the Philippines.
According to the experience of the Bolsa Escola in Brazil, the presence of banking
facilities such as magnetic cards greatly facilitates the monitoring of the whole
program.

In addition to the education component, the PPP program also has a health
component, under which the selected households are given cash grants on the
condition that (i) pregnant women get prenatal care starting from the first trimester
and get postnatal care thereafter; (ii) childbirth is attended by a skilled/trained
professional; (iii) parents/guardians attend family planning sessions/mother’s
class, parent effectiveness service, and other services; and (iv) children under
5 years old get regular preventive health check-ups and vaccines. The health
package provides a beneficiary household with P6,000 per year. In this study we
have not considered the impact of the health component of the PPP program on
health and nutritional status, due mainly to the unavailability of appropriate data.

Since the CCT program is relatively recent in the Philippines, it may be
hard to estimate the total costs of administrating the program. Yet, the CCT
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programs are not inexpensive to administer, particularly during the initial period
of implementation. Much of the budget is spent on undertaking the targeting of
transfers and monitoring the recipients’ actions. However, administrative costs
will spread over the implementation of the programs, and their ratio to total
transfers is expected to fall rapidly over the years.

To reduce administrative costs, program designers may opt to reduce expen-
ditures on targeting. Yet, severely weakened targeting performance may result
in large leakage of benefits to the non-poor, and thus may endanger achieving
the prime objective of the program. The importance of targeting should not be
overlooked for the PPP program, which targets the poorest of the poor. In addition,
monitoring conditionality is part of the administrative costs of implementing a
CCT program. Of the total administrative costs of CCT programs, about 9% was
devoted to monitoring in Honduras, and roughly 2% in Mexico. Determining
optimal levels of resources to monitor conditionality is a difficult task, and will
vary with local circumstances.

To illustrate the magnitude of administrative costs, the experiences of Progresa
and Bolsa Escola could be useful. In Mexico, during the first year of imple-
mentation of the Progresa in 1997, the cost of targeting represented 65% of the
total cost of the program, followed by monitoring at 8%, and actual delivery
of transfers at 8% of the total. By 2000, the major component was the actual
transfers (41%), followed by monitoring of conditionality (24%), then targeting
costs (down to 11%).

Methodology

Conceptual framework

In this chapter it is assumed that the decision to send children to school is made
through the household decision process. The analysis here is based on three
alternative choices. Let C; be a qualitative variable representing the alternative
choice made for a child in the ith household such that:

C; = 1 if the child does not attend school
C; =2 if the child goes to school and also works in the labor market
C; = 3 if the child goes to school but does not work in the labor market

When C; =3, it does not preclude the possibility that the child makes a contribution
to unpaid domestic work at home. We make an assumption that the variable
C; is determined on the basis of household socioeconomic and demographic
circumstances. However, we do not account for how decisions about these
occupational choices are made within households. There can be cultural factors
that determine whether or not a child should study full-time or part-time, or not
study at all. We focus only on some observable factors that are likely to impact
on household behavior regarding children’s education.
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Itis further assumed that the household decision to send children to school (C;) is
made based on a utility function that is determined by household socioeconomic
and demographic characteristics. Suppose u;; is the utility of the ith household
when it makes a choice that C; = j, where j varies from 1 to 3. A household
makes a choice on the basis of maximum utility it derives from that choice.
For instance, the ith household will choose C; = 2 in preference to C; = 1 if
ujp > Uji.

The utility function depends on a number of factors including characteristics
of children such as age, gender, previous schooling, and their potential earnings.
Certain household characteristics also influence the utility function, including
age and gender of the household head, education of parents, household size and
composition, and presence of younger siblings in the household. We can put all
these variables together into a row vector z;.

The most important variable that affects the occupational choice of a child
is the household income, which is the sum of household income (net of the
child’s earnings) and the child’s potential income. Suppose X; is the household
income (without the child’s earnings) and x; is the potential income of the
child. Accordingly, the household choice will depend on the sum (X; + x;).
Therefore, the utility function of the ith household making the jth choice can be
written as

ujj =Z,')/j+()(i +x,-)ozj+e,-j (7.1

The potential child contribution to the household income, denoted by x;,
is an important variable that determines the household decision about child
occupational choice. This contribution depends on how much he/she can earn
in the labor market and also how much he/she can contribute to household
domestic work. The child contribution to domestic work is not known, and
needs to be imputed. The imputation of the monetary value of domestic work
has many pitfalls and requires strong assumptions. We have used the following
methodology.?

Suppose w; is the actual earning of the child in the ith household and 4; is a row
vector of the child characteristic. Following the Becker—Mincer human capital
model, the earnings function is estimated by

log(w;) = A;6 + Dim + ¢; (7.2)

where D; is a dummy variable that takes the value 1 when C; =2, and 0 otherwise
(i.e., when C; = 1). Note that children who are studying full-time and not working
in the labor market—for which C; = 3—have been excluded because they do not
earn any income in the labor market. Further note that the parameter m is expected
to be negative because with given individual characteristics of the child (4;), a
child who is studying and working is expected to earn less than a child who is not
studying but only working. This implies M = exp(m) < 1.
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The potential earnings of a child are determined by the expected or predicted
value of w; obtained from equation (7.2), which gives us the following:

Wi = exp(4;8) if Ci=1
=Mexp(4;8) if Ci=2
=Kexp(4;8) if C;=3 (7.3)

where M = exp(7i). For C; =3, while a child is studying full-time and not working
in the labor market, he/she may be performing domestic work. Given the individual
characteristic vector 4;, the child has the potential to earn exp(4;8) income if
he/she is working in the labor market. Since the child is performing only domestic
work, his/her domestic work is assumed to be valued at K exp(4;5), where K is
greater than 0 but less than 1.

Substituting x; = w; from equation (7.3) into (7.1) gives

uy = ziyp + Xjo; + X B + e (7.4)
where
X =exp(4;8), Pr=oa1, Pr=aM and B3=a3K (7.5)

Equation (7.4) provides the utility of the ith household under different occupational
choices made for its children. If the values of parameters «, 8, y and residuals are
known, we can determine the household choices using equation (7.4).

Estimating the model

As mentioned earlier, the ith household will make a choice 2 in preference to
choice 1 if u;p > u;1. Let us define a dummy variable y;» = 1 if u;p > u;1, and 0
otherwise. Thus,

Pr(yip =1)=Pr(up > un) = Prl(en —en) < zi(y2 — y1) + Xi(oo — aq)
+xi(B2 — B1)]
=Flzi(y2 — y1) +Xi(oz — 1) +x;(B2 — B1)] (7.6)

where F'( . ) is the probability distribution function. Similarly, if the ith household
makes a choice 3, then we have

Pr(yz =1)=Pr (u3 > uj1) = Prl(en —en) <zi(y3 — y1) + Xi(as — 1)
+xi(B3 — B1)]
=Flzi(y3 — y1) + Xi(az — 1) +x:(B3 — B1)] (7.7

Equations (7.6) and (7.7) imply that multinomial Logit estimation permits
identification of only differences (y; — y1), (o — a1), and (8; — B1), where j =2
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and 3. We can also estimate the residuals (e;; — e;2) and (e;1 — e;3). The choice 1
is assumed to be the reference choice. These equations provide links between the
probability of a choice with the utility of the choice: the larger the Pr(y;; = 1), the
greater the household utility u;;. While utility cannot be measured directly, we can
still say if the household utility would be maximized when the household makes
a choice.

The following parameters can be estimated directly by applying a multinomial
logit model to equations (7.6) and (7.7):

ap=o0y—«a; and a3=oa3—o (7.8)
by=pr—p1 and by=p5—p (7.9)
G=y—y1 and &3=y3—y (7.10)
Vio=(epx—e;1) and Vi3 =(e;3—ej) (7.11)

Using the equations (7.8) to (7.11) in conjunction with equations in (7.5) gives
riseto &) = (May — by)/(1 — M), &y = (ax — by)/(1 — M), and &3 = &3A+ a1.To
perform various simulations, the estimates required are &1, &2, @3, b2, b3, ¢2, C3,
Vi» and V3, which can be obtained from the above equations.

Simulations

Having estimated the model, we can now perform alternative simulations using
the utility function given in equation (7.4). Given that a household makes its three
alternative choices based on the utility function, we can write the following:

un =ziy1 + Xio1 + X p1 + e
up =ziyr + Xio +X;pr+ep
un =z;y3 + X;a3 +X;Biz + é;3

The ith household will choose j if the utility obtained from this choice is greater
than that obtained from other choices:

Ci=1if uj1 > up and uj > up

Ci=2 if up >u; and u;p > up

Ci=3 if uj3 >uy and w3 > up
Suppose we want to simulate the impact of giving transfer 7 to all children who
are studying and also working in the labor market. The income of households with

children studying and working in the labor market increases by amount 7', which
changes the utility u; to u};:

wh =ziPr +Xi + T +5ifa + én
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With this policy, all households will change their behavior and make new choices
denoted by C;" in such a way that

Cr=1if ujy >u}y and u; > up
Cr=2 if u}y >uy and u}, > up

Cr=3 if w3 >u; and up > ujy

Using this methodology, any simulation scenario can be evaluated. This method-
ology can also be used to simulate the impact of means testing, that is, giving
transfers only to poor households and not to non-poor ones.

Empirical illustration

The methodology outlined above is applied to the Philippines. For this purpose,
we have used the latest Annual Poverty Indicators Survey (APIS) conducted in
2004, obtained from the National Statistical Office in Manila. The APIS is a
nationwide survey designed to provide poverty indicators at the provincial level.
This household survey is micro-unit recorded.

The APIS gathers information on various aspects of well-being for all of the
Philippines’ 78 provinces, including the cities and municipalities of Metro Manila.
It provides detailed information on the following: demographic and economic
characteristics; health status and education of family members; awareness and use
of family planning methods; housing, water, and sanitation conditions of families;
availability of credit to finance family business or enterprise; and family income
and expenditures. The 2004 APIS collected these data from more than 38,000
households and 190,000 individuals across the country.

In defining the poor, we have used the official poverty lines of the Philippines at
the provincial level.? If per-capita household expenditure/income is less (greater)
than the poverty threshold, all members living in the household are classified as
poor (non-poor).

A profile of the children

Children in elementary and secondary school age, that is, from 6 to 14 years
old, make up almost 25% of the total population in the Philippines. Out of about
20 million children in this age group, 2 million—equivalent to 10%—fail to attend
school. The pattern in the proportion of children not attending school by age
exhibits a U-shaped curve, falling from age 6 to 8, holding steady from age 8 to
11, and then rising sharply afterward (Figure 7.1). While the same pattern emerges
for poor children, the proportion of children outside school is greater than the
average. More importantly, a greater proportion of children at the secondary school
age group (i.e., 12—15 years old) stay out of school than their younger cohorts.
This finding suggests that opportunity costs of sending children to school are
higher at the secondary than the elementary level. This also implies that financial
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Figure 7.1 Percentage of children not attending school in the Philippines.

Source: Author’s estimates.

incentives such as CCTs could be more effective for targeting older children if
the main objective be to improve school enrollment.

Interestingly, the Philippines’ elementary education system provides impres-
sively wide access to children aged from 6 to 11 years. More than 94% of
school-age children attended elementary school in 2004. However, the proportion
of school attendance by children aged 12—15 years drops at the secondary level,
that is, 84%. This stems from lack of personal interest (43%), affordability (27%),
and employment (9%) as illustrated in Figure 7.2. Atthe elementary level, the main
reason for not attending school is also lack of personal interest (30%). The lack
of interest results, in turn, from a number of factors that discourage students from
studying, including inadequate curriculum, unqualified teachers, lack of learning
materials, parents’ perception about schooling, and social and cultural barriers.
Nevertheless, using household survey data and school data, there is little direct
evidence in the Philippines of the impact of improved school quality on school
enrollment.

We now look into poverty among children. Table 7.1 shows that the incidence
of poverty among children aged below 15 years old is far higher than the national
average (see also Figure 7.3). In particular, poverty is highest for the 6—11-year-
old age group, almost 12 percentage points higher than the national average.
Poverty among children aged 6—15 years accounts for more than 30% of aggregate
poverty.

About 74% of children not attending school are found to be living below the
national poverty threshold. This suggests that children are not attending school
primarily due to their lack of resources to afford schooling, directly or indirectly,
and/or due partly to supply-side factors such as unavailability of nearby schools.
Therefore, assuming that supply-side concerns are properly dealt with, improving
school attendance in the Philippines may require a good calibration of the amount
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Figure 7.2 Reasons for not attending school among children aged 6-15 years in the
Philippines.
Source: Author’s estimates.

Table 7.1 Percentage of poor by age group

Age group Head-count Population % contribution
ratio share to total poverty

Less than 5 years 454 13.8 17.8

6-11 years 46.9 15.1 20.2

12—15 years 41.6 9.8 11.6

1624 years 29.6 16.2 13.7

25-59 years 29.4 383 32.1

More than 60 years 23.6 6.9 4.6

Total 35.1 100.0 100.0

Source: Author’s estimates.

of resources transferred, and a well-crafted conditionality to effectively induce
children from low-income households to go to school.

Descriptive statistics and simulation results

Table 7.2 contains the basic description of the occupational structure of children
aged 6-15 years in the Philippines in 2004. In this age range, 90.6% of
children report that they dedicate themselves solely to studying. While 4%
both study and work, 5.5% do not attend school at all. This average pattern
hides considerable variation across ages: school attendance declines (and work
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Figure 7.3 Poverty among children aged 615 years.
Source: Author’s estimates.

increases) monotonically with age. Only 0.1% of 6-year-olds do not attend
school because of working outside the home; the corresponding figure for
15-year-olds is 9.4%. In a similar context, 92.2% of 6-year-olds devote them-
selves only to studying, compared to 77.7% of 15-year-olds. These findings
suggest greater opportunity costs incurred from attending school among older
children.

Table 7.3 presents the mean individual and household characteristics of those
children by different categories. Children not going to school are both older
and less educated than those solely studying. Moreover, children not going to
school are mostly male and also the eldest in a household than those currently
enrolled. As expected, households with children not studying are on average
poorer, less educated, male-headed, and larger than households with children
currently attending school. Incidences of not studying and of engaging in child
labor are relatively greater for households with older heads and located in the
Visayas or Mindanao region.

Table 7.4 presents the results of the weighted least square estimation of the
earnings function for the pooled sample.* In the model, an additional year of
age increased earnings by about 18%. The coefficient for the dummy variable of
studying and working reveals that if a child attends school and works at the same
time, his/her average earnings are far less than earnings by a comparable child who
is solely working outside the home. The results also reveal that education matters
for higher earnings, and that if a child lives in the Visayas or Mindanao, his/her
earnings are significantly less than the earnings of a comparable child living in
Luzon.
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Table 7.3 Sample means: characteristics of children and the household

Total  Not studying Working and ~ Studying
studying
Child characteristics
Age (years) 1048  12.01 12.06 10.32
No formal education (%) 0.16 0.26 0.07 0.16
With elementary education (%) 0.66 0.64 0.65 0.66
With secondary education (%) 0.18 0.10 0.28 0.18
Male (%) 0.52 0.66 0.60 0.50
Oldest male (%) 0.25 0.42 0.35 0.24
Children’s earnings (6 months)
6—15 years old 3,853 5,297 2,159 -
12 years old 2,672 4,134 1,750 -
13 years old 2912 3,606 2,121 -
14 years old 4238 5,797 2,195 -
15 years old 5,183 6,073 3,294 -
Household characteristics
Total income over 6 months (pesos) 69,835 36,321 42,746 72,770
Family size 5.66 6.24 5.99 5.61
Visayas (%) 0.20 0.23 0.30 0.20
Mindanao (%) 0.24 0.34 0.38 0.23
Luzon (%) 0.56 0.43 0.32 0.57
Age of head (years) 44.03  45.15 45.34 43.90
Gender of head (male) (%) 0.88 0.92 0.90 0.88
Head with no formal education (%) 0.03 0.09 0.03 0.02
Head with elementary education (%)  0.47 0.69 0.64 0.44
Head with secondary education (%) 0.37 0.19 0.27 0.38
Head with tertiary education (%) 0.13 0.03 0.06 0.16
Source: Author’s estimates.
Table 7.4 Log earnings regression (children 615 years old reporting earnings)
Coefficient Robust std. error P> |t
Age 0.180* 0.026 0.0000
Studying and working —0.957* 0.084 0.0000
Education at elementary 0.331 0.183 0.0710
Education at secondary 0.463* 0.209 0.0270
Male 0.115 0.080 0.1520
Visayas —0.296* 0.092 0.0010
Mindanao —0.531* 0.084 0.0000
Constant 5.395* 0.350 0.0000

R-squared = 0.309

*statistically significant at 5%.
Source: Author’s estimates.
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The results from the estimation of the multinominal logit for occupational
choice also appear eminently plausible, as reported in Table 7.5 for the pooled
sample. The reference category is “not studying” (j = 1) throughout. As expected,
household income (net of the child’s earnings) has a positive effect on schooling,
whereas the child’s own predicted earnings have a negative effect. Household
size reduces the probability of studying, compared to the reference category.
Previous schooling at a given age has a positive effect. Gender has a significant
effect on occupational choice, suggesting that a male child is more likely
to choose the option of “studying and working” than the reference category,
whereas a female child is more likely to opt for “solely studying” rather than
“not studying”. Parents’ education has a positive effect on children’s schooling,
albeit decreasing at higher levels of education. Geographical location also has
a significant effect on household decisions on children’s schooling. Living in
Mindanao reduces the probability of children solely studying, compared to the
reference category.

The parameter M is estimated from taking an exponential of the estimated
coefficient of the dummy variable “working and studying” in the earnings function
among children. The results are presented in Table 7.4, where M = exp(m) and
m = —0.957. The result suggests that the foregone income of children would
be 1 —M or around 62% of their actual or potential market earnings if they
attend school while working at the same time. This suggests that with transfer,
we might expect no significant changes in the occupational choice from “not
studying” to “working and studying” due to high opportunity costs involved in
giving up working. Thus, the proportion of children choosing between “working
and studying” to “studying only” would be small. In addition, the estimated
parameters oy = 1.70, oy = 1.71, and a3 = 1.72 are marginal utilities of household
income for three occupational categories. It is also of interest that the estimated
marginal utilities from income at various categories are similar to each other.
These estimates are used for the simulation to evaluate the impact of CCT on
school attendance. The simulation results are discussed in the next section.

Ex ante impact analysis of conditional cash transfer on school
attendance and poverty

Conditional cash transfers have dual objectives: (i) reducing poverty in the long
run through the enhancement of capabilities obtained by the conditioning of the
cash transfer, and (ii) reducing poverty in the short run through cash transfers. The
main focus of this section is twofold. First, it develops a multi-logit model that
explores the determinants of school attendance. Using this model, we simulate the
impact of CCTs on school attendance. Second, it attempts to capture the impact
of CCTs on poverty. The impact of different transfer amounts and different target
populations on poverty reduction is evaluated. The cash transfers are given to
families with school-age children. It must be recognized that all transfers given
to families may not be spent solely on children. However, the household surveys do
not provide any information on the distribution of resources within households.
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Table 7.6 Simulated effect of CCT on schooling and working status (when P300 is
transferred to all children 6—15 years old)

All households

Not studying Work and study Studying Total
Not studying 26.81 36.03 37.16 5.81
Work and study 93.20 6.80 4.20
Studying 100 89.99
Total 1.56 6.01 92.44 100

Poor households

Not Studying Work and study Studying Total
Not studying 28.84 33.56 37.60 9.37
Work and study 92.31 7.69 5.72
Studying 100 84.92
Total 2.70 8.42 88.88 100

Source: Author’s estimates.

In the simulation exercise, it is thus assumed that transfers given to children are
pooled within families and distributed equally to members so that each member
enjoys the same level of welfare.

Table 7.6 presents the transition matrix. It shows, with transfers, changes
in the proportion of children moving from the reference choice to choices
“studying and working” or “solely studying”, and from “studying and working”
to “solely studying”. The results are a simulated counterfactual distribution of
occupational choices based on the observed characteristics and the restrictions
of residual terms for each child. The impact of the transfer will be evaluated by
comparing the simulated results with the vector of occupational choices generated
with the original before the transfer. The corresponding matrix is also shown
in the table for all children 6-15 years old living in poor households. With the
transfer of P300, Table 7.6 suggests that almost one in every three children
aged 6-15 years who are currently not attending school would have enough
incentive from the transfer to choose to go to school. Among them, about half
would attend school, but also work outside the home. The other half would
stop working to devote themselves to studying only. This would reduce the
proportion of children not attending school from 5.81% to 1.56%. The impact
on those currently studying and working is relatively small. About 6.8% of
these children would choose to study only after abandoning their work outside
the home.

As would be expected, the impacts are more pronounced when the targeted
population for the program is children from poor households. The proportion of
children aged 6-15 years in poor households is much higher than in non-poor
households: 33% for the former and 22% for the latter. This is indeed consistent
with an earlier finding that there are more children in poor households (Son 2008).
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Table 7.6 also suggests that the proportion of children out of school is far
higher among poor households: 9.37% instead of 5.81% for all households. More
importantly, the results show that the CCT would be more effective in increasing
school attendance among poor children. The simulation suggests that the program
could increase school attendance among the poor by about 6.7 percentage points.
Yet this improvement comes with a marginal increase in the proportion of children
choosing the “working and studying” category.

A reduction of more than 60% in the proportion of poor children not attending
school would be regarded as a substantial improvement. This is partly due to the
fact that the current contributions of children attending school are quite significant
in proportion to the potential earnings they would have earned in the labor market.
This proportion is closely related to the estimated parameter M, which is equal to
0.384, as discussed earlier (see Table 7.5).

Our simulations suggest that the transfer of P300 per child per month, as
currently formulated, would still leave more than 7.5% of children aged 6—15 years
not solely studying in school. Thus, this motivates us to investigate alternative
program parameters that can increase school attendance among children who are
solely working instead of studying. This is, in fact, one of the main objectives of
carrying out this type of ex anfe evaluation exercise. Table 7.6 presents transition
matrices with simulation results for alternative scenarios. The results are shown
both for all children and separately for poor households only.

A few key findings emerge from Table 7.7. First, the results reveal that the
impact of the program is responsive to the transfer amount in reducing the
proportion of children outside school. Doubling the transfer from P100 to P200
reduces the percentage of unenrolled children from 44% to 37%. The proportion
of children devoted only to studying rises steadily in response to increasing the
transfers from P100 to P300. This does not come as a surprise because it is
hard to improve school enrollment in a country like the Philippines, where the
school enrollment rate is already high. Interestingly, the proportion of children
in “work and study” increases (albeit falling slightly with the transfer amount)
with the transfer. This is consistent with our earlier finding that the contribution
of children’s earnings to household welfare is quite large. As such, a significant
proportion of children who are currently working only would enroll with the
CCT program, but would choose to work at the same time. This suggests that
the reasons for unenrollment are due not only to a lack of resources but also to
household characteristics and the quality of schooling.

Second, it does matter to the reduction of unenrolled children whether a given
transfer is uniform across ages or increases with the age of the child by 5%. Given
the opportunity cost of attending school for older children, particularly at the
secondary level, increasing the transfer amount progressively with the age of the
child would seem a better option than uniform transfer. Similarly, targeting poor
children is more sensitive to a reduction in the proportion of unenrolled children,
compared with universal targeting with the same transfer amount. It should be
noted, however, that there would be the administrative costs of identifying the poor,
which would be part of the program costs. In the initial period of implementing
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the program, the administrative costs could be substantial, but would decline over
the period.

Third, conditionality plays a crucial role in inducing the change in household
decisions on children’s school enrollment. As can be seen in Table 7.8, there is a
lack of correlation between the level of school attendance and the impact of the
cash transfer. This suggests that a cash transfer program without conditionality is
not enough to lead to a substantial increase in school attendance.

Using different simulation scenarios, we have attempted to quantify the impact
of a transfer on poverty reduction at the national level. As for poverty simulation,
it is assumed that transfers given to children are pooled within families and
distributed to each member so that every member enjoys the same level of
welfare. It is further assumed that all transfers received by families are spent
on consumption goods. So the benefits received by the families are added to the
family’s total consumption expenditure which, on dividing by household size,
gives per-capita family expenditure after the transfer. The new poverty estimates
are derived using per-capita family expenditure after the transfer, which is then
compared with the poverty estimates based on the family’s per-capita expenditure
before the transfer.

A few major findings emerge from Table 7.9. First, the transfer to school-age
children has rather small impact on the head-count ratio, but its impact increases
rapidly as we move to the poverty gap ratio and severity of poverty index. Since
the severity of poverty gives greater weight to the poor who are living far below the
poverty threshold, a larger reduction in this index suggests that the cash transfers
have greater impact on poverty reduction among the ultra-poor than the poor.
Thus, the impact of a CCT program should not be judged merely on the number
of people that can be removed from conditions of poverty through the program. In
fact, a CCT program provides greater financial relief to those who are still unable
to escape poverty because the extra value of money is much greater for them. The
head-count ratio is completely insensitive to any improvement in the standard of
living of those who could not be removed from conditions of poverty by such
CCT programs.

Second, targeting children from poor households leads to much greater poverty
reduction at the national level as the per-capita benefits received by the poor
recipients’ families are likely to be higher under targeted programs than universal
ones. Nevertheless, the total benefits of the transfer under the targeted programs
will be partly offset by the administrative costs of identifying the poor. Another
message emerging from the study is that the impact on poverty is generally greater
ifthe transfer is given only to children living in Mindanao rather than to all children
aged 6-15 years. This suggests that if targeting poor children is likely to create
too much budgetary burden in terms of the administrative costs of identifying
the targeted subjects, then targeting only Mindanao children is not an unfounded
option in order to achieve a better outcome in poverty reduction relative to the
universal program.

Third, our study suggests that the average pattern of outcomes of children not
attending school exhibits a U-shaped curve, falling until 11 years old and then
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Figure 7.4 Costs of the CCT program as a percentage of official poverty lines across
regions.
Source: Author’s estimates.

rising sharply afterward. Based on this finding, we assess the impact of poverty
reduction if 0.5% or 1.5% of gross domestic product (GDP) is transferred to
children aged 6—15 years in a progressive manner. The transfer amount is increased
by 5% for every extra year of a child’s age from 11 years. This is because children
at a higher level of education, particularly at the secondary level, are more likely to
drop out of school or to encounter higher opportunity costs from attending school.
The simulation results suggest that while the progressive transfer may not be as
effective as uniform transfer, it is more effective if only poor children are targeted,
than if the universal or geographical targeting method is used.

Fourth, although the transfer programs based on higher transfer amount do have
much greater impacts on poverty reduction at the national level, they can be quite
expensive and their affordability is questionable. With the transfer amount of P300
per child per month, the country has to bear a burden equivalent to 1.5% of its GDP
that will be foregone. This is indeed not a small cost for any country. Nevertheless,
the transfer levels considered are not sizable enough to have substantial impacts
on poverty reduction at the national level. As can be seen from Figure 7.4, the
proportion of the considered transfer amounts is quite small relative to the official
poverty lines across regions. With the transfer level equal to P300 per month per
child, the costs of the program would be merely 27% of the average official poverty
line for the Philippines.
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Conclusion

Poverty is high in the Philippines, with the proportion of poor people actually
rising during 2003-06. Policies to reduce such poverty defy conventional wisdom.
Single-focus solutions have proven ineffective. There is an urgent need to learn
from both successful and failed efforts in other countries. This chapter has provided
an ex ante assessment of the implementation of the Philippines’ PPP program.
In this study, we investigated the impact of the CCT program on current poverty,
and the impact of this extra money on school attendance under alternative
targeting criteria, namely universal targeting, geographical and poor targeting,
and progressive targeting, and differing values of the transfers.

The key messages emerging from the study could also be regarded as
recommendations for countries considering CCT interventions:

First, conditionality is imperative to CCT programs. Cash transfer, by itself, will
not suffice to increase school attendance significantly; conditionality needs to be
introduced. The quality of schooling would, possibly, also have to be improved
when administering any cash transfer programs aimed at a sustained reduction in
poverty.

Second, the emphasis on targeting helps maximize the program’s impact and
effectiveness. The results showed that the targeted CCT program led to greater
school attendance and poverty reduction. Targeting and monitoring can increase
the cost per beneficiary, which reduces the program’s efficiency. However,
designing a program with a weak or non-existent targeting strategy not only
reduces the transfer cost per beneficiary, but also leads to leakage to the non-poor,
driving down impact and effectiveness.

Third, to ensure success, complementing CCT programs with other components of
social policy may prove meritorious. Complementary programs that can manage
the supply side of services—such as high transportation costs and quality of
teaching—and accommodate the heterogeneity of targeted household behavior
will enhance the effectiveness of CCT programs, including the PPP program in
the Philippines.

Fourth, good governance is an important component of a CCT program. As is the
case for all effective social safety nets, a CCT program should be transparent in
operation to encourage learning, minimize corruption, and ensure that beneficiaries
and the wider population understand how the program functions. Corollary to this,
political support at high levels for the program is among the main issues to consider
in implementing a CCT program. It is critical to coordination across different
sectors in the government, particularly education, health, and social welfare.

Finally, it is also imperative to ensure regular monitoring of operations and
rigorous evaluation of the effectiveness of CCT programs, both ex ante and ex post.
Ex ante impact evaluations, like the current study, would be useful in answering
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a number of policy-relevant counterfactual questions that ex post evaluations are
unable to answer.

Notes

1 Other objectives are to improve preventive healthcare of pregnant women and young
children, and to encourage parents’ participation in the growth and development of
young children, as well as involvement in the community.

2 A similar methodology is applied to evaluate the impact of Bolsa Escola in Brazil. See
Bourguignon et al. (2002) for a detailed explanation of the methodology.

3 See NSCB (2000) for detailed explanations on the official poverty lines.

4 The estimated earnings function was not corrected for selection bias. One of major
reasons for this is related to choosing an instrumental variable that would affect
earnings but not the occupational choice. No such instrument is readily available (see
Bourguignon et al. 2002).



8 A multi-country analysis of
achievements and inequalities in
economic growth and standards of
living!

Introduction

It is commonly believed that economic growth ought to be broad-based enough to
significantly improve the living standards of the poorer segments of society. The
contemporary concept of human development encompasses a broader and richer
process than mere economic growth and wealth accumulation (UNDP 2007).
According to this concept, development means the creation of an environment
in which all members of a society can take full advantage of their potential, live as
they wish to, and have more choices. But in a number of countries, rapid growth
has not led to strong improvements in human development. Countries with high
per-capita incomes can have poor levels of achievement in human development,
while those with low per-capita incomes or growth rates can nevertheless do well
on this front.

Experience in economic development demonstrates that economic growth needs
to be complemented by reform of public services if sustainable improvements in
human development are to be achieved. Moreover, without such reform, rapid
growth will likely be difficult to sustain. A key goal to achieve an equitable pattern
of human development should be the equitable provision of basic public services
such as education and health, which constitute the most important determinants
of human development.

The main objective of this chapter is to assess inequalities and achievements in
education and health outcomes across countries. This chapter uses an achievement
function to assess how countries at different stages of economic development are
performing on standards of living. It suggests that it is a greater achievement for a
country already at a high level to make a further increase in its standard of living
than for a country at a lower level to make an equal increase in its standard of
living.

This chapter assesses the performance of 177 countries in different regions
during 2000-07, making comparisons within and between regions with a particular
focus on Asia. It also tests for the statistical relationship between indicators of the
countries’ standards of living and per-capita gross domestic product (GDP). The
questions it addresses include: To what extent can aggregate income measures
such as per-capita GDP explain standards of living? Can growth in per-capita GDP
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alone bring about significant improvements in standards of living in a reasonable
period? How many years will it take for Asia to achieve the standards of living of
the rich industrialized countries?

The first section discusses the concepts and indicators of standards of living.
The next section is devoted to multi-country inequalities in living standards. Then
the achievement index is introduced, followed by a section which looks into the
relationship between income and standards of living. After this we explore the
performance in standards of living in relation to a country’s per-capita income,
which is followed by an investigation into the possibility of the rest of the world
catching up to the industrialized countries standards of living, and a discussion of
the policies required to facilitate this convergence. The chapter concludes with a
summary of the major findings.

Living standards: concepts and indicators

As stated in the United Nations’ Human Development Report 1990, the primary
objective of economic development is to improve well-being. Several approaches
have been used to define well-being or standard of living, including social
indicators, quality of life, and basic needs (see Sen 1973; Drewnowski 1974;
Hicks 1979; Hicks and Streeten 1979; Morris 1979; Streeten 1979; Dasgupta
1990). While these approaches are evidently related to the concept of standard of
living, they lack a unifying conceptual framework for defining and measuring it.
Sen (1985, 1987) has developed such a framework, defining standard of living in
terms of functionings and capabilities. According to Sen (1985), standard of living
must be seen in terms of an indivdiual’s achievements (functionings) and ability
to achieve (capabilities), and not merely in terms of that individual’s means.

Ideally, the measurement of standard of living should incorporate all the
capabilities that enhance human well-being, but this is not feasible from an
empirical standpoint. First, many capabilities cannot easily be quantified. For
instance, democracy can be regarded as an important component of standard
of living, but it can be a problem to quantify. Second, for many capabilities,
consistent data are not available across countries and over time. This chapter
focuses on six selected indicators based on the availability of data and their
ability to reflect quality of life: namely, life expectancy at birth, adult literacy
rate, primary school enrollment rate, under-five survival rate, births attended by
skilled health personnel, and per-capita GDP. Together, it is reasonable to believe
that these indicators adequately reflect overall standard of living.

Reiterating Sen’s conceptualization of standard of living, the primary concern
should be with individual achievements and not with means. While input indicators
are important because they enhance capabilities and extend functionings, they
are not indicators of achievements. Hicks and Streeten (1979) argue that output
indicators are, in general, better measures of the level of welfare and basic needs
achievement.

The six indicators selected are a mixture of results and inputs. Note that the
distribution between input and output indicators may not always be precise.
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For instance, primary and secondary school enrollments are input indicators
because they provide the means to achieve higher literacy in the population.
However, can literacy itself be considered an ultimate achievement of a society, or
is it only a means to some other end? It is clear that a literate person has access to
many capabilities—he or she can read and write and may be able to communicate
more effectively with other members of a society. An illiterate person may face
many disadvantages because he or she cannot perform these basic functions. Thus,
literacy is classified as an output indicator.

The under-five survival rate and life expectancy at birth are the two most
important indicators of achievement. The under-five survival rate shows the
number of children per 1,000 live births who survive until their fifth birthday.
This is a good indicator of the availability of sanitation and clean water facilities,
which can protect children from diseases and infections caused by unsanitary
household conditions. Moreover, the survival rate of children under five years
old is largely determined by their nutritional status; thus, a child who is
seriously malnourished because of dietary inadequacies or deficiencies in the
mother’s diet during pregnancy and lactation has a lower chance of survival.
The infant mortality (or survival) rate, similarly, points to the fulfillment of
several basic needs—such as health, sanitation, clean water supply, and good
nutrition—making it a good indicator of achievement. Both are classified as output
indicators.

Life expectancy at birth indicates the number of years a newborn infant would
live if patterns of mortality prevailing in the country at the time of birth were to
stay the same throughout his or her life. It is the outcome of several input variables
such as nutrition, water supply, sanitation, and medical facilities. As most people
would prefer to live longer irrespective of the quality of life, life expectancy can
be regarded as an indicator of achievement and, therefore, can be considered an
important component of standard of living.

Births attended by skilled health personnel measures the proportion of births
at which a skilled health personnel is present. According to the World Health
Organization (2008), complications arising from pregnancy and childbirth kill
more than half a million women every year and leave many others with serious
and lifelong health problems. This input indicator is related to the accessibility
of appropriate healthcare services throughout pregnancy and childbirth. Evidence
suggests that having a skilled health worker present during delivery is highly
associated with reduced maternal mortality (Graham, Bell, and Bullough 2001).
In this regard, the indicator can be regarded as an input measure because it is a
means to achieve lower maternal mortality.

Per-capita GDP is considered an input variable because it provides a measure
of the degree of command people have over commodities. It is an indicator of
affluence, which is not the same thing as standard of living.

By confining itself to the five measures of well-being, in addition to per-
capital GDP, this study excludes many other social and psychological aspects that
affect quality of life, such as security, justice, freedom of choice, human rights,
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employment, and satisfaction (see Morris 1979). This analysis is rather restricted,
mainly due to the unavailability of appropriate data, and may appear to be too
narrow in its scope. Nevertheless, the selected indicators, apart from per-capita
GDP, are proxies to a large number of important capabilities that influence human
well-being.

The five indicators described above are highly aggregated measures of well-
being. Ideal measures would reflect the well-being of individuals or groups. In this
context, Dasgupta (1990) correctly argues that focus should be on the distribution
of well-being across class, caste, gender, or religion. It should be pointed out
that the methodology used in this chapter can be applied to analyze the standards
of living at individual or socioeconomic group levels. However, it may not be
feasible to carry out the same analysis for a large number of countries because of
the demanding data requirements.

This chapter does not attempt to construct a single index of living standards.
Several such attempts have been made, including the widely known human
development index (UNRISD 1972, Morris 1979, United Nations 1990). It is
convenient and appealing to have a single overall index of well-being by which
to rank countries. But the construction of such an index has many drawbacks.
One of the main difficulties is the aggregation of several components of well-
being into a single measure, which requires the assigning of appropriate weights
to each component. In 1979, Morris constructed a single index derived by the
simple averaging of three components: life expectancy at birth, the infant mortality
rate, and the literacy rate. While this index has the merit of being simple, it is
obviously arbitrary. There exists no rational economic justification for assigning
equal weights to the different components. An alternative approach suggested in
the literature assigns weights to indicators in proportion to a principal component
of the correlation matrix. The rationale behind this approach is that the data
determine the optimal weights that capture the largest variation in the selected
indicators.

Rather than attempting to combine the five indicators into one single index,
this chapter analyzes each country’s achievements in terms of the five separate
indicators of living standards. According to Sen (1987), measurements of living
standards or well-being that have inherent plurality, such as weight or height,
should not be seen as one-dimensional; therefore, a partial-ordering approach is
adopted in which comparisons of living standards are made by ranking countries
in accordance with each of the capabilities considered.

Multi-country inequalities in standards of living

The analysis is based on data from 177 countries, divided into eight regions. As
discussed earlier, standard of living is measured by five indicators: life expectancy
at birth, adult literacy rate, primary school enrollment rate, under-five survival
rate, and births attended by skilled health personnel. Per-capita GDP is used as
an additional measure of a country’s affluence or the command people have over
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Table 8.1 Average standard of living by region, 2000—07

Region GDP per Life Adult  Net Under-5 Births
capita at expectancy literacy primary  survival attended
2005 at birth rate enrollment rate (per by skilled
PPP (years) (%) rate (%) 1,000 personnel

(US$) births) (%)
East Asia and Pacific 4,217 70.4 98.2 94.7 969 89.8
South Asia 1,959 63.8 74.0 85.6 918 39.5
Central Asia 3,547 68.0 99.7 92.0 948 95.3
Eastern Europe 10,204 69.3 98.6 91.2 981 96.6
Latin America and 8,256 72.2 96.1 95.2 972 89.2
Caribbean
Middle East and 8,330 70.5 88.9 89.9 961 78.4
North Africa
Sub-Saharan Africa 1,686 49.7 69.7 64.2 844 46.2
Industrialized 33,641 78.9 99.7 97.5 994 99.4
countries
World 8,469 68 87 88 947 74

GDP = gross domestic product; PPP = purchasing power parity.
Source: Author’s calculations based on World Development Indicators 2008.

goods and services: the higher this measure, the richer the country. Since per-
capita GDP is measured in terms of 2005 purchasing power parity (PPP), values
are comparable across countries. The six indicators are selected from the World
Bank’s World Development Indicators.

Table 8.1 presents, on a regional basis?, the weighted average of per-capita
GDP (at 2005 PPP) and the five standard of living indicators, using the countries’
relative populations as weights. It is appropriate that larger countries are assigned
a heavier weight when aggregating standard of living across regions.

Itis evident that inequality in per-capita GDP is extremely high between regions.
Sub-Saharan Africa is the poorest region with per-capita GDP only 19.9% of the
world average, and South Asia the second poorest (at 23.1%). The gap in per-
capita GDP between industrialized countries (excluding Japan) and the rest of the
world is extremely large, with the former having a per-capita GDP almost four
times the world average.

To assess the regions’ relative performance, the average standard of living
shown in Table 8.1 is normalized by making the average world standard of living
equal to 100. The normalized results are presented in Table 8.2.

In addition, the disparity between countries can be assessed through the Theil
index, a well-known measure of inequality, with each country as an observation.
The estimated index for per-capita GDP is 66.51, which could be considered
extremely high. The Theil (1967) index has an interesting property: it can be
decomposed into between- and within-group inequalities. The groups in this
case correspond to the eight regions shown in Table 8.2. The between-region
inequality is calculated to be 54. This means that the disparity in per-capita GDP
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Table 8.2 Relative standard of living index by region, 2000—07

Region GDP per Life Adult Net Under-5  Births
capita expectancy literacy  primary  survival  attended
at 2005  at birth rate enrollment rate by skilled
PPP rate personnel

East Asia and 49.8 103.9 112.6 107.7 102.3 121.9

Pacific

South Asia 23.1 94.1 84.9 97.3 97.0 53.7

Central Asia 41.9 100.3 114.2 104.6 100.1 129.4

Eastern Europe 120.5 102.2 113.1 103.7 103.6 131.2

Latin America and 97.5 106.5 110.1 108.3 102.6 121.1

Caribbean

Middle East and 98.4 104.0 101.9 102.2 101.5 106.5
North Africa

Sub-Saharan 19.9 73.4 79.9 73.0 89.2 62.8
Africa

Industrialized 397.2 116.5 114.2 110.9 105.0 135.0
countries

World 100.0 100.0 100.0 100.0 100.0 100.0

Between-region 54.00 0.80 1.00 0.80 0.10 6.60
inequality (81.26%) (87.44%) (67.78%) (55.61%) (81.01%) (58.09%)

Within-region 12.51 0.07 0.50 0.55 0.04 4.76
inequality (18.74%) (12.56%) (32.22%) (44.39%) (18.99%) (41.91%)

Theil index 66.51 0.87 1.50 1.35 0.14 11.36

GDP = gross domestic product; PPP = purchasing power parity.
Note: Figures in parentheses indicate the percentage contribution to the total inequality.
Source: Author’s calculations.

between regions explains 81.26% of the total inequality in GDP per capita between
countries.

By comparison, the between-country inequality for the five indicators of
standard of living is much lower than that for per-capita GDP. For instance,
inequality in life expectancy at birth between countries is just 0.87, compared
with 66.51 for per-capita GDP. For births attended by skilled health personnel,
the corresponding measure of inequality is 11.36, which is much higher relative
to the other four non-income indicators but substantially lower compared to
per-capita GDP.

It should be noted, though, that a lower between-country inequality in standard
of living does not suggest that poorer countries with a lower standard of living
perform relatively better in achieving a higher standard of living. The issue of
standard of living should be distinguished from that of raw value before assessing
individual country achievements. This issue will be dealt with in the next section.

Achievements in standards of living

Unlike per-capita GDP, the indicators of standard of living have asymptotic limits,
reflecting physical and biological maximums—they cannot go on increasing



136 Hyun Hwa Son

infinitely. For example, life expectancy at birth has an upper limit of around
85 years and the adult literacy rate cannot exceed 100%. Another important
characteristic is that as the standard of living reaches progressively higher limits,
any incremental improvement represents a higher level of achievement than does
a similar incremental improvement from a lower base. For instance, an increase
in life expectancy at birth from 70 to 75 years would imply a greater achievement
than an increase from 45 to 50 years. In this regard, the relationship between
achievement and the value of the indicator is not linear; thus, the observed
differences in the levels of indicators of living standards do not reflect their true
achievement.

A hypothetical example will help to explain the idea of non-linearity. Suppose
there are two countries: country A in Africa and country B in Europe. Country
A is relatively poorer than country B. Further assume that both countries have
life expectancy at birth of 50 years. It would be much easier for country B to
increase its life expectancy to 60 years. Similarly, it would be much harder for
country A to achieve the same increase because the country may not have the
resources to invest in a good healthcare system. Equivalently, if country B has
already achieved the life expectancy of 80 years, the increase from 80 to 90 years
(or even to 85 years) would be infinitely harder than that from 50 to 60 years.
In this hypothetical example, the performance of country B in increasing its life
expectancy from 80 to 85 years could be considered more impressive than its
counterpart’s increase from 50 to 60 years.

Is this argument of non-linearity also pertinent to the literacy rate? For instance,
it may be argued that closing a literacy rate gap between 90% and 100% would be
easier than closing the gap between 40% and 50%. This argument may be valid
on the grounds that the latter requires more fundamental steps, such as moving
people out of agriculture to attend school, building new schools, and training
teachers, among other difficulties and inefficiencies that the country is facing. On
the contrary, any incremental improvement would be more difficult to achieve at a
higher level than from a lower base. Experience suggests that even rich countries
have not been able to achieve 100% literacy.>

Using this idea of non-linearity, Kakwani (1993) derived an achievement index
that lies between 0 and 100. The achievement index considers a further increase
in the standard of living of a country, which is already at a higher level, as an
achievement which is greater than that of another country with an equal increase
in standard of living but from a lower base. While Kakwani (1993) derived a class
of achievement functions, the current study uses only the following member of
the class:*

100 x [In(M — My) — In(M — y)]
In(M — M)

S, Mo, M) = (8.1)

where y is a value of an indicator of living standard that has a minimum value
of My and a maximum value of M. The achievement function becomes 0 when
y = My and becomes equal to 100 when y approaches M.
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To compute the achievement index, the minimum and maximum values need
to be specified. Based on the data for 177 countries, the following minimum and
maximum values were calculated:

» Life expectancy at birth: 35-86 years

e Adult literacy rate: 0—100%

*  Net primary enrolment rate: 0—100%

¢ Under-five survival rate: 0—1,000

* Births attended by skilled health personnel: 0—100

Table 8.3 presents the weighted average of the achievement index by region.
Table 8.4 presents the relative achievement index, which is the normalized index
of achievement relative to the average achievement of the world; that is, the world
index is set to 100. Recall from Table 8.2 that the average life expectancy at
birth for industrialized countries was about 16.5% higher than the world average.
According to Table 8.4, however, the average achievement in this indicator for
industrialized countries is 76.3% higher than the average of achievement in the
world. This suggests that the disparity in achievement in life expectancy at birth
between countries is far greater than that in actual terms. The Theil inequality
measure also shows that between countries, the inequality of achievement in this
indicator is much greater than the inequality in actual life expectancy at birth.
Similar results hold for the other four indicators of living standards considered in
this chapter.

Figure 8.1 shows that countries in South Asia have lower achievement in
standards of living than countries in East Asia and the Pacific and Central Asia.
This result holds uniformly for all six indicators of standard of living. The gap

Table 8.3 Achievements in standards of living by region, 200007

Region Life Adult Net Under-5  Births
expectancy  literacy  primary survival  attended
at birth rate enrollment  rate by skilled

rate personnel

East Asia and Pacific 30.6 92.8 69.7 51.7 65.1

South Asia 21.2 29.9 44.5 36.4 11.7

Central Asia 26.6 100.0 63.0 43.7 77.4

Eastern Europe 29.0 91.3 55.0 58.6 88.6

Latin America and 33.7 74.4 72.9 52.5 60.4

Caribbean
Middle East and 30.8 56.2 57.3 48.6 422
North Africa

Sub-Saharan Africa 8.9 28.7 25.7 27.7 16.3

Industrialized 51.0 99.8 84.5 74.8 99.8

countries

World 28.9 63.3 57.2 48.9 50.6

Source: Author’s calculations.
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Table 8.4 Relative achievements in standards of living by region, 2000-07

Region Life Adult Net Under-5  Births
expectancy  literacy primary survival attended
at birth rate enrollment  rate by skilled

rate personnel

East Asia and Pacific 105.6 146.6 121.9 105.5 128.5

South Asia 73.3 47.2 77.8 74.4 23.2

Central Asia 92.0 157.9 110.2 89.3 152.9

Eastern Europe 100.2 144.3 96.2 119.8 175.0

Latin America and 116.4 117.5 127.4 107.3 119.4

Caribbean
Middle East and 106.5 88.7 100.2 99.3 83.3
North Africa

Sub-Saharan Africa 30.8 45.4 45.0 56.7 322

Industrialized 176.3 157.7 147.7 152.7 197.2

countries

World 100.0 100.0 100.0 100.0 100.0

Between-region 9.50 13.10 6.20 4.10 27.80

inequality (84.22%)  (83.92%)  (59.50%)  (85.95%) (68.78%)

Within-region 1.78 2.51 4.22 0.67 12.62

inequality (15.78%)  (16.08%)  (40.50%)  (14.05%) (31.22%)
Theil index 11.28 15.61 10.42 4.77 40.42

Note: Figures in parentheses indicate the percentage contribution to the total inequality.
Source: Author’s calculations.
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Figure 8.1 Relative achievements in standards of living in Asia.
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between South Asia and the rest of Asia is narrowest in per-capita GDP, but is
much wider in the adult literacy rate and births attended by skilled health personnel,
suggesting that the South Asian region needs to pay greater attention to improving
its education and health sectors. Yet, individual country experiences may differ
between countries in South Asia.

Table 8.5 provides the relative achievements of five major countries in South
Asia along with six other Asian countries and the group of industrialized countries
for comparison. Sri Lanka has the most outstanding achievements in standards of
living in South Asia, with a higher per-capita GDP than its four neighbors and
a growth rate lower only than India. Furthermore, achievements in standards of
living in Sri Lanka are far superior to other countries in the region. Two indicators
in particular stand out: life expectancy at birth and net primary enrollment rate,
which are the highest among the selected countries in Asia.

In East Asia and the Pacific, the People’s Republic of China (PRC) is the fastest
growing economy and its overall performance in virtually all available indicators
of living standards surpasses world averages by wide margins, particularly in
adult literacy rate and births attended by skilled health personnel. On the other
hand, while Thailand has higher per-capita GDP than the PRC, its standards of
living achievements are not as consistent. Note that although achievements in
life expectancy at birth and adult literacy rate are better for the PRC, Thailand

Table 8.5 Relative achievements in standards of living in selected countries in Asia

Economy Growth GDP Life Adult  Net Under-5 Births
rate per expectancy literacy primary survival attended
capita  at birth rate enrollment rate by skilled
at 2005 rate personnel
PPP
Bangladesh 3.8 12.0 68.0 34.7 85.6 75.0 6.6
India 6.1 24.4 72.9 49.6 81.6 74.0 253
Nepal 1.1 11.1 23.4 41.4 56.4 79.0 6.8
Pakistan 3.1 24.7 75.8 36.1 36.6 68.0 12.7
Sri Lanka 4.5 39.9 129.3 107.1 152.3 123.0 138.1
China, 9.5 43.5 109.0 153.5 - 105.0 150.4
People’s
Rep. of
Indonesia 3.7 36.2 87.1 149.2 148.0 96.0 48.0
Lao PDR 4.8 20.1 68.1 52.7 60.7 73.0 9.3
Philippines 2.9 33.7 105.2 103.4 102.2 99.0 38.1
Thailand 43 78.2 98.0 134.2 82.8 137.0 174.8
Viet Nam 6.3 234 102.2 95.1 113.0 75.4

Industrialized 1:5 397.2 176.3 157.7 147.7 152.7 197.2
countries
World 5.0 100.0 100.0 100.0 100.0 100.0 100.0

— indicates data not available.
GDP = gross domestic product; PPP = purchasing power parity.

Source: Author’s calculations.
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has superior achievements in the two other health indicators. Gaps—urban-rural
gaps, regional disparities, gender gaps, and gaps among different social groups—
in access to basic public services in education and health remain among the
challenges facing the PRC in its current phase of development (UNDP 2007).

Relationship between per-capita GDP and standards of living

Per-capita GDP measures the total output per person produced in an economy;
the higher the output, the greater the access that people have to goods and
services. Therefore, there should be a strong association between national
income and standards of living, with higher national income being strongly
associated with lower child mortality and higher primary school completion
(World Bank 2004).

As noted earlier, however, the relationship between per-capita GDP and
standards of living is non-linear. As per-capita GDP increases, the standard of
living increases less and less steeply until it reaches an asymptotic limit (Hicks
and Streeten 1979). Many attempts have been made to estimate the non-linear
relationship, which captures the asymptotic behavior of indicators of standard
of living (Morris 1979; Sheehan and Hopkins 1979; Grosse and Perry 1983;
Goldstein 1985). All these models are generally flawed because of their inherent
mispecification of the nature of non-linearity.

The achievement index discussed in the previous section captures the nature of
non-linearity of indicators of standards of living. To calculate this non-linearity,
Kakwani (1993) argues that it is more natural to relate the achievement index to
per-capita GDP. Following this argument, the adopted model is:

Jivi, Mo, M) = o + Blog(xi) + u; (8.2)

where f;(y;, My, M) defined in equation (8.1) is the achievement index of the ith
country with a social indicator y;, x; is the per-capita GDP of the ith country, and
u; is the error term. The use of the achievement function captures the non-linear
characteristics of standards of living.

Equation (8.2) is estimated for each of the five indicators of living standards
using the least squares method. The coefficient estimates along with the #-values
are presented in Table 8.6. One of the assumptions of the least squares method
is that the residual variance is constant over the observations. This assumption
is unlikely to hold using multi-country data. Even if this assumption is violated,
the least squares estimates are still unbiased, but the estimates of f-values are
biased. To remedy this situation, the robust ¢-values were calculated using a
heteroskedasticity-consistent covariance matrix estimator proposed by White
(1980).

The coefficient of determination, the R-squared, is estimated to assess the
accuracy of regression models. Table 8.6 shows that the estimated values of the
coefficient of determination for the regression equations vary from 0.4 to 0.8,
which could be regarded as quite high given that the sample observations range
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Table 8.6 Regression coefficients of achievement in standards of living on per-capita
gross domestic product (GDP)

Achievements in standards Log Robust  R-squared  Number of
of living (GDP per capita)  t-values observations
Life expectancy at birth 9.5 21.2 0.7 177
Adult literacy rate 18.1 11.3 0.6 108

Net primary enrollment rate 13.6 11.1 0.4 159
Under-5 survival rate 11.7 12.4 0.8 175
Births attended by skilled 232 22.7 0.6 162

health personnel

Source: Author’s calculations.

from 108 to 177. This suggests that the model is reasonably well specified and
that per-capita GDP at 2005 PPP is an important determinant of achievements in
standards of living.

Differentiating equation (8.2) and using equation (8.1), the elasticity of standard
of living y; with respect to x; is obtained as

ni = Blog(M — Mo) (K - 1) /100 (8.3)
i

which shows that the higher the standard of living of a country is, the smaller
the elasticity. When the standard of living (y;) approaches its maximum value M,
the elasticity approaches 0. The implication is that economic growth will have a
greater impact on standards of living in poorer countries than in richer ones. This
is explained by the fact that standard of living becomes more difficult to raise as
it reaches a higher level. A study by Bruns, Mingat, and Rakotomalala (2003)
finds that in lower-income countries, 10% more income per capita is associated
with, on average, a 6.6% lower child mortality rate and a 4.8% higher primary
school completion rate. In middle-income countries, however, 10% more income
per capita is associated with 7.7% less child mortality but little improvement in
primary completion.’

The growth elasticity of standards of living defined in equation (8.3) is a useful
indicator because it shows the responsiveness of changes in standards of living
to economic growth. This elasticity was calculated for each of the 177 countries,
and Table 8.7 presents the weighted average of elasticities for the eight regions
using the population of each country as the corresponding weight.

A 1% increase in GDP per capita in the world increases the world’s life
expectancy at birth by 0.11%. The impact of economic growth on life expectancy
at birth in sub-Saharan Africa is much greater, as indicated by an elasticity of
0.27. This is expected, because given the current shortness of life expectancy
at birth in Africa, the indicator would be easily improved with small increases
in per-capita income. In industrialized countries, on the other hand, the growth
elasticity of life expectancy at birth is extremely low, at 0.03, since these countries
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Table 8.7 Average elasticity of standards of living by region, 2000—07

Region Life Adult Net Under-5  Births
expectancy  literacy  primary survival  attended
at birth rate enrollment  rate by skilled

rate personnel

East Asia and Pacific 0.08 0.02 0.04 0.03 0.17

South Asia 0.13 0.30 0.11 0.07 2.12

Central Asia 0.10 0.00 0.06 0.04 0.06

Eastern Europe 0.09 0.01 0.06 0.02 0.04

Latin America and 0.07 0.03 0.03 0.02 0.20

Caribbean
Middle East and 0.08 0.11 0.08 0.03 0.45
North Africa

Sub-Saharan Africa 0.27 0.44 0.41 0.15 2.99

Industrialized countries 0.03 0.00 0.02 0.00 0.01

World 0.11 0.15 0.11 0.05 0.96

Source: Author’s calculations.

have already achieved high levels for this indicator and further improvements
will require substantially larger resources.

Moreover, results reveal that life expectancy at birth is more responsive
to per-capita GDP than the under-five survival rate, and this result holds
uniformly across regions. This finding suggests that more progress has been
made thus far in improving child mortality than improving life expectancy
and, thus, higher growth rates would be required to achieve the same level
of improvement in life expectancy in the future. The magnitude of elasticity
for sub-Saharan Africa, 0.15, can be considered high; as such, economic
growth will play a significant role in improving the under-five survival rate in
Affica.

Compared with the other indicators, the number of births attended by skilled
health personnel was found to be the most responsive to economic growth.
A 1% increase in GDP per capita in the world would improve this health
indicator by 0.96%. In sub-Saharan Africa, the same growth rate would lead
to an almost 3% higher proportion of births with skilled health staff. In South
Asia, an extra 1% growth in income per capita would improve this indicator
by 2.12%.

The education indicators—adult literacy rate and net primary school enrollment
rate—are much more responsive to per-capita income in South Asia and in sub-
Saharan Africa. In both, higher income per capita would result in more school-age
children attending primary school and, thus, in a higher adult literacy rate.

This section has shown that income and standards of living are strongly associ-
ated, particularly in low-income countries. However, the low elasticities shown in
Table 8.7 suggest that improving living standards will require significantly high
growth rates if this is the only channel used for achieving such goals.
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Performance in standards of living

Methodological framework

Per-capita GDP in PPP dollars measures how rich a country is in terms of material
consumption. The regression model estimated in the previous section demonstrates
that per-capita GDP is an important determinant of a country’s standard of living.
The positive and highly statistically significant values of § imply that the richer a
country is, the higher the expected standards of living are. However, a one-to-one
relationship between the country’s material prosperity and the standards of living
does not exist because the model only explains around 60%—-80% of variations
in standards of living. There is still a considerable unexplained variation, which
implies that factors other than income impact a country’s standard of living. These
factors may include the scope and quality of basic services in education and health
provided by governments.

The unexplained variation in the model suggests that the level and distribution
of education and health services vary widely between countries, even if they
have the same level of per-capita income. A country may be assessed as having
superior (inferior) performance in standards of living if it enjoys higher (lower)
living standards than what is expected on the basis of its per-capita income. The
residual term in the model (the difference between actual and expected values
of the achievement index) includes the effect of factors other than income that
affect living standards. If the residual is positive (negative), it can be said that the
country has higher (lower) standards of living relative to its per-capita income. This
methodology allows the identification of countries that have superior (inferior)
performance in standards of living.

The residual term in equation (8.2) is given by

i = [fi — Blog(x;)] (8.4)

For large samples, it is expected that i; is normally distributed with zero mean
and variance s%, where s is the estimated standard of error of the regression. This
gives the studentized residual as

e — i = Blogx)] ©5)
s

which, for large samples, is normally distributed with zero mean and unit variance.
In this chapter, the value of &i; was calculated for each country. The performance of
a country on standards of living can be assessed by the magnitude of #;: the larger
this value, the better the performance of the ith country. The average value of i}
for all countries is equal to zero as some countries will register a positive value
and others will record a negative value, with positive (negative) values implying
superior (inferior) performance. Thus, &} can be used as an indicator of a country’s
relative performance in living standards.



144  Hyun Hwa Son

If &} is greater than 1.96, the ith country can be regarded as an outlier or a
country with exceptionally superior performance. This is because the probability
of achieving such an outcome is less than 0.05; that is, the estimate is statistically
significant at the 5% level. Similarly, if & is less than negative 1.96, the ith
country can be regarded as a country with exceptionally inferior performance in
standards of living. Such outliers deserve special attention from the standpoint of
policy making.

Identifying countries with exceptional performance

Using the proposed indicator of a country’s relative performance, this section
identifies the countries that have exceptionally superior or inferior performance
in standards of living. Table A.8.2 in the Appendix to this chapter presents the
values of relative performance for individual countries.

The results show that Japan is the only country with exceptionally superior
performance in life expectancy at birth. Other higher achievers in this indicator
include Costa Rica; Hong Kong, China; and Sri Lanka. On the other hand,
countries that have exceptionally inferior performance in life expectancy at birth
are Equatorial Guinea, Botswana, South Africa, Gabon, Swaziland, Angola,
and Namibia. None of the Asian countries is included in the list of these
negative outliers. In fact, all the exceptionally inferior-performing countries are
in sub-Saharan Africa.

The high incidence of HIV/AIDS in Africa could be a cause of such short
life expectancy relative to per-capita income level. Combating the pandemic
there has been particularly challenging. The disease has reversed gains in life
expectancy made over decades and is undermining economic growth, reducing the
productivity of the workforce, and diverting scarce public resources away from
other health issues and education. Moreover, the pandemic is now threatening
countries with huge populations such as the PRC and India. Effective policies,
backed by adequate resources, are required to check its spread and to provide
healthcare for the millions who are, or will be, affected.

The under-five survival rate is an indicator that reflects the health status of
a country’s population. The results show that no country can be categorized
as an exceptionally high achiever by this indicator. But three countries—Sri
Lanka, Viet Nam, and Moldova—are close to being exceptional and could be
regarded as having relatively better performance in the under-five survival rate
compared with the other 174 countries. The value of this performance indicator
for these three countries is higher than 1.70 but less than 1.96. In contrast, the
performance of six countries—Angolia, Botswana, Equatorial Guinea, Gabon,
Qatar, and Swaziland—has been exceptionally inferior on this indicator. This
could largely be explained by the barriers to quality basic health services such as
lack of information and knowledge, inaccessibility and poor quality of service,
unresponsive service providers, and the high costs of seeking healthcare.

Access to safe water and adequate sanitation has a direct impact on health
status and mortality, particularly on children. The World Bank’s (2004) study
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of eight countries found that the prevalence of diarrhea in children under three
years of age from households with no sanitation declined by six percentage points
as conditions shifted from no improved water to “optimal” water. Moreover, the
same study found that moving from no sanitation to “optimal” sanitation resulted
in a ten-percentage-point drop in diarrhea in households with no improved water
source. As with education, there are spillover effects associated with sanitation at
the community level. In Peru, for example, sanitation investments by a family’s
neighbors were associated with better nutritional status for that family’s children
(Alderman, Hoddinott, and Kinsey 2006).

Another indicator related to the delivery of health services is the number of
births attended by skilled personnel. The results suggest that the performance of
seven countries—F1iji, Jordan, Kyrgyz Republic, Moldova, Mongolia, Samoa, and
Uzbekistan—was exceptionally superior on the basis of this indicator. In contrast,
Equatorial Guinea is the only negative outlier, suggesting an exceptionally low
achievement by this indicator.

Regarding the net primary school enrollment rate, results suggest that Oman is
an exceptionally inferior performer in relation to its per-capita GDP, while another
rich country in the Middle East and North African region, Qatar, was found to have
exceptionally low achievement in adult literacy rate. These findings suggest that
an overriding focus on economic growth without similar attention to public service
systems and institutions will not produce a strong human development outcome.
The absence of complementary actions to establish effective social services can
be detrimental to long-term growth.

Relative performance of Asian countries

This section introduces a relative performance index to analyze the performance of
Asian countries with respect to the world average. The average value of the relative
performance index for all countries included in the present study is equal to zero
and is regarded as a benchmark for assessing a country’s relative performance in
standards of living. If an individual country has a value for the index greater (less)
than zero, then the performance of that country is judged as better (worse) than the
average performance of the world. The average values of the relative performance
index are presented in Table 8.8 for eight different regions of the world; the
corresponding values for individual countries are shown in Table A.8.3.

The relative performance indexes for sub-Saharan Africa and the Middle East
and North Africa are negative for all aspects of living standards considered in the
current study, suggesting lower standards of living relative to what is expected
from their per-capita income levels. As noted earlier, the per-capita GDP of
sub-Saharan Africa is, on average, only 19% of world GDP per capita. While
sustainable and rapid economic growth is a prerequisite for improving living
standards, most people have higher expectations of governments; they are expected
to provide basic health services that reduce infant and maternal mortality rates, as
well as primary school and higher education that enable people to compete in the
labor market.
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Table 8.8 Performance in standard of living by region, 200007

Region Life Adult Net Under-5  Births
expectancy  literacy  primary survival  attended
at birth rate enrollment  rate by skilled

rate personnel

East Asia and Pacific 0.37 0.50 0.38 0.51 0.18

South Asia 0.36 —0.31 0.23 0.12 —0.84

Central Asia 0.56 2.46 0.30 0.07 1.18

Eastern Europe —0.10 0.92 —0.16 0.73 0.96

Latin America and 0.26 0.04 0.39 —0.02 —-0.07

Caribbean
Middle East and North —0.12 —0.64 —0.51 —0.50 —0.46
Africa

Sub-Saharan Africa —0.75 —0.46 —0.50 —0.68 —0.35

Industrialized countries 0.61 0.22 0.44 0.51 —0.18

World 0.00 0.00 0.00 0.00 0.00

Source: Author’s calculations.

It is surprising that the relative performance of countries in Central Asia is
impressive in all aspects of living standards. On adult literacy rate, in particular,
two countries—Tajikistan and Armenia—perform exceptionally highly. While
statistics indicate very high adult literacy rates in Central Asia, there is a clear
need to continue expanding access to adult literacy programs and provide an
enabling literacy environment for all (World Bank 2004). Equally important are
concerns over gender disparity, as these remain a challenge in some countries
in the region. In Tajikistan, for instance, boys are favored, such that only 95
girls are enrolled in primary education per 100 boys. By contrast, primary
education appears to favor girls in Armenia, where 104 are enrolled for every
100 boys.

Countries in East Asia and the Pacific surpass the world average performance in
all aspects of living standards, although Papua New Guinea and Brunei Darussalam
have the worst outcomes in the region. In contrast, South Asia as a whole has
performed worse than the world average in adult literacy rate and births attended
by skilled health personnel, but better than the world average in life expectancy
at birth, under-five survival rate, and net primary enrollment rate.

South Asia faces many challenges in health services and outcomes. The
indicator for births attended by skilled health staff is extremely poor compared
with other regions. The region accounts for one-third of maternal deaths worldwide
(ADB 2007), and the chances of dying during pregnancy are 1 in 43 compared
to 1 in 30,000 in Sweden. Maternal death rates vary widely within the region,
however, ranging from 58 per 100,000 live births in Sri Lanka to 450 in India in
2005 (World Bank 2005). Maternal mortality can be prevented with appropriate
medical care and management, and thus depends mainly on health services. It is
worth noting that midwifery services are linked to dramatic declines in maternal
mortality in Sri Lanka (World Bank 2004). On the other hand, nutrition and child
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mortality depend on many other factors such as education, water, food security,
communication, electrification, and transportation.

In South Asia, the worst performing countries in all dimensions of standards
of living are Bhutan and Pakistan. In Pakistan, poor performance in the social
sector is attributed to the effects of elite dominance (Hussain 1999), as well
as to the division into linguistic, religious, and regional factions that challenge
its ability to provide social services (Easterly 2001). In India, performance is
particularly poor in births attended by skilled personnel and adult literacy rate.
All countries in South Asia except Sri Lanka perform particularly poorly in
births attended by skilled personnel, suggesting a strong need for the provision
of government health services. It should be noted that Sri Lanka is a superior
performer in every dimension of standards of living considered in the current study,
exceptionally so in the net primary enrollment rate and the under-five survival rate
(see Figure 8.2).

The factors contributing to observed achievements were the center of debate
in the 1980s (Isenman 1980; Sen 1981; Bhalla and Glewwe 1986; Pyatt 1987;
Dreze and Sen 1989). The countries with the best achievements identified in the
current study are also known for excellent public welfare programs that include
direct public provision of education, health, and other vital services. Sri Lanka has
long been known as a unique example of a developing country with impressive
achievement in terms of basic needs relative to its income level. Sen (1981)
and Isenman (1980) have concluded that government action made Sri Lanka an
extraordinary country in promoting extensive social opportunities and providing
widespread and equitable schooling, health, and other basic services.

The Sri Lankan government in 1977 diverged from the country’s earlier
welfare-oriented development strategy and introduced new economic policies
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Figure 8.2 Relative performance in standards of living in selected countries in South Asia.
Source: Author’s calculations.
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that focused more on growth and investment. One of the many policy changes
was the substitution of food subsidies by a means-tested food stamps program.
The enormous savings that were realized as a result of the policy changes were
directed to production and employment activities. In addition, the trade sector was
liberalized and foreign exchange control was virtually withdrawn. The results of
the current study suggest that cuts in welfare expenditures in the late 1970s did
not make Sri Lanka an inferior performer in the 1980s and onward.

Government expenditures on education and health can influence human
development outcomes; public spending must therefore concentrate on areas
where market failure is pervasive and positive spillover is largest. Given limited
public resources, the balance needs to shift more toward investments in primary
education and health services. Additionally, the private sector and public—private
partnerships should be encouraged to provide tertiary education and health services
where market failure is minimal.

Convergence in standards of living

So far, it has been noted that disparity in standards of living between industrialized
countries and the rest of the world is extremely large. As pointed out in the section
above on comparative living standards among countries, the average GDP per
capita of industrialized countries is almost four times the world average. This
section explores the likelihood of the rest of the world catching up. Assuming that
is feasible, the number of years it will take for the different regions to catch up
with the average standard of living in industrialized countries is calculated.

Suppose xj is the per-capita GDP of the kth region, which is growing at an
annual rate of y; percent on average. Over the period of n years, the per-capita
GDP of the kth region will be given by

Xpn =Xk (1 + y1)" (8.6)

Following this, a similar expression can be derived for the reference group, that
is the industrialized countries. Consider that the per-capita GDP of the reference
group is denoted as xp and it grows at an annual rate of yy percent on average. In
n years, the average per-capita GDP of the reference group will be

xon = xo(1 + y0)" (8.7)

Suppose that after n years, the per-capita GDP of the kth region approaches that
of the reference group. This scenario results in xy, = xg, and also

y— log(xo) — log(xx)
log(1 + yx) — log(1 + yo)

(8.8)

which is obtained from equations (8.6) and (8.7). Since xo > x; for all k regions,
n will be positive if y; > 9. Estimating the number of years (n) in equation (8.8)
requires the growth rate y; for the kth region.
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Based on per-capita GDP at 2005 PPP, the annual growth rate was calculated for
each of the 177 countries for 2000-07. The growth rate was then averaged over the
period for each country. The aggregate growth rates for each region were calculated
by averaging the countries’ growth rates using their respective populations as
weights. The regional growth rates are presented in the first numerical column of
Table 8.9.5 The regions that exhibited the highest growth were Central Asia and
East Asia and the Pacific. Although Central Asia went through a severe economic
crisis in the first half of the 1990s, it performed well in 2000-07, when its average
growth rate was 8.13% per annum. East Asia and the Pacific includes rapidly-
growing economies such as the PRC and slow-growing ones such as the Pacific
island countries, putting the region’s average growth rate at 7.82% over the first
seven years of the 21st century.

As seen in the second column of Table 8.9, it will take 40 years for the different
regions to achieve the average per-capita GDP of industrialized countries. Sub-
Saharan Africa will take 188 years and South Asia 74 years. In Latin America,
although countries enjoyed high growth rates in the 1960s and 1970s, growth
was extremely slow in the 2000s, suggesting it will take 184 years to catch up.
Note that these results are based on the assumption that countries in the different
regions will maintain the same average growth rates over time. Calculating the
number of years to catch up with the reference group in the five living standard
indicators requires a different approach. The growth elasticity of living standards
presented in Table 8.7 cannot be used to project future standards of living. This is
because elasticity does not remain constant over time, but declines with rising
standards of living. To tackle this problem, the following methodology was
adopted.

The regression model presented in equation (8.2) provides the estimated
achievement for the kth region as

fi =6+ Blog(x) (8.9)

which, on taking first differences, gives the change in achievement as
Afi = BAlog(xy) = By (8.10)

where y; = Alog(xy) is the growth rate of the kth region and Aj}k is the annual
absolute change in achievement of the kth region, of which the per-capita GDP
increases at an annual rate of y; percent.

In n years, the achievement of the kth region will be given by

Sin =S +nByi (8.11)

Similarly, the achievement of the reference group over n years will be
given by

Jon=Jo+nByo (8.12)
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Suppose that after n years, the achievement of the kth region approaches the
achievement of the reference group. This will lead to fi, = fo, as well as

_ =/ (8.13)
B(vk —v0)
which is obtained equations (8.11) and (8.12). The n in equation (8.13) is the
number of years it will take for the standard of living in the kth region to approach
that of the reference group, that is, the industrialized countries. Note that » should
always be positive: since fy > f; for all k£ regions, n will be positive if y; > yp.

The results in Table 8.9 suggest that convergence in standards of living will
take longer than convergence in per-capita GDP. Sub-Saharan Africa will take
273 years to catch up with the reference group in life expectancy at birth while
South Asia will take only 79 years.

This regional picture, however, hides the challenges faced by individual
countries. Table 8.10 shows a more detailed picture through the results for selected
Asian countries. For instance, Pakistan and Bangladesh would take 187 and
141 years, respectively, to catch up with industrialized countries’ achievement
on life expectancy at birth. The results also show that Nepal would not be able to
catch up because its average growth rate of 1.1% during 200007 falls short of the
1.5% achieved by industrialized countries during the same period. This suggests

Table 8.10 Years required for selected Asian countries to catch up with industrialized
countries

Economy GDP per Life Adult Net Under-5 Births
capita at  expectancy literacy primary survival — attended
2005 at birth rate enrollment rate by skilled
PPP rate personnel
Bangladesh 153 141 184 112 138 178
India 62 68 81 60 71 81
Nepal * * * * * *
Pakistan 173 187 259 285 216 246
Sri Lanka 78 47 58 —6 40 43
China, People’s 29 26 2 - 25 13
Rep. of
Indonesia 110 121 13 0 106 146
Lao PDR 92 99 110 110 100 123
Philippines 175 151 132 133 155 241
Thailand 59 84 29 96 23 17
Viet Nam 61 47 - 46 34 55
Industrialized 0 0 0 0 0 0
countries
World 40 66 57 57 62 60

— indicates data not available; * indicates unable to catch up.

Source: Author’s calculations.
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that for Nepal to catch up would require a substantially higher growth rate in
per-capita income and/or public policies that can promote greater efficiencies and
effective delivery mechanisms, with a focus on improved education and health
outcomes.

In calculating n, it was assumed that while per-capita GDP changes over time,
other factors that may influence standards of living remain constant. This means
that income is assumed to be a major contributor to improving standards of living.
Yet results suggest that if growth is the only channel, it will take an exceptionally
long time—perhaps unrealistically so—to improve living standards. Policies other
than those aimed at increasing growth alone are required to achieve this objective.

Public spending and standards of living

This chapter has demonstrated that per-capita GDP is an important determinant of
a country’s living standards; the richer a country, the higher the expected standard
of living. An implication of this observation is that a country can enhance its
living standards by promoting economic growth. This chapter, however, finds that
countries’ relative performance in standards of living varies widely in relation to
their per-capita GDP.

This finding suggests that a one-to-one relationship between a country’s material
prosperity and its living standards does not exist. There are factors other than
income that have an impact on a country’s standard of living, including the
basic services provided by governments in education and health, and access to
these services, which determines education and health outcomes. Countries whose
performance on standards of living is inferior in relation to their per-capita GDP
do not have systems that promote the efficient delivery of services in education and
health. While economic growth is essential, it is not enough to improve citizens’
well-being.

If growth is not enough, then, what else can governments do to improve
standards of living?® One approach would be to increase public spending. This
can be crucial in promoting improvements in education and health outcomes.
For instance, policy interventions to reduce mortality may require increased
public spending or, similarly, it may be necessary to spend more on educa-
tional programs that aim to increase primary completion rates. However, what
matters is not only how much was spent, but also how effectively this money
was spent.

A handful of countries suggest an inconsistent relationship between changes
in public spending and outcomes. For example, Thailand has increased public
spending on primary schooling more than Peru, yet primary school completion
fell in Thailand and increased in Peru. Likewise, an analysis of Malaysia
covering the late 1980s found little association between public spending on
doctors and infant or maternal mortality, while the construction of more public
schools in Indonesia in the 1970s did not have a significant positive impact on
school enrollment. The multi-country association between public spending and
outcomes, after controlling for national income, is found to be statistically and
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substantially weak. The message is not that public funding cannot be successful;
rather, it is commitment and appropriate policies, backed by effective public
spending that can achieve these goals.

Most poor people do not get their fair share of government spending on public
services in education and health. Benefit incidence analysis on public expenditure
provides a clearer picture of who benefits from government spending. Evidence
largely suggests that the poorest fifth of the population receives less than a fifth
of education and health expenditures, while the richest fifth gets more: 46%
of education spending in Nepal goes to the richest fifth, and the poorest fifth
receives only 1% (Filmer 2003). Similarly, in India the richest fifth receives three
times the curative healthcare subsidy of the poorest fifth. One reason for this
imbalance is that spending is biased toward services that are used mainly by
richer people; another reason is that while channeling public spending toward
services used by the poor helps, such services may not be reaching the targeted
beneficiaries.

Indeed, public spending is not always effective in providing quality services and
reaching the intended beneficiaries, who are often the poor; this partly explains
why spending has a weak relationship with outcomes. Another reason is the
interaction between the private and public sectors. Increasing public provision
may simply crowd out, in part or in whole, equally effective services offered by
non-government providers. Unless resources support services that work for poor
people, the public resources spent on these services will not produce the optimal
outcome.

If more public money is spent on services and more of that money is spent
on services used by the poor, the spending pattern will determine the efficacy
of spending. For instance, wages and salaries of teachers on average account
for 75% of recurrent public expenditure on education. There is no doubt that
teachers play a critical role in the schooling process, and giving them adequate
incentives is important; however, spending on other vital inputs (such as textbooks)
is also important. Too much spending on one input will have a negative impact
on the quality of learning. To address this issue, governments must tackle not
only the technical or managerial questions of how much to spend on one input
relative to another, but also the institutional and political contexts that generate
these decisions.

Conclusion

There are numerous cases in which a country’s rapid economic growth has not
generated strong improvements on human development. Countries with high per-
capita incomes can have poor records on human development, while those with
low per-capita incomes or growth rates can nevertheless do well on this front.
The lack of a systematic relationship between progress in human development
and economic growth suggests that in order to achieve social progress, patterns
of investment in human development matter more than economic growth per se.
Empirical evidence suggests that growth in per-capita GDP does not necessarily
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translate into progress in human development, and similar results were found in
this chapter on multi-country variations in standards of living. However, more
work on causality is required to explain the major findings here.

Several important implications have emerged. First, bridging the gap in
indicators of living standards between low-income and industrialized economies
appears to be a more feasible goal than closing the gap in per-capita incomes.
Second, bridging the gap in per-capita incomes is not a necessary condition for
bridging the gap in standards of living reflected by life expectancy, child mortality,
births attended by skilled health personnel, and education. Third, adequate
resources must flow into human development in education and health to bridge
the gap in standards of living between developing and developed economies.
While increased public spending is essential, it is not enough to improve standards
of living. Rather, governments’ planning, delivery, and management of public
services are major factors that determine progress in human development.

It should be noted that this study does not call for de-emphasizing economic
growth. On the contrary, it finds that per-capita income is an important explanatory
variable for standard of living, and that standard of living is more responsive to
growth in per-capita income in lower-income countries than in higher-income
countries. Yet, it also finds that there are countries that have comparable per-
capita incomes but are poles apart with respect to standards of living. For the
countries with inferior achievement, public policies and institutions that enable
better delivery of quality basic services can play a more important role than growth
in per-capita GDP alone in improving life expectancy and education, as well as in
reducing child and maternal mortality.

Notes

1 This chapter has been published in the Asian Development Review Vol. 27, No. 1, pp.
1-42.

2 The composition of each region is defined in Table A.8.1.

3 The idea of non-linearity may also apply to democracy, but no empirical evidence of this
exists because it is difficult to quantify the degree of democracy.

4 This study focuses only on one member of a class of achievement functions because (i) it
is the most relevant to the current analysis and (ii) using other members of the class does
not add new insight into the analysis.

5 The elasticity can change if richer countries put greater resources into the health sector.

6 In the calculation, we assume that the industrialized countries’ living standards are also
improving.

7 In the calculation, we assume that the industrialized countries’ living standards are also
improving.

8 Governments often see improving health and education outcomes as a public
responsibility. There are two economic rationales for this. The first is market failure;
more specifically, if there is no government intervention, the amount of services produced
and consumed would be less than optimal from society’s point of view. As there is no
market incentive to produce public goods, government intervention is required. The other
rationale is related to equity concerns. Issues such as improving outcomes in health and
education for poor people or reducing the gaps in outcomes between the poor and the
better-off are often considered a government responsibility.
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Table A.8.1 Standards of living by country, 2000—07
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Economy GDP per  Life Adult Net primary ~ Under-5  Births
capita at  expectancy literacy  enrollment  survival  attended
2005 at birth rate (%)  rate (%) rate (per by skilled
PPP (3)  (years) 1,000 personnel
births) (%)
East Asia and the Pacific
Brunei Darussalam 47,938 76.7 98.9 96.9 991 99.8
Cambodia 1,299 57.6 83.4 91.1 909 37.8
China, People’s 3,683 71.2 98.9 —a 971 97.0
Rep. of
Fiji 4,152 68.1 - 97.6 982 99.0
Hong Kong, China 33,450 81.4 - 97.0 - 100.0
Indonesia 3,064 67.1 98.7 98.0 961 67.3
Kiribati 1,374 62.3 - 99.7 934 88.9
Korea, Rep. of 20,228 77.3 - 97.1 995 100.0
Lao People’s Dem. 1,706 62.5 78.5 79.8 915 19.4
Rep.
Macau, China 33,196 80.0 99.6 88.5 - 100.0
Malaysia 11,201 73.4 97.2 96.8 987 97.3
Micronesia, 2,899 67.8 - 92.3 957 87.7
Federated States of
Mongolia 2,428 66.1 97.7 91.1 950 98.3
Myanmar 735 60.7 94.5 97.7 894 62.3
Papua New Guinea 1,899 57.1 66.7 74.9 924 41.5
Philippines 2,852 70.6 95.1 93.2 965 58.9
Samoa 3,477 70.5 99.3 97.1 970 100.0
Singapore 40,965 79.1 99.5 - 996 99.9
Solomon Islands 1,464 62.6 — 63.3 921 -
Thailand 6,623 69.3 98.0 88.7 990 98.3
Timor-Leste 746 55.8 - 68.1 926 21.0
Tonga 3,391 72.5 - 96.6 975 96.7
Vanuatu 3,254 68.9 - 95.2 959 88.0
Viet Nam 1,979 70.1 - 91.8 978 82.8
South Asia
Bangladesh 1,019 62.5 63.6 89.5 922 14.2
Bhutan 3,498 63.8 - 65.3 918 43.6
India 2070 63.7 76.4 88.4 919 44.6
Maldives 4,071 66.4 98.2 98.6 961 77.2
Nepal 940 61.9 70.1 71.3 930 14.7
Pakistan 2,089 64.5 65.1 61.9 899 25.7
Sri Lanka 3,378 74.3 95.6 98.2 985 96.0
Central Asia
Armenia 3,612 71.3 99.8 86.4 971 97.3
Azerbaijan 4,076 72.1 - 83.7 910 90.6
Georgia 3,180 70.5 - 82.5 966 95.7

(Continued)
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Table A.8.1 Cont’d

Economy GDP per  Life Adult Net primary  Under-5  Births
capita at expectancy literacy  enrollment  survival  attended
2005 PPP  at birth rate (%) rate (%) rate (per by skilled
(%) (vears) 1,000 personnel
births) (%)
Kazakhstan 7,763 65.9 - 97.9 966 99.6
Kyrgyz Rep. 1,672 68.2 - 93.7 955 98.6
Tajikistan 1,331 66.0 99.9 96.9 923 77.3
Uzbekistan 1,890 67.4 - - 949 97.8
Eastern Europe
Albania 5,120 75.7 99.4 92.8 980 99.0
Belarus 7,660 68.4 - 91.6 985 99.9
Bosnia and 5,880 74.2 99.8 - 984 99.6
Herzegovina
Bulgaria 8,607 72.1 98.2 96.6 985 99.3
Croatia 12,430 74.7 99.7 92.7 993 99.9
Cyprus 24,157 78.9 99.8 98.5 995 99.0
Czech Rep. 19,158 75.6 - 92.5 995 99.9
Estonia 15,007 71.5 99.8 98.1 992 99.7
Hungary 15,896 72.4 - 96.4 992 99.6
Latvia 11,945 70.7 99.8 92.2 989 100.0
Lithuania 12,674 71.6 99.7 95.1 991 100.0
Macedonia 7,174 73.6 98.7 97.6 984 98.0
Moldova 1,940 68.0 99.7 90.3 979 99.5
Montenegro 7,721 74.4 — — 989 98.8
Poland 13,026 74.5 - 97.6 992 99.9
Romania 8,686 71.4 97.8 94.3 980 98.5
Russia 10,901 65.3 99.7 89.4 981 99.4
Serbia 8,010 72.4 - - 990 99.0
Slovak Rep. 15,157 73.7 - 92.1 991 99.5
Slovenia 22,014 76.8 99.9 96.4 995 99.8
Turkey 9,615 70.9 95.6 90.2 967 83.0
Ukraine 5,050 68.1 99.8 88.0 977 99.9
Latin America and
the Caribbean
Antigua and Barbuda 15,372 75.2 - - 987 99.9
Argentina 10,353 74.5 98.9 99.3 983 98.8
Belize 6,101 71.9 - 98.0 981 89.3
Bolivia 3,691 64.2 97.3 96.4 930 66.9
Brazil 8,302 71.3 95.5 93.5 976 96.6
Chile 11,578 77.8 99.0 94.1 990 99.9
Colombia 5,737 71.9 98.0 91.5 977 91.4
Costa Rica 8,747 78.3 97.6 - 987 98.0
Dominica 6,526 76.5 - 93.2 984 100.0
Dominican Rep. 5,360 71.3 94.2 85.9 967 97.0
Ecuador 6,271 74.3 96.4 99.4 973 74.7

(Continued)
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Economy GDP per  Life Adult Net primary  Under-5  Births
capita at expectancy literacy  enrollment — survival  attended
2005 PPP  at birth rate (%) rate (%) rate (per by skilled
(%) (years) 1,000 personnel
births) (%)
El Salvador 5,131 70.9 88.5 94.1 971 92.4
Grenada 6,743 72.7 - 90.9 978 100.0
Guatemala 4,069 69.1 82.2 90.5 954 414
Guyana 2,607 64.6 - - 935 89.8
Haiti 1,113 58.9 - - 909 25.0
Honduras 3,168 69.1 88.9 92.5 968 63.2
Jamaica 6,012 70.9 - 90.9 969 97.0
Mexico 11,240 74.3 97.4 99.6 963 89.2
Nicaragua 2,238 71.3 86.2 89.6 961 66.9
Panama 8,882 74.9 96.1 99.0 976 91.9
Paraguay 3,798 71.1 95.9 94.5 976 77.1
Peru 6,200 70.3 96.9 99.6 969 73.2
St. Kitts and Nevis 12,592 71.1 - 97.0 979 99.8
St. Lucia 8,599 73.5 - 98.5 985 99.7
St. Vincent and the 6,232 70.9 - 93.3 979 100.0
Grenadines
Suriname 6,226 69.5 94.9 94.3 960 84.5
Trinidad and Tobago 16,949 69.3 99.5 91.3 964 96.8
Uruguay 8,905 75.1 - 97.3 986 99.4
Venezuela 9,646 73.8 97.2 92.3 978 94.5
Middle East and
North Africa
Algeria 6,736 71.2 90.1 97.0 960 94.4
Bahrain 30,186 75.2 97.0 98.9 989 99.0
Djibouti 1,824 53.8 - 31.0 863 76.8
Egypt 4,497 70.1 84.9 96.8 959 68.2
Iran 8,861 69.8 97.4 86.5 962 89.6
Israel 22,494 79.5 - 97.9 994 -
Jordan 4,095 71.5 99.1 96.4 973 99.5
Kuwait 38,632 77.3 99.7 88.5 989 100.0
Lebanon 9,107 71.3 - 86.5 970 95.5
Libya 12,397 73.3 98.0 - 980 -
Malta 20,280 78.6 - 94.8 994 100.0
Morocco 3,423 69.8 70.5 84.0 956 62.6
Oman 18,631 74.7 97.3 81.1 987 96.4
Qatar 64,681 74.7 95.9 97.3 979 100.0
Saudi Arabia 20,371 72.0 95.9 86.5 973 94.5
Syria 3,940 73.3 93.8 96.9 984 84.2
Tunisia 6,157 73.1 94.3 97.1 974 89.9
United Arab Emirates 43,316 78.7 97.0 85.9 991 100.0
Yemen 2,139 60.9 75.2 67.8 896 26.8
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Table A.8.1 Cont’d

Economy GDP per  Life Adult Net primary  Under-5  Births
capita at expectancy literacy  enrollment  survival  attended
2005 PPP  at birth rate (%)  rate (%) rate (per by skilled
%) (years) 1,000 personnel
births) (%)
Sub-Saharan Africa
Angola 3,442 41.6 72.2 - 740 459
Benin 1,212 55.2 453 73.8 847 73.1
Botswana 11,299 48.6 94.0 86.1 885 94.2
Burkina Faso 985 51.1 32.1 38.6 800 45.7
Burundi 329 47.8 73.3 52.1 819 29.4
Cameroon 1,929 50.3 - - 850 61.6
Cape Verde 2,530 70.2 96.3 94.8 963 -
Central African Rep. 678 44.0 58.5 - 821 48.8
Chad 1,199 50.6 37.6 56.7 793 15.4
Comoros 1,111 62.2 - 55.5 926 61.8
Congo, Dem. Rep. 259 45.2 70.4 - 795 67.4
Congo, Rep. 3,190 53.7 97.4 54.4 877 86.2
Cote d’Ivoire 1,647 47.5 60.7 56.2 869 62.5
Equatorial Guinea 22,248 50.0 94.9 91.6 796 64.6
Eritrea 535 55.9 - 44 .4 917 28.3
Ethiopia 596 51.3 49.9 48.4 867 5.7
Gabon 13,816 57.1 96.2 89.5 909 85.5
Gambia, The 1,070 58.3 - 70.2 879 55.8
Ghana 1,116 59.0 70.7 60.7 883 48.4
Guinea 1,058 54.2 46.6 60.4 830 46.8
Guinea-Bissau 479 45.7 - 454 793 36.8
Kenya 1,328 52.4 80.3 71.3 881 41.6
Lesotho 1,289 449 - 77.4 876 57.6
Liberia 364 443 67.4 66.2 765 50.9
Madagascar 835 57.8 70.2 76.4 876 48.8
Malawi 661 46.4 - 94.0 866 56.5
Mali 968 524 - 55.2 780 40.6
Mauritania 1,668 62.7 61.3 71.5 875 56.9
Mauritius 9,532 72.3 94.5 94.1 984 99.0
Mozambique 629 43.5 - 64.3 846 47.7
Namibia 4,353 52.6 92.3 77.1 936 75.5
Niger 582 55.0 36.6 35.9 740 16.7
Nigeria 1,625 46.8 84.2 63.3 803 36.3
Rwanda 732 43.6 77.6 72.1 831 35.0
Sao Tome and 1,359 64.6 95.4 99.1 904 78.6
Principe
Senegal 1,482 62.0 49.1 62.2 878 56.5
Seychelles 14,916 72.2 99.1 95.6 986 -
Sierra Leone 536 41.4 47.9 - 727 42.5
South Africa 8,156 47.2 - 95.0 933 92.0
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Table A.8.1 Cont’d

Economy GDP per  Life Adult Net primary ~ Under-5  Births
capita at expectancy literacy  enrollment  survival  attended
2005 PPP  at birth rate (%)  rate (%) rate (per by skilled
%) (years) 1,000 personnel
births) (%)

Sudan 1,622 57.0 77.2 44.0 908 68.1
Swaziland 4,448 42.8 88.4 75.9 845 72.0
Tanzania 993 50.5 78.4 78.3 873 43.4
Togo 767 57.9 74.4 80.0 886 57.3
Uganda 816 48.7 76.6 - 862 40.6
Zambia 1,138 40.4 - 76.7 818 43.4
Industrialized
countries

Australia 30,773 80.2 - 95.8 994 99.7
Austria 33,729 78.9 - 96.9 995 -
Belgium 31,328 78.6 - 98.9 995 -
Canada 34,114 79.8 - 99.5 994 99.2
Denmark 33,032 77.4 - 98.8 995 -
Finland 29,696 78.4 - 99.5 996 99.9
France 30,167 79.6 - 99.6 995 -
Germany 30,396 78.5 - - 995 100.0
Greece 27,716 78.7 98.9 98.6 995 -
Iceland 33,087 80.1 - 98.9 997 -
Ireland 36,276 78.0 - 94.3 994 100.0
Italy 27,966 80.1 99.8 99.6 995 99.0
Japan 29,665 81.7 - 99.9 996 99.8
Luxembourg 67,689 78.4 - 97.8 995 99.9
Netherlands 34,342 78.7 - 98.9 994 100.0
New Zealand 23,928 79.2 - 99.1 993 96.6
Norway 46,361 79.4 - 99.3 996 -
Portugal 20,044 77.4 99.6 99.2 994 99.8
Spain 26,595 79.7 - 99.8 995 -
Sweden 31,025 80.2 - 99.1 996 -
Switzerland 35,095 80.6 - 97.0 995 100.0
United Kingdom 30,518 78.4 - 99.9 994 -
United States 40,665 77.3 - 94.4 992 -

? — Indicates data not available. GDP = gross domestic product; PPP = purchasing power parity.
Source: Author’s calculations based on World Development Indicators 2008.
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Table A.8.2 Relative achievement in standards of living, 2000—07

Economy GDP per  Life Adult Net primary ~ Under-5  Births
capita at expectancy  literacy  enrollment survival  attended
2005 PPP  at birth rate rate rate by skilled
personnel
East Asia and the Pacific
Brunei Darussalam 566 149.5 154.4 131.9 140 197.5
Cambodia 15 51.4 61.5 91.7 71 20.4
China, People’s 43 109.0 153.5 -2 105 150.4
Rep. of
Fiji 49 91.9 - 141.0 119 197.5
Hong Kong, China 395 212.3 - 132.8 197.5
Indonesia 36 87.1 149.2 148.0 96 48.0
Kiribati 16 67.5 - 174.9 80 94.3
Korea, Rep. of 239 155.4 - 134.2 156 197.5
Lao People’s Dem. 20 68.1 52.7 60.7 73 9.3
Rep.
Macau, China 392 188.1 157.9 82.1 197.5
Malaysia 132 122.9 123.1 130.7 130 154.9
Micronesia, 34 90.7 — 97.4 93 89.9
Federated States of
Mongolia 29 82.9 129.5 91.7 89 175.8
Myanmar 9 61.7 99.6 143.9 66 41.8
Papua New Guinea 22 49.8 37.7 52.5 76 23.0
Philippines 34 105.2 103.4 102.2 99 38.1
Samoa 41 104.9 157.9 134.6 103 197.5
Singapore 484 175.2 157.9 - 167 197.5
Solomon Islands 17 68.5 - 38.0 75 -
Thailand 78 98.0 134.2 82.8 137 174.8
Timor-Leste 9 46.1 - 43.4 77 10.1
Tonga 40 116.7 - 127.9 110 145.7
Vanuatu 38 96.0 - 114.9 95 90.9
Viet Nam 23 102.2 - 95.1 113 75.4
South Asia
Bangladesh 12 68.0 34.7 85.6 75 6.6
Bhutan 41 73.2 - 40.2 74 24.5
India 24 72.9 49.6 81.6 74 253
Maldives 48 84.1 137.2 161.0 96 63.3
Nepal 11 66.0 41.4 56.4 79 6.8
Pakistan 25 75.8 36.1 36.6 68 12.7
Sri Lanka 40 129.3 107.1 152.3 123 138.1
Central Asia
Armenia 43 109.2 157.9 75.6 105 154.9
Azerbaijan 48 114.5 - 68.8 71 101.4
Georgia 38 104.7 - 66.2 100 135.0
Kazakhstan 92 81.8 - 145.8 100 197.5
Kyrgyz Rep. 20 92.6 - 105.1 92 182.6
Tajikistan 16 82.3 157.9 131.9 76 63.5
Uzbekistan 22 88.8 - - 88 162.7
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Table A.8.2 Cont’d

Economy GDP per  Life Adult Net primary ~ Under-5  Births
capita at expectancy literacy  enrollment survival  attended
2005 PPP  at birth rate rate rate by skilled
personnel
Eastern Europe
Albania 60 140.7 157.9 99.9 116 196.1
Belarus 90 93.6 - 94.0 125 197.5
Bosnia and 69 128.3 157.9 - 123 197.5
Herzegovina
Bulgaria 102 114.5 138.0 128.4 123 197.5
Croatia 147 132.9 157.9 99.3 147 197.5
Cyprus 285 172.9 157.9 160.2 156 197.5
Czech Rep. 226 139.4 - 98.4 159 197.5
Estonia 177 110.8 157.9 150.1 141 197.5
Hungary 188 116.0 - 126.4 144 197.5
Latvia 141 105.9 157.9 96.9 134 197.5
Lithuania 150 111.4 157.9 114.1 138 197.5
Macedonia 85 124.2 150.0 141.0 122 167.8
Moldova 23 91.5 157.9 88.5 114 197.5
Montenegro 91 129.9 - - 133 189.7
Poland 154 131.1 - 141.5 143 197.5
Romania 103 110.1 130.3 108.5 116 180.1
Russia 129 79.4 157.9 85.1 117 197.5
Serbia 95 116.4 - - 136 197.5
Slovak Rep. 179 125.4 - 96.4 140 197.5
Slovenia 260 150.9 157.9 126.0 159 197.5
Turkey 114 107.2 107.1 88.3 101 76.0
Ukraine 60 92.1 157.9 80.6 111 197.5
Latin American and
the Caribbean
Antigua and Barbuda 182 136.2 - - 129 197.5
Argentina 122 130.9 155.3 174.9 120 190.9
Belize 72 112.9 - 148.3 118 95.9
Bolivia 44 74.9 124.1 126.2 79 47.4
Brazil 98 109.4 106.4 103.7 111 144.8
Chile 137 160.4 157.6 107.7 137 197.5
Colombia 68 113.1 133.7 93.6 112 105.2
Costa Rica 103 165.9 128.1 - 129 167.8
Dominica 77 147.4 - 101.9 123 197.5
Dominican Rep. 63 109.5 97.8 74.5 101 149.9
Ecuador 74 129.3 114.4 174.9 107 59.0
El Salvador 61 107.0 74.1 107.5 105 110.5
Grenada 80 118.4 - 91.0 112 197.5
Guatemala 48 97.1 59.2 89.5 91 22.9
Guyana 31 76.2 - - 81 97.9
Haiti 13 55.7 - - 71 12.3
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Table A.8.2 Cont’d

Economy GDP per  Life Adult Net primary ~ Under-5  Births
capita at expectancy  literacy  enrollment survival  attended
2005 PPP  at birth rate rate rate by skilled
personnel
Honduras 37 97.0 75.5 98.6 102 42.8
Jamaica 71 107.2 - 91.0 102 150.4
Mexico 133 129.6 124.5 174.9 98 95.3
Nicaragua 26 109.4 68.0 86.0 96 47.4
Panama 105 134.3 111.1 173.7 110 107.8
Paraguay 45 108.0 109.6 110.2 110 63.2
Peru 73 103.5 119.6 174.9 102 56.5
St. Kitts and Nevis 149 108.0 - 132.6 114 197.5
St. Lucia 102 123.4 — 159.7 124 197.5
St. Vincent and the 74 106.9 - 102.7 114 197.5
Grenadines
Suriname 74 99.2 101.9 108.8 96 80.0
Trinidad and Tobago 200 97.9 157.9 92.6 98 147.6
Uruguay 105 136.0 - 137.6 127 197.5
Venezuela 114 125.9 122.6 97.5 113 124.4
Middle East and
North Africa
Algeria 80 108.8 79.5 133.1 95 123.4
Bahrain 356 136.3 120.5 169.5 133 197.5
Djibouti 22 40.5 - 14.1 59 62.6
Egypt 53 102.3 64.9 130.2 94 49.1
Iran 105 101.0 125.6 76.1 97 97.1
Israel 266 181.2 - 147.2 152 -
Jordan 48 110.8 157.9 126.4 107 197.5
Kuwait 456 155.7 157.9 82.1 132 197.5
Lebanon 108 109.2 - 75.9 103 133.0
Libya 146 122.3 134.9 - 116 -
Malta 239 170.0 - 111.9 149 197.5
Morocco 40 101.0 41.8 69.5 93 42.2
Oman 220 132.3 123.6 63.2 129 142.0
Qatar 764 132.5 109.7 137.4 114 197.5
Saudi Arabia 241 113.9 109.4 75.9 107 124.4
Syria 47 121.9 95.5 132.1 122 79.2
Tunisia 73 121.0 98.5 134.6 108 98.3
United Arab Emirates 511 170.4 119.9 74.4 139 197.5
Yemen 25 62.4 47.8 43.0 67 13.4
Sub-Saharan Africa
Angola 41 12.1 43.9 - 40 26.4
Benin 14 443 20.7 50.8 56 56.3
Botswana 133 27.2 96.3 74.9 64 122.1
Burkina Faso 12 33.3 13.3 18.5 48 26.2
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Table A.8.2 Cont’d

Economy GDP per  Life Adult Net primary ~ Under-5  Births
capita at expectancy  literacy  enrollment survival  attended
2005 PPP  at birth rate rate rate by skilled
personnel

Burundi 4 25.5 453 27.9 51 14.9
Cameroon 23 313 - - 56 41.0
Cape Verde 30 103.0 112.6 112.0 98 —

Central African Rep. 8 17.1 30.2 - 51 28.7
Chad 14 322 16.2 31.7 47 7.1
Comoros 13 66.9 - 30.7 77 41.3
Congo, Dem. Rep. 3 19.6 41.8 - 47 48.0
Congo, Rep. 38 40.3 125