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Abstract

Kuznets's inverted U-curve hypothesis regarding the relationship

between economic development and income inequality has not been

rigorously tested due to the unavailability and quality of data, problems

with sample composition, and concept formulation. Likewise, the

relationships between institutional factors and income inequality have been

largely untested. This study has made an attempt to address these concerns

by employing a more sophisticated approach and updated and more

consistent data for a relatively long time span.

In terms of methodological issues in testing the hypotheses, this study

differs from previous studies mainly in the following ways: first, economic

development is studied as a multiple-dimension concept and then measured

by both real gross domestic product per capita and physical quality of life

index; second, measurement errors of indicators for income inequality and

economic development, resulting primarily from income concept variations

among countries, are incorporated into the LISREL measurement model;

third, a blend of time-series and cross-country approaches is employed.

The research results strongly support the inverted U-curve hypothesis.

This finding suggests that as economic development takes place, income

inequality increases first and then decreases after it reaches a turning point.

The assessment of the relationship does not explain what brings about this

change.

Since it is neither intuitively nor deductively obvious why economic

development alone should promote income equality, the second part of this

study introduces political, demographic and sociological factors for a fuller

explanation of the relationships between economic development and income
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inequality. The study shows that population growth, economic growth, and

primary education increase income inequality while health and secondary

education tend to decrease it. However, it fails to find support for the

hypotheses that freedom, political rights, and civil liberties are negatively

associated with income inequality.

It is concluded from all evidence that economic development is a

necessary but not a sufficient condition for reduction of income inequality.

Economic and non-economic measures have to complement each other to

translate economic development into more equitable income distribution.
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Chapter 1. Introduction

1.1 Research Scope

Since Kuznets's seminal article in 1955, the relationship between

economic development and income inequality has been controversial in the

social science literature. The focal points of the debate are whether the

pattern of income distribution in a country follows the inverted U-curve

hypothesis1 Kuznets offered and what are the determinants of income

inequality. Kuznets formulated the hypothesis on the basis of historical

data for developed countries. However, since the expected pattern of

income distribution at different stages of economic development is

obviously of major importance, and since time-series data on income

distribution for even moderate periods are not available for most

developing countries, practically all researchers have tested the hypothesis

on the basis of cross-national data. With this approach, some scholars such

as Ahluwalia (l976a) claim that the hypothesis has gained the status of a

"stylized fact." Others, Papanek and Kyn(l986), for example, give the

hypothesis limited support. On the other hand, scholars like Saith doubt

the applicability of this methodology and argue that only long-term

historical studies can shed light on this hypothesis.Z

Besides the research strategy, the debate involves more specifically

data quality, sample composition and concept formulation. Questions

1 Kuznets (1955). The inverted V-curve hypothesis: income inequality increases during
the early stages of economic development and then declines as the country becomes more
affluent.
2 Saith (1983).
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include definitions of economic development and income inequality, how

we are to measure them, what type of data should be used, and if cross

national approach is employed, how to choose country samples and why.

Based on the results of previous studies, it appears that the inverted V

curve hypothesis has not been rigorously tested.

Moreover, it is widely recognized that gross national product (GNP),

which was the agreed-upon goal of economic development in the last two

decades, is incomplete and should be supplemented if not supplanted by

other, more microeconomic indicators to measure a country's economic

development. What happens to the hypothesis if the change is taken into

account?

Similarly, there is no consensus on the determinants of income

distribution among development economists. Whether short-run economic

growth has impact on income inequality is one topic of debates. Many

economists also explore the role of education, population growth, and

government intervention in shaping income distribution. However, their

conclusions are subject to change due to the factors leading to the inverted

If-curve hypothesis.

ill reality, the 1980s economic expansion left the world's poor

behind. Even worse, the gap between the rich and the poor nations is

getting bigger, as with individuals or groups in a country. Why has the

rising tide not touched the poverty stricken? What accounts for the

variation of intra- and inter- country income inequality? To answer these

questions, we need to examine carefully the inverted U-curve hypothesis

and the effects of various factors on income inequality.

2
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1.2 Research Objectives

This study attempts to address questions -- who benefits from

economic development and why -- in a new framework that aims at

removing deficiencies in the previous studies. Among the supplementary

questions to be examined are: What is known about income distribution

and poverty in the world? What are the correlates of the observed pattern?

What indicators should be used to measure economic development and

income inequality? What accounts for the differences among countries?

The basic objective of this study is to reexamine the two intellectual

currents in the analysis of income distribution by employing a more

sophisticated approach and updated and more consistent time-series/cross

country data with a relatively long time span. It includes the following

specific objectives:

1. To identify the pattern of income distribution resulting from

economic development

2. To identify variables which have the most impact on income

distribution and determine how they influence income distribution

3. To evaluate and recommend appropriate policies regarding income

distribution and economic development based on the model results.

3
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1.3 Organization

This study is organized as follows:

Chapter 2 extensively reviews two schools of thought, intersectoral

shift theory and institutional theory, regarding the relationship between

economic development and income inequality, on which this study is

primarily based. Chapter 3 deals withmethodological issues: whether

time-series data or cross-sectional datashould be involved, how and why

income inequality and economic development are treated as latent concepts

are discussed within the chapter and hence a new approach -- linear

structural equation model (LISREL) --- is proposed to accommodate the

conceptual change and test three related hypotheses formally stated in the

chapter. How to go about testing the hypotheses is the main content of

Chapter 4. It discusses why variables are chosen to present health,

nutrition, education and political structures and how these variables as well

as income inequality and economic development are constructed to test the

hypotheses. Since this study is done from the global perspective and hence

needs extra-data information and mostvariables are composite, Chapter 4

is also arranged to show the source of raw data, any manipulation of data

and the validity of data. The next two chapters investigate the hypotheses

proposed in Chapter 3, the first hypothesis in Chapter 5, the second and

third in Chapter 6. In each of the two chapters, the general hypothesis and

more specific hypotheses are proposed. Following that is modeling

designed to test these specific hypotheses. Then results of the model are

estimated and discussed and, finally, a summary for each chapter is

provided. The last chapter discusses the results and policy implications.

4
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Chapter 2. Literature Review

2.1 Introduction

Since Kuznets's seminal article in 1955, the relationship between

economic development and income inequality has been controversial in

economic development field. The focal points of the debates are whether

the pattern of income distribution in a country follows the inverted U

curve hypothesis- that Kuznets offered (i.e., whether it is a strict law 4),

and what are the determinants of income distribution. In the considerable

recent literature on the relationship between economic development and

income inequality, two main strands of thought could be distinguished:

intersectoral shift and "institutionalist" theories.f In this chapter these two

theories, the theoretical bases of this study, are reviewed. Before they are

examined, it should be mentioned that these two theories (intersectoral

and "institutionalist") are not mutually exclusive. Even Kuznets (1955)

argues that, particularly in the later phases of economic development,

socioeconomic factors play a major role in the determination of income

inequality.

3 Kuznets (1955). The inverted If-curve hypothesis: income inequality increases during
the early stages ofeconomic development and then declines as the country becomes more
affluent. Later rather sooner, economic growth would 'trickle down' from the higher to the
lower socioeconomic groups.
4 Robinson (1976). Robinson claimed that "the empirical observation [for the U
hypothesis] has been seen in modem developing countries -- at least the increasing
inequality phase and has acquired the force of economic law."
5 Tsakloglou (1988).
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2.2 Review of Intersectoral Shift Theory

Intersectoral shift theory has its origins in the writings of Kuznets

(1955). Tsakloglou (1988) summarized it as follows:
"...... there are two sectors in a national economy during the process of

economic development; one 'traditional' and one 'modern', the latter having a high

mean income but a more unequal income distribution. Within this dual economic

framework and using a decomposable index of inequality, we can express the overall

income inequality of the economy as the sum of 'within' and 'between' sectors

inequality. The process of economic development is closely associated with a

transfer of population from the 'traditional' to the 'modern' sector. At the beginning

of this process the majority of the population is living in the sector with the more

equal income distribution ('traditional'). The 'within' sectors inequality is low and

the 'between' sectors inequality is close to zero; hence the overall inequality is low.

During the process of economic development 'within' sectors inequality is always

increasing, whereas 'between' sectors inequality is also first increasing and then

decreasing. Under reasonable assumptions, the overall inequality is also first

increasing, and then decreasing and at the end of process it is higher than at the

beginning."

The issue concerning the effects of economic development on the

distribution of income in a country has always been debated. Looking at

income inequality data in three industrial countries--UK, USA and

Germany, Kuznets found that income inequality was low during the

agrarian period, increased during early stage of economic development,

levelled off during the middle years and then decreased during the

advanced stage of economic development. He was desirous to make clear

that his conclusion was very tentative, since the data he used were deficient

in several respects.f Moreover, he was uncertain as to whether the same

patterns in income inequality would eventually take place in developing

6 Kuznets (1955).
6
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countries, since their political/historical heritage differed from that of

developed countries in their agrarian stage. Thus it is "far from safe to

extrapolate economic or demographic aspects from the earlier records for

the developed countries to current and prospective levels for the

underdeveloped."7 ill brief, Kuznets was recording the experience of three

industrial countries and was calling for more research to test his hypothesis

in other countries.

Kravis's work in 1960 was the first major cross-section attempt to test

the inverted Ll-curve thesis. Examining data from eleven countries, Kravis

found that income inequalities were greater in low income than in high

income countries, particularly because of concentration of income among

the top income groups in developing countries.S His sample, however, was

small so that only tentative conclusions could be reached, even in relation

to the situation in 1960. Several other studies using the same methodology

were conducted in the 1960s 9 and arrived at a similar conclusion, that is,

economic development and income inequality were inversely related and

hence this confirmed Kuznets's inverted If-curve hypothesis.

ill 1971, Adelman and Morris also conducted cross-sectional study.

Basically, they rejected the inverted U-curve hypothesis. Using data from

seventy-four less developed countries during the period 1957-1962, they

found that "economic structure, not level of income or rate of economic

growth, is the basic determinant of patterns of income distribution."10 The

reason was structural. To put it another way, it is not so much economic

7 Kuznets (1954).
8 Kravis (1960).
9 Bigsten (1983).
10 Adelman and Morris (1973).

7
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development as economic development based on laissez-faire capitalism that

accentuates income inequality in a country. It follows that more economic

development of the same kind would not, as the Kuznets hypothesis

declared, bring about reductions in inequality in third world countries. In

their words, "Piecemeal policies are unlikely to benefit the poor

significantly unless accompanied by fundamental institutional reforms."II

Not unexpectedly, Adelman and Morris's work was subject to a

number of criticism. Their conclusion had challenged the belief in the

international economic development field that since economic development

itself would sooner GT later solve the problems of extreme income

inequality and poverty, no radical changes in land distribution or the terms

on which aid was given were necessary. Ahluwalia's study in 1974 on

behalf of the World Bank was the most important response to Adelman and

Morris's sobering conclusion. Using data from sixty-six countries, he

found no support for the Adelman and Morris thesis but instead claimed to

have corroborated the inverted U-curve hypothesis. Indeed, he found that

improvements in education and reduction in population growth rates were

sufficient to reduce income inequalities in third world countries.R

A more recent study by an International Labor Office team in 1984

has also given support, although qualified, to the Kuznets thesis. Using

income data from thirty nine less developed countries (LDCs) and eight

developed countries(DCs), they confirmed the Kuznets hypothesis on long

run changes in income inequality, but the sharp variations in the Gini

11 Adelman and Morris (1973).
12 Ahluwalia (1974).
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coefficient within each income group show the limitations of that

hypothesis for interpretations of changes in individual countries."13

It is perceived that, regarding the relationship between economic

development and income inequality, the existing empirical studies reach

rather different conclusions. Besides, many researchers have disputed the

determinants of income inequality. As George (1988) declared, "it is

impossible to attribute them [variations in income concentration] solely to

the level of growth." What determines the pattern and degree of income

inequality in a country, say these critics, is not only the level of economic

development but also' 'something else," as suggested by the second,

"institutionalist," viewpoint.

2.3 Review of "Institutionalist" Theory

The institutionalist viewpoint argues that a country's income inequality

is determined by such factors as the nature of the political system, the

country's role in the international trade, the strength of the labor force

movement, the level of education, the degree of government intervention in

economic life, and so on.

The list of empirical studies that belong to the second thought is also

very long; all support the view that noneconomic factors are important in

shaping income inequality patterns. Several of the most influential

examples are cited here.

13 Lecaillon et at. (1984).

9



2.3.1 Political Factors and Government Policies

Case studies show that the political factors and government policies are

of importance in the reduction of income inequality. Several show that the

land reforms in Taiwan and South Korea have led to reductions of rural

income inequality simply because, on one hand, they reduced the size of

large estates and on the other, they "established small owner-occupied

farms as the dominant mode of production." 14 In Britain, income

inequality increased in the 1980s due to Thatcher government's the fiscal

policies. Then it seems that economic development by itself does not

necessarily lead to the reduction of income inequalities. East European

countries' experiences bring out the significance of political factors in

shaping patterns of income inequality. The evidence shows that income

inequality is lower in the countries than in capitalist countries, even after

taking into account in kind income. Among those examples are Yugoslavia

and Hungary.

While noticing a general relationship between economic development,

measured by income levels, and income inequality, Lacaillon et ale find that

other factors intervene to make this relationship complicated. They show

that economic, cultural, historical, and political factors interact to shape

distinctive income inequality patterns. 15

Lenski (1966), from another general view, emphasizes the effect of

political systems on income inequality. He claims that while a country's

technological base affects economic inequalities through its effects on the

political system and the balance of power within a society, the economic

14 Reynolds (1986).
15 Lecai1lon et al. (1984).
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system has no direct effect on income inequality.Jf Historically, property

inequality was greatest in advanced agrarian countries and "the appearance

of mature industrial societies marked the first significant reversal in the

age-old evolutionary trend toward ever increasing inequality."17 But

neither the technology nor the wealth of the counties reduces inequality. In

developed countries, a high proportion of the adults vote and may organize

politically to promote their interests or beliefs, even "when these are in

opposition to the interests or beliefs of those in power."18 When developed

countries foster the middle and working classes politically and

educationally, the many can combine against the few so that the few give up

some authority to gain absolute economy.

2.3.2 Economic, Demographic and Educational Factors

Like political factors and government policies, economic,

demographic and educational factors have attracted the attention from

many development economists recently. Since there are numerous studies

regarding the relationship between income inequality and these factors,

only a brief review on each category is needed here.

Education

Education may affect income inequality (Adelman and Morris, 1973;

Ahluwalia, 1976; Chenery and Syrquin, 1975; Lenski, 1966). For

example, in the second part of his work Ahluwalia (1976b) brings some

explanatory variables (such as literacy level, the rate of population growth,

16 Lenski (1966).
17 Lenski (1966).
18 Lenski (1966,).

11



the percentage of economically active population in agriculture, etc.) into

his model apart from the level of economic development, measured by the

GNP per capita in constant 1970 US dollars, and concludes that "there are

intersectoral shifts in the structure of production, expansion in the

educational attainment and skill level of the labor force, and reduction in

the rate of growth of population."19

It is argued that education prepares students for the role of citizen and

provides job skills ( Meyer, 1977). It also segregates individuals to social

ranks, the elite or nonelite, and students tend to adopt the social qualities

appropriate to the positions to which their schools assign them ( Meyer,

1977). Providing education to a select few and leaving the reminder

unschooled divides a society into those who can function successfully in

modern society and those who are left in a traditional mode ( Bhagwati,

1973). Early education expansion thus increases income inequality

( Milner, 1987), but further expansion of the education system dilutes the

value of education. Hence the educational level of the population should

have an inverted U-curve relationship with income inequality; nations with

very high or very low education levels should have low income inequality,

while nations at intermediate levels would have the greatest.

Chiswick, among others, has conceptualized the contribution of

education to economic development and possibly income inequality in

terms of human capital. His basic finding is that the distribution of income

is often related to the investment a society makes in human capital,

education being one of the most important of these. From a policy

19 Ahluwalia (1976 b).

12
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perspective, one might add that this aspect of human capital is largely

within governmental contro1.20

In addition to the findings of Chiswick, Chenery and associates (1975)

have also shown that education has a positive influence on the distribution

of income. They used primary and secondary school enrollment rates to

estimate the impact of educational policy on income inequality. Their

finding was that while both do not at the same time produce significant

results, the inclusion of either one in the income equality equation is

sufficient for the production of a significant coefficient. Interestingly, they

also found that the primary school enrollment is "more significant in

explaining 83 [the income share of the bottom 40 percent of the

population], while the secondary school enrollment rate is more significant

in explaining 82 [the share of income held by the middle 40 percent of the

population]."

Ward (1978) extended the previous work to use the number of

universities or colleges of a polity as a proxy for education although he

realized, "it is recognizably biased toward educational policies which on the

whole are more readily available to the upper income strata (of both

individuals and nations) than to the lower." He concluded that other things

being equal, education will have a positive effect on distribution of wealth,

which refers to not only income or economic product but various other

socially valued products as well. In other words, the higher the mean level

of education, the more equal the distribution of wealth.

20 Chiswick (1971).

13
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Population growth

Morley (1981) conducted the effect of population growth on inequality

in a time-series framework, focusing on income changes pertaining to the

basic-period poor instead of the traditional practice of simply considering

income-share data for different points of time.21 The important issue

concerning the impact of education on income inequality has been

investigated by, among others, Martin and Psacharopoulos (1976) who

mainly used data for the United States,22 by Liu and Wong (1981) who

used data for Singapore,23 and by Chiswick (1971), Psacharopoulos

(1977) and Winegarden (1979). Although the conclusions reached by

different researchers are not quite the same, broadly speaking, they

observed that (a) there is considerable evidence to confirm Kuznets's

postulate of a inverted U-curve relationship between income inequality and

income level; (b) the partial effect of short-run income growth is unclear,

although perhaps not negative; (c) population growth is positively related

to income inequality; and (d) despite being analytically unclear, at

empirical level education appears to be negatively associated with income

inequality, and moreover educational inequality is probably positively

income inequality.24

More recently Ram (1984), by using cross-sectional data, confirmed

(a) above, clarified (b) as "income growth by itself seems to be an

equalizer," rejected the positive effect of educational disparity on the

21 Morley (1981).
22 Martin and Psacharopoulos (1976).
23Liu and Wong (1981).
24 Chiswick (1971), Psacharopoulos (1977) and Winegarden (1979).
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income inequality, and claimed that the equalizing effect of higher mean

schooling seems marginally positive.25

Economic growth

Does the process of economic growth increase income inequality?

Many recent studies claim to have shown that it does (Adelman and Morris,

1973; Chenery et al., 1974; Kuznets, 1963; Paukert, 1973; and Roberti,

1974). In particular, these studies promote the proposition that the poorest

segments of an less developed country's (LDC's) society may be hurt by

economic growth.

However, Jackman (1975) attempts to incorporate this economic

growth rate argument into his model by use of a measure of inflation.

Empirically, he finds little support for the hypothesis that growth tends to

increase income inequality. Thus he concludes that while the data do not

support the hypothesis, the theoretical arguments are far more compelling

than his disconfirmation, and he puts the matter aside, presumably for

further research.

After reviewing the major studies of economic development and

income inequality, Loehr and Powelson (1981) concluded that, to the

contrary, "no powerful statements can be made on them. Their data give

no support to the belief that as countries grow economically, the poor

become poorer, either relatively or absclutely."26

The question whether economic growth reduces income inequality

naturally leads to debate as to which a society should target, economic

25 Ram (1984).
26Loehr and Powelson. (1981).
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growth or economic development? The pendulum swings between the

two. Immediately after World War IT, scholars and third world

governments were concerned with wider objectives than simple growth.

Nobel laureate W. Arthur Lewis set the tone for the late 1950s and 1960s

when he noted that "our subject matter is growth, and not distribution."27

However, a major shift came near the end of the United Nation's first

development decade (1960-1970), which had emphasized economic growth

in the poorer countries. Because the benefits of economic growth often did

not spread to the poorer half of the population, disillusionment was

widespread, even though economic growth exceeded the United Nation's

target. Despite the relatively rapid economic growth of the LDCs, the

poor could not escape the poverty trap and income distribution became

worse. This situation prompted policy makers to reconsider their goals.

From the above it can be seen that almost four decades after Kuznets's

work (1955) and more than one decade after Ahluwalia's articles (l976b),

the relationship between economic development and income inequality

remains controversial. The debate between supporters of the economic U

curve and of the structural-political explanation of income inequality has

significant policy implications. The first is that government redistribution

measures are not necessary since economic development will eventually

take care of distribution issues. The second states that explicit government

policies are necessary for the reduction of inequality.

Therefore it is worth reexamining these two basic hypotheses in a new

framework. In the next chapter the hypotheses and their related research

methodology will be represented.

27 Lewis (1955).
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Chapter 3. Research Methodology

3.1 Introduction

This chapter focuses on the framework for this study. In section 3.2,

the problems and hypotheses of the study are formally stated; Section 3.3

discusses the important methodological issues that are largely unsolved; ill

section 3.3 new approaches are proposed as alternative solutions to the

problems.

3.2 Problems and Hypotheses

It is perceived from the literature review that the relationship between

economic development and income inequalityhas not been examined

reliably, leaving room for further research.28

The general problem of this study is to clarify relationships among

income distribution, economic development, economic growth, political

structure, education, health, nutrition and population growth. Specifically,

it is to decide between these two propositions: 1. Economic development

causes income distribution to vary throughout the process of economic

development and the pattern of change is inversely U-shaped, and 2.

Economic growth, population growth, education, health conditions and

28 Kuznets (1955). Since the data he used were inadequate in several respects, he felt his
thesis "is perhaps 5 per cent empirical information and 95 per cent speculation, some of it
possibly tainted by wishful thinking".
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political structure also cause income distribution to change in different

ways.

This study simultaneously examines the two intellectual currents in the

analysis of income distribution which may be broadly defined according to

their association with one of the following hypotheses in a new framework:

1. The inverted V -curve hypothesis that income inequality increases

during the early stages of economic development before decreasing as

development is achieved.

2. Institutional structures consisting of education and health are

negatively associated with income inequality.

3. Political structures consisting of freedom, political rights and civil

liberties are negatively related to income inequality.

The existence of the two schools of thought does not imply a rigid

ideological separation. Many authors who support the inverted V -curve

hypothesis accord institutional structures and government policies a role in

determining income inequality. Similarly, the institutionalists find some

validity in the inverted Ll-curve hypothesis in specific cases.

3.3 Methodological Issues

In the previous chapter, we reviewed the debate and discussed the

policy implications. One characteristic is that there are a number of

contradictory findings among the studies. Although different

methodologies may explain them, they exist even within the same

methodology. For example, Muller (1984) used an improved version of

Bomschier's (1981) data to reexamine Bornschier's findings that
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investment dependence reduces inequality in the developed countries and

increases it in less developed countries. He found the effect of investment

dependence on inequality to be due largely to the inclusion of Communist

Yugoslavia (with little income inequality) and Finland (based on inaccurate

data).29

Weede and Tiefenbach (1981) used Ahluwalia, Paukert, and

Bornschier's data sets and produced contradictory findings concerning the

power of world economy predictors.30 For instance, they found Galtung's

(1971) trade structure variable to be a significant predictor of inequality

only in Bornschier's data. Further, they found investment dependence to

be significant in Ahluwalia and Bomschier's data but not in Paukert's.

Finally Jackman (1980) found the effect of socialist party strength on

inequality was largely the result of one influential case--South Africa.31

Why these divergent results? Hoover (1989) offered two interrelated

explanations: data quality and sample composition.32 Besides, both Braun

(1988) and Ram (1988) noticed that using different measures for income

inequality may lead to rather different conclusions.33

The explanations and suggestions of Hoover, Braun and Ram are,

needless to say, helpful to improve our exercise. However, they did no list

other more serious problems inherent in both intersectorial shift and

29Muller (1984) and Bornschier (1981)
30Weede and Tiefenbach (1981)
31 Jackman (1980)
32Hoover (1989)
33Braun (1988) and Ram (1988). By using five different indicators for income inequality,
Braun argued that "the Ll-hypothesis relationship may not be present when other
measurements of income inequality are employed, both because of their differing
sensitivities and because these alternative techniques are measuring substantively different
types of income inequality." (Braun, 1988).
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institutionalist studies. This paper attempts to solve the following

problems.

The Validity of the Cross-Section Approach

As reviewed above, most of the existing empirical studies have used

the cross-section approach. However, this has serious defects. Saith (1983)

argued that, notwithstanding contrary claims, the recent cross-country

econometric studies by Ahluwalia and others have little in common from a

methodological point of view with Kuznets' s earlier intertemporal national

studies and hence concluded that they are "arguably more of a hindrance

than an aid to our comprehension of the relationship between economic

growth and income distribution."34 Similarly, based on critically

reviewing the several cross-sectional studies, George (1988) claimed that

"cross-sectional studies cannot prove or disprove Kuznets's claim of an

historical trend towards reductions of income inequality as a country

proceeds from an agrarian, pre-industrial economy to an advanced

industrial stage of development. Only long-term historical studies can shed

light on this hypothesis."

The time-series approach theoretically is warranted for this study.

Unfortunately, reliable time series income inequality data covering all or

most of the process of economic development are so extremely scarce for

any country that most have only about three observations. Therefore we

are facing a dilemma for use of data. Although the inverted U-curve

hypothesis is supported by cross-country study, a number of cases do not

seem to confirm its postulates (for example, Taiwan and Sri Lanka). It

34 Saith (1983).
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becomes interesting, then, to reexamine carefully the validity of this

hypothesis using time-series/cross-section data.

Validity of Data: Measurement Errors

Almost every researcher in this topic to some extent notices either the

inaccuracy of cross-sectional data or the unavailability of time-series data.

The latter cannot be controlled for because three or less observations are

available for most countries. As for the former, inequality "as it applied to

the dispersion of incomes has been most unsatisfactorily defined and

measured."35 Not only income inequality but all other economic and

noneconomic variables as well are ordinal, "even the conventional

'quantitative' variables, such as investment rates and literacy rates."36

Moreover, even if we solve conceptualization and definition problems, does

a measurement used for a certain concept really measure what it is

supposed to be measuring or are there measurement errors, such as

accounting errors and conversion errors, etc.? Undoubtedly, serious

measurement errors exist in the cross-sectional studies on relationship

between income inequality and economic development because different

countries have different definitions for these concepts and hence use

different indicators to measure them. Only Nugent (1983), as far as we

know, formally discusses two alternative sources of measurement errors in

the studies. Needless to say, measurement errors critically invalidate the

existing conclusion of the studies for the relationship between income

inequality and economic development. Unfortunately, none of the existing

35Roberti (1974).
36Adelman and Morris (1973).
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empirical studies has ever incorporated measurement errors into the model

for an explanation for the inverted U-curve hypothesis.

Robustness or Stability of the Model

Contradictory fmdings result partially from different sample sizes.

Saith employed Ahluwalia's (1976b) data and found the results rather

sensitive to the sample size.37 In Papanek and Kyn's (1986) work, the

relationship between income inequality and the levels of economic growth

is only moderate, disappearing altogether once East European countries are

included in their cross-sectional study.38 What we are going to do is to

follow the tradition to recheck robustness of models by separating out data

of developed countries, non-market countries or both types of countries

from the total sample in the measurement framework.

Other Data Problems

These problems are to be discussed in detail in the next chapter.

3.4 Research Approach

In this section, the specific approach is introduced to test the

hypotheses in this study: the LISREL confirmatory factor analysis

( LISREL CFA ) approach. This deviates from the "classical", standard

regression (econometric) analysis adopted for almost all previous empirical

studies on this topic. Clearly, this calls for some discussion to justify this

new model.

37 Saith (1983).
38Papanek and Kyn (1986).
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3.4.1 Choice of Approach: The Rationale

In formulating a research design, it is useful to distinguish between

these two approaches. When one uses the standard regression approach, he

implicitly assumes that all the independent variables have been measured

without error. Such an assumption is obviously unrealistic for most social

data, as noted above. As George et ale pointed out, "In terms of the

outcome variable or sample observation, we have assumed that it is

measured without error. Few economic relations are free of random

shocks, and few economic variables are free of measurement error.

Therefore, the assumption of no measurement error may be at variance

with reality for the particular samples of economic data."39 LISREL CFA

is a new way of relaxing this unrealistic assumption. The philosophy

behind LISREL CFA is as follows: in the social and behavioral sciences,

the theoretical constructs in which researchers are often interested cannot

be observed directly. Such terms are called latent variables ( in the rest of

the paper, the terms "construct", "latent variable", "unobserved concept"

and "factor" are used interchangeably). Since latent variables cannot be

directly observed, they cannot be directly measured. Therefore,

researchers must find measurements to represent the underlying construct

of interest. These"observed or indicator variables," based on roles of the

constructs, can be classified into two categories: exogenous and

endogenous. Similarly, there are two kinds of indicator variables: one for

exogenous constructs and the other for endogenous constructs.

To sum up, we adopt the LISREL approach in this study because:

39 George, et al. (1988).
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1. Most of the variables with which we are primarily concerned in this

study, such as income inequality, economic development, and so on, are

unobservable. This drove researchers to choose different indicators to

measure such variables. Although they attempt to use different techniques

to measure or estimate the variables for the sake of accuracy, measurement

error still exists. Fortunately, the LISREL model can help us to address

this problem.

2. It is widely accepted that in most cases the quality and quantity of

existing data on variables that concern us are very poor (Nugent, 1983).

LISREL provides a method to treat these missing values.

3.4.2 Features and Advantages

The LISREL approach has four advantages over the traditional

regression approach:

1. It allows incorporation of measurement error into the models.

2. It unifies confirmatory factor analysis, path analysis, multiple

regression, classical econometric equations, and other statistical

procedures.

3. It allows multiple indicators to describe a concept.

These main features have made LISREL a major force ushering in "a

new generation of statistical techniques for implementing structural

equation methods" in social science.40 It provides "parameter estimates,

estimated asymptotic standard errors and test statistics for over all model

fit". Maximum Likelihood (ML) estimate is primarily used in LISREL.

However, General Least Square (GLS), Unweighted Least Square (ULS),

40 Heise and Simmons (1985).
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Weighted Least Square (WLS) and Diagonal Weighted Least Square

(DWLS) estimation methods are also available.
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Chapter 4. Research Design

4.1 Introduction

As discussed in the previous chapter, almost all studies have employed

a cross-sectional approach which bears some inevitable deficiencies.

However, since time-series data are incomplete for most countries,

especially developing ones, this study uses a mixed approach, a combination

of cross-sectional and time-series data. An explanation of this

straightforward research design under the mixed approach follows.

Section 4.2 explains conceptual change, how these concepts are constructed

and their role in the analysis. Section 4.3 lists the variables to measure the

concept and explain why they are chosen. Section 4.4 explains different

aspects of data for the variables involved in the analysis. The last section

checks the validity of data.

4.2 Concept Formulation, Operational Measurement Choice

and Rationale

Economic Development

In almost all previous studies, gross domestic (or national) product per

capita GDP (or GNP) or its growth rate was used as a proxy for economic

development. It is now well appreciated that GDP has limitations when

used to measure a country's economic performance.4 1 Moreover, since it

41 Morris (1979).
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represents the level of both economic and social progress, economic

development cannot be measured well by any single indicator. To capture

the complexity and subtlety of economic development, a physical quality

of life index (PQLI) was used to supplement GDP per capita.. The reason,

as Morris claimed, is that, compared with GDP, a physical quality of life

index reflecting general value standards for all societies and the

distribution of social results has comparability from an international

perspective. PQLI consists of three components: infant mortality, life

expectancy, and literacy, each representing different aspects of societal

progress.

Income Inequality

Neither income inequality nor economic development is a simple

concept. Discussions of theoretical (conceptual) foundations and ethics of

societal inequalities, including aspects of income, education and leisure,

are beyond this study. Following the tradition, the utilitarian view, income

equality is defmed as equal ownership of income by roughly equal entities.

The Lorenz curve and the Gini coefficient, income inequality measures, are

constructed based on this definition. There are many other income

inequality measures, such as the Atkinson index, the Nelson coefficient and

the Theil index. Only the Gini coefficient and income share of each

income group are used to measure income inequality in this study due to

unavailability of data.

27



Political Structure

Whether a political system has any impact on income distribution is

debated. Marxists believe that, as long as the means of production are in

private hands, there can be no genuine growth that does not enhance the

fortunes of the rich and drive the poor deeper into poverty. Supporters of

capitalism argue that the profit motive encourages individuals to acquire

wealth. As a natural consequence, they contend, individual greed leads to

collective economic growth and stability. Nations are not easily placed into

either of these categories. Rather they can be arrayed on a continuum

from those with the greatest reliance upon the free market to those with the

least. According to Gastil (1988), there are eight categories: inclusive

capitalist, noninclusive capitalist, inclusive capitalist-statist, noninclusive

capitalist-statist, inclusive mixed capitalist, noninclusive mixed capitalist,

inclusive socialist and noninclusive socialist.

Notwithstanding lack of agreement in their solutions of the production

and distribution of wealth, the competing philosophies agree that politics

and economics are inextricably intertwined. The question in which we are

more interested here is: if there is a relationship between political structure

and income distribution, how can this claim be empirically investigated?

Although it is important in shaping the pattern of income distribution,

the effect of political structure on income inequality has rarely been studied

empirically mainly due to difficulty in quantifying the concept and

unavailability of data.

Gastil (1988) provides three aspects of political structures: freedom,

political rights and civil liberties. In this study, these aspects are used to

test the claims. Political rights are essentially the rights to determine who
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governs. Civil liberties are essentially freedoms of expression. In this

study we take Gastil's survey result. The reason is simply that it matches

time-series data needed for this study although it has measurement bias as

do other surveys, such as the World Handbook of Political and Social

Indicators by Taylor et a1.42 and the Dimensionality of Nations Project by

Rummel.O

Gastil's survey consists of annual rankings of some 160 nations and

territories on two seven-point scales -- political rights (POLRT) and civil

liberties (CIVLY) -- and one three-point scale, freedom (FREEl). In each

scale, the higher the rating, the less freedom.

Health

Along with physical capital, investment in human beings--in their

health, well-being, and education--is widely considered the key to economic

growth. Chronic illness and ignorance are drags on all sectors of an

economy because of the labor and skills that are lost. It is sometimes

suggested that greater attention to health and education would improve the

distribution of income. In health, potential payoffs have not been realized.

The marginal economic contribution of healthy people (as opposed to the

ill) has been estimated at many times the cost to make them healthy- yet

chronic illness continues where its elimination is feasible and cheap.

The life expectancy at age one is chosen as a proxy for health. The

most obvious reason for this is the availability of this measure for a wide

variety of countries. Second, life expectancy is a comprehensive measure

42 Taylor et al. (1972) and Taylor et at. (1983).
43 Rummel (1976).
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for health since, unlike such measures as access to safe water, access to

health care, population per physician, population per nurse, and population

per hospital bed which only refer to a single aspect of the health condition,

it reflects results. As Nafziger (1990) claimed, "life expectancy is

probably the best indicator of national health levels These increases [of

life expectancy in LDCs] were more the result of general improvements in

living condition than in medical care.II 44 Third, life expectancy at age one

rather than at birth is chosen simply because it can avoid double accounting

with infant mortality as the proxy for nutrition.

The relationship between health and income inequality is another

important aspect of this study although it is not explicitly discussed in the

literature. Few studies have looked at the effect of health on income

inequality. This study attempts to do so.

Nutrition

Poor nutrition contributes not only to physical suffering and mental

anguish, but also to lower labor productivity. A mother malnourished

during pregnancy, and inadequate food during infancy and early childhood

may lead to disease as well as physical and mental deficiencies. Future

productivity is thereby impaired. Furthermore, malnutrition and disease

among adults sap their energy, initiative, creativity, and learning ability,

reducing their work capacity. Berg (1973) found that in LDCs children

are often mentally retarded because of inadequate nutrition (Berg, 1973).

Selowsky and Taylor (1973) claim that such mental retardation due to

malnutrition decreases labor productivity by calculating the income

44 Nafziger (1990).
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forgone of adults who were mentally retarded as children, compared to

normal adults in Chile. From another aspect, Berg (1967) concluded that

appropriate nutrition increases productivity, after studying the Pan

American Highway project.

Malnutrition is mostly a problem among the poor. People in LDCs

suffer from it, not because they do not know what to eat or because the

right food is not available, but because they cannot afford it. One billion

people, one-fourth of the developing world, are trapped in a vicious circle

of poverty, malnutrition, and low productivity.45

Since it impairs labor through absenteeism and premature death,

wastes resources in that it is often more costly to cure a person than to keep

him healthy in the first place and reduces productivity in that ill people

may work at a slower pace, it is expected that poor nutrition may increase

income inequality.

Infant mortality is chosen as a proxy for nutrition for several reasons.

The most obvious reason is the availability of this measure for a wide

variety of countries. Second, infant mortality directly reflects nutrition,

especially for less developed countries, although availability of medical

care is also of importance. Inadequate nutrition is the primary cause of

infant death as well as mental retardation and physical suffering. If infants

suffer from the inadequate nutrition, adults will suffer more from it.

Education Structure

The effect of education on income distribution has been extensively

explored in the literature. The general conclusion is that education,

45 Nafziger (1990).
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typically measured by adult literacy, has lowered income inequality. Since

adult literacy, representing general education, is almost 100 percent for

most developed countries, no further information can be derived from it.

The more interesting question, therefore, is how the education

structure, not general education level, is related to income inequality. The

answer can help us to isolate the effects of different levels of education on

income inequality and has direct, practical policy implications, especially

for developing countries.

Generally speaking, in terms of numbers, the education structure of a

polity is an inverted pyramid with primary, secondary and higher

education levels from the bottom to the top. Since they have different

contributions to income earnings for certain income groups and they are

received different attention at various stages of economic development in a

polity, it would be expected that three levels of education differ in

functioning the shaping of income inequality. Since data are unavailable,

higher education level is excluded from this study.

The primary education level is measured by primary enrollment ratio,

the secondary education level by secondary enrollment ratio in this study.

The levels of both education and health, reflecting the level of

improvement in human resources, have impacts on employment and then

income inequality. The PQLI also contains some elements of education and

health structures. why are these elements used repeatedly? As discussed

above, the level of education, usually measured by adult literacy, has long

been established as positively related to equality of income distribution.46

46 Adelman and Morris (1973), Ahluwalia (1976a), Ahluwalia (1976b), Winegarden
(1978, 1979) and Ram (1984). See also Marin and Psacharopoulos (1976) who point out,
within a human capital theory framework, there exists some ambiguity about the
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However, separate effects of different levels of education on income

inequality are more appealing. All this also applies to health and nutrition.

Therefore, in this study, both combined effects and separate effects of

education as a whole and its components were taken into account. To

conduct these two effects, it is necessary to repeat some indicators. The

combined effect of education and health is embodied in the Physical Quality

of Life Index, consisting of adult literacy ratio, infant mortality and life

expectancy, which is also a proxy for economic development. To

investigate separate effects, primary and secondary enrollment ratios are

used to measure education levels and infant mortality index to measure

nutrition and life expectancy at age one index to measure health.

Economic Growth

The concepts of economic growth and economic development are not

identical. Economic growth refers to increases in a country's production or

income per capita. Production is usually measured by gross domestic or

national product (GDP or GNP), an economy's total output of goods and

services. Economic development refers to economic growth accompanied

by changes in output distribution and economic structure. These changes

may include an improvement in the material well-being of the poor, a

decline in agriculture's share of GDP and a corresponding increase in the

GDP share of manufacturing, finance, construction, and government

administration, an increase in the education and skills of the labor force,

and substantial technical advances originating within the country.

relationship between the mean schooling and income inequality. However, they also
indicate that the equalizing effects of educational expansion are likely to be stronger than
those of increasing inequality.
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Furthermore, economic growth may be necessary but may not be sufficient

for economic development. The indicator of economic growth is usually

the growth rate of GDP. The question whether economic growth benefits

the poor still remains unclear.t? Therefore it is interesting to reexamine

the effect of economic growth on income inequality. The growth rate of

real GDP per capita is used to measure the economic growth in this study.

Population Growth

Growth in population is expected to be positively associated with

income inequality. The reason for this is that in most countries, and

particularly in LDCs, natural growth rates are different between the

"rich," those who have accumulated most of the wealth, and the "poor,"

who have higher rates of population growth. As a result, higher natural

growth rates increase the concentration in the distribution of wealth and of

income stemming from wealth.

The population growth rate is used here as an indicator to measure

population growth.

47 By using Mexico's data, Haslag, Fomby and Slottje (1988) applied the causality testing
procedure of Pierce and Haugh to the causal relationship between economic growth and
income inequality and showed that increased growth does promote greater equality in the
distribution of economic welfare. However, Sheehan (1980) and Griffin and Khan (1972)
argued that a high rate of growth increases inequality because it requires great rewards for
investors, managers, and land owners. The latter conclusion is not borne out by Papanek
and Kyn (1986). By using cross-sectional data, they showed that there is no clear,
systematic relationship between the rate of growth and income distribution
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4.3 Data

4.3.1 Time Span

As a step toward eventual time-series and cross-sectional analysis,

three time-slices at intervals of ten years (more or less) were designed for

the 1960s, 1970s, and 1980s. From a time-series perspective, income

inequalities remain fairly resistant to marked fluctuations in the short-run;

data with relatively longer intervals are needed to reflect variation of

income inequalities over time.

The countries selected for this study include the largest polities.

Despite political changes in Eastern Europe and the former Soviet Union,

such as the disintegration of Czechoslovakia and the system changes in

other countries, the data information were not modified. In general, to the

extent available, all data, especially on income distribution, are included in

the analysis.

Of the approximately 140 nations, states and territories initially

included in this study, severe missing data problems reduced the number of

the sample polities to 98, listed in Appendix B.

Data were collected on a host of pertinent variables for each for three

decades. Data problems, manipulation, and source of data sets are

discussed in the following sections.

4.3.2 Data Problems

The quality of the existing data, especially regarding income

inequality, is poor. The concept of income varies from country to country
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and sometimes between years for the same country.48 Therefore, we

concentrate on discussing income distribution data problems.

Most of the empirical studies on this topic are subject to the following

data problems:

1. No comparable types of income units exist. Most researchers mix

data for different types of income recipient units.49 This implies that, in

practice, for a given population the degrees of overall inequality of these

distribution do not differ substantially. However, Visaria (1980) and Datta

and Meerman (1980) have shown that in many cases this ( implicit)

assumption is incorrect.

2. Extent of coverage is inconsistent. As in the first problem, data

are inconsistent in extent of coverage due to mixing data from different

levels (usually national, rural, and urban levels).50

Using regression techniques, Menard (1986) assessed the

comparability of data differing in each of these dimensions and showed that

using inequality data based on different income receiving units and

coverage may bias results. Further, measurement errors may exist in all

cases.

3. One of the severe problems faced in collecting data is missing value,

especially for the following variables:

a. Gini coefficients were not always available for some polities in the

time period. In order to use all possible information, income shares of

48 Nugent (1983).
49 Saith (1983). Saith questioned the variation of the data Ahluwalia (1976 b) used. He
argued that Ahluwalia presents no selection criteria for choosing the income unit because,
for his 41 LDCs sample, he uses "at least 7 distinct types"[usually income distribution by
household (illI), income distribution by person, and income distribution by per llli].
Other studies have problems similar to Ahluwalia's.
50Menard (1986).
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different income recipients were used to estimate Gini coefficients to

replace the missing values. For the sake of consistency between the

original and the estimates, Gini coefficients are estimated based on the same

model and-estimation techniques. The details of the model and techniques

are given in the next section.

b. Adult literacy. Since country censuses are not conducted annually

or even at fixed periods in some instances, no good time-series data exist

for such variables as adult literacy. Observations for adult literacy, if any,

are used to approximate missing values in previous years on the assumption

that illiteracy ratio does not change dramatically within shorter time

periods.

4.3.3 Type of Data

Although measurement errors are taken into account in the LISREL

measurement model, an attempt has been made to reduce them as much as

possible by choosing more consistent data. Data used in this study have the

following characteristics: (a) Coverage is national; (b) Income receiving

unit is based on households ( HH ).

4.3.4 Computation

(l) Physical quality of life index (PQLI)

The PQLI that Morris offered was only related to the period from

1970 to 1975. PQLls for other periods are constructed following Morris'

work. According to him, physical quality of life index is the average

weighted index of infant mortality index, life expectancy index and adult

literacy index. The formula is
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PQLI = (INFANTI+LIFEI+LITCYI)/3

where

PQLI -- Physical quality of life index,

INFANTI -- Infant mortality index,

LIFEI -- Life expectancy at age one index, and

LITCYI -- Adult literacy index.

Infant mortality index is based on infant mortality rates that range

from 7 to 229 per thousand lives. The formula is:

INFANTI = (229-INFMT)/2.22

where

INFANTI -- Infant mortality index, and

INFMT -- Infant mortality rates per thousand lives.

Most sources report life expectancy at birth. To avoid double

counting infant deaths, since infant mortality is also one PQLI component,

the PQLI uses life expectancy at age one which is derived from life

expectancy at birth and infant mortality figures, according to the following

formula:

LIFO =(LIFEP-l+INFMT(l-C))/(l-INFMT)

where

LIFO -- Life expectancy at age one,

LIFEP -- Life expectancy at birth, and

C -- The average survival period during the first year, which is equal

to 0.2 year.

Then life expectancy at age one index is

LIFEI = (LIFO-38)/O.38
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This formula is based on a life expectancy at age one scale that ranges

from 38 to 77 years.

As for adult literacy index, adult literacy ratios represent it directly

since the ratio numbers are percentages.

(2) Gini coefficient

For comparability of data, the estimation technique proposed by

Kakwani and Podder was used to estimate the Gini coefficient if it is

needed.5 1 The formula is

Gini =2a(...J2)(l+a+l3) B(l+ex, 1+13)

where a and 13 are estimates in the Lorenz curve function and B(l+a,

1+13) is the Beta function. Since no statistical package for Beta function is

available, Beta function in the formula is substituted by the equivalent

Gamma functions.

(3) Other variables

Raw data for the remaining variables are directly used in the model

estimation.

4.3.5 Data Requirements and Sources

Data Requirements.

To sum up, the following data are required in this study:

(a) Gini coefficient and quartile of income distribution of a country;

(b) RGDP per capita of a country;

(c) Physical quality of life index ( including infant mortality, life

expectancy at age one and adult education literacy ratio);

(d) Population growth rate of a country;

51Kakwani and Podder (1976).
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(e) RGDP per capita growth rate of a country;

(f) Freedom index;

(g) Political rights;

(h) Civil liberties;

(i) Primary education enrollment ratios;

U) Secondary education enrollment ratios;

(k) Infant mortality index;

(1) Life expectancy at age one index.

Generally speaking, three observations that represent different decades

for each type of data, the 1960s, the 1970s and the 1980s are required to

cover different stages of development.

Data Sources

The main sources of data are:

(a) For Gini coefficient and quartiles of income distribution

Hoover, Greg A. (1989) International inequality: A cross-national

database, Social forces, 67, 1009-1026.

Van Ginneken, W. and Park, J. G. (Eds.) (1984) Generating

Internationally Comparable Income Distribution Estimators, ILO, Geneva.

United Nations (1985) National Accounts Statistics: Compendium of

Income Distribution Statistics, United Nations.

United Nations (1981) A Survey ofNational Sources of Income

Distribution, United Nations.

Jain, S. (1975) Size Distribution of Income, World Bank.

Various articles from academic joumals.S

52 These sources are as follows: Ahluwalia (1976b), Ahluwalia (1979), Bourguignon &
Morrisson (1989), Burki (1990), Charkravarty (1990), George (1988), Gupta & Singh

40



(b) For real gross domestic product (RGDP per capita)

Summers R. and Heston A. (1988) A new set of international

comparisons of real product and price levels: 1950-1985, Journal of

Income and Wealth, 34, 1-25.

Summers R. and Heston A. (1984) Improved international comparison

of real product and its composition: 1950-1980, Journal of Income and

Wealth, 30,207-262.

Kravis, I., Heston, A. and Summers, R. (1982) World Product and

Income, Johns Hopkins University Press, Baltimore and London.

Kravis, I., Heston, A. and Summers, R. (1978) Real GDP per capita

for more than one hundred countries, Economic Journal, 88, 215-242.

(c) For real gross domestic product (RGDP per capita) growth rate

Summers, R. and Heston, A. (1988) A new set of international

comparisons of real product and price levels: 1950-1985, Journal of

Income and Wealth, 34, 1-25.

Summers, R. and Heston, A. (1984) Improved international

comparison of real product and its composition: 1950-1980, Journal of

Income and Wealth, 30, 207-262.

(d) For population growth

Summers R. and Heston A. (1988) A new set of international

comparisons of real product and price levels: 1950-1985, Journal of

Income and Wealth, 34, 1-25.

World Bank World Development Report, Annual, 1978-1991,

Oxford University Press.

(1984), Hoover (1989), Mizoguchi (1990), Oshima (1987), Pananek (1986), Paukert
(1973), Ram (1988), World Bank (1990) Social Indicators ofDevelopment, Tsakloglou
(1988), United Nations (1985), Van Ginneken and Park (1984), and World Bank, World
Development Report, Annually.
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(e) For primary and secondary enrollment ratios, infant mortality,

and life expectancy

World Bank World Development Report, Annual, 1978-1991,

Oxford University Press.

World Bank (1990) Social Indicators ofDevelopment.

(f) For political rights, civil liberties and political freedom

Gastil, Raynold D. (1986) Freedom in the World: Political Rights and

Civil Liberties, 1985-1986, Greenwood Press, New York.

Gastil, Raynold D. (1988) Freedom in the World: Political Rights and

Civil Liberties, 1987-1988, Freedom House, New York.

(h) For physical quality of life index

To compute PQLls over three decades, some information was taken

from Morris's work since his work was only related to the 1970s, on

which, however, most of the data are computed. The raw data for the

PQLI, infant mortality, life expectancy and adult literacy, are from the

following sources, respectively.

Infant mortality and life expectancy

Morris D. Morris (1979) Measuring the Condition of the World's

Poor, New York, Pergamon Press.

World Bank World Development Report, Annually, 1978 - 1991,

Oxford University Press.

World Bank (1990) Social Indicators ofDevelopment.

Literacy:

Morris D. Morris (1979) Measuring the Condition of the World's

Poor, New York, Pergamon Press.
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World Bank World Development Report, Annually, 1978 - 1991,

Oxford University Press.

World Bank (1990) Social Indicators of Development.

UNESCO, Division of Statistics on Education, Office of Statistics

(1990) Compendium ofStatistics on Illiteracy, Statistical Reports and

Studies, No. 31.
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Chapter 5. Economic Development and Income Inequality

5.1 Introduction

This chapter explores the aggregate relationship between the economic

development and income inequality of a polity. In the previous chapters,

Kuznets's inverted U-curve hypothesis has been extensively reviewed.

Although a number of studies do give support to the inverted V -curve

hypothesis from a host of perspectives ranging from the theoretical to the

descriptive on the one hand, and across the multidisciplinary spectrum of

social science on the other, a number of other studies give it limited or no

support. The differences are accounted for by research approach, quality

of data, and sample composition. Among the questions largely unsolved

are which functional form should be used to test the hypothesis, which

group of countries should be included or excluded from the analysis,

whether single or multiple indicators should be used to measure

unobservable variables, and which estimation technique is most suitable for

these specific data sets.

In this chapter, seven basic areas will be explored in order to build

and test a model relating economic development and income inequality,

addressing the above questions: Section 5.2 states a hypothesis to be tested;

Section 5.3 discusses choices of functional forms and samples; in Section

5.4, the LISREL model reexamines the inverted V-curve hypothesis with a

more exhaustive sample of countries, as well as the different, hopefully

improved indicators of economic development offered in the previous
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chapters. In section 5.5, the estimation results are presented and discussed.

Section 5.6 checks the validity of the models proposed in this study. The

last section, Section 5.7, summarizes the chapter.

5.2 Hypotheses

Based on the previous studies, the hypothesis tested in this chapter,

known as the inverted U-curve hypothesis, is formulated as follows:

Income inequality increases during the early stages of economic

development before ultimately decreasing as the latter periods of

development are reached.

Preliminary results are observed from the data:

1. The income shares of the highest income groups in LDCs are

significantly greater than the shares of the same groups in middle

developed countries(MDCs). This finding is consistent with those of both

Kravis (1960 ) and Kuznets.

2. Gini coefficients indicate that DCs have lower income inequalities

than LDCs.

5.3 Choices of Functional Forms, Measurements and

Samples

5.3.1 Functional Form

The typical functional forms used to test the hypothesis relating

income inequality to economic development take the quadratic forms. As
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Anand and Kanbur (1984) indicate, this form is not unique. Other forms

appearing in the literature are:

1. Single Independent Variables

(1) Linear form without data transformation, i.e., income inequality is

a linear function of economic development

Y= a + b x (5.1)

where

Y -- A income inequality index

x -- An economic development index

In almost all existing studies, either income inequality or economic

development is measured by a single indicator. Alternative measurements

for income inequality are Gini coefficient, Theil index, Atkinson measure,

Nelson index, coefficient of variation and Kuznets coefficient. Alternative

measurements for economic development are GNP per capita 53 and

energy consumption per capita.54

A general conclusion made in this type of studies is that income

inequality is negatively related to economic development ( b < 0).

(2) Logarithmic Fonn

Y= a + b lnix) (5.2)

General conclusions in this type of studies are similar to the above.

53 Kravis (1960), Ahluwalia (1976a), Ahluwalia1976b) and Ahluwalia (1979).
54 Ward (1978)
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2. Polynomial fonns

(l) Quadratic form

y =a + bx + C ;;. (5.3 )

The explanatory variable, x, could take either logarithmic form

(In(x) ) or reciprocal form of itself ( 1Ix). In a sense, this form could be

a combination of the above two.

(2) Other combinations

y = a + b In(x) + c (llx) (5.4)

y = a + b In(x) + ex (5.5)

y =a + b (llx) + c (llx)2 (5.6)

y = a + bx + c (llx) (5.7)

As discussed before, different functional forms could lead to different,

even opposite, conclusions.55

The previous chapter argues that, according to theoretical expectation,

the relationship between income inequality and economic development

should be nonlinear, for example, the quadratic form. Scholars who

choose the first form argue that the implicit benchmark for such a

formalization is the linear hypothesis.

Furthermore, a different functional form would imply different

theoretical assumptions. Let us compare form (5.2) in Figure 5.1 with

form (5.3). There are two theoretical differences between the two forms.

The logarithmic form (5.2) mathematically attempts in this case to

approximate a threshold argument that as development proceeds to higher

levels, the corresponding increments in inequality tend to get smaller,

approaching minimal levels. This means that there may be an absolute

55 Tsakloglou (1988).
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limit of income inequality beyond which political conflict may result. The

polynomial specification (5.3) argues that not only is there a limit, but

after a limit is reached, inequality tends to decrease with higher levels of

economic development.

Income Inequality

y =a + b lnx

y =a+bx+cx 2

Economic Development

Figure 5.1 Comparison of Two Functional Forms

Although these pictures are mixed, the basic quadratic form is chosen

to simulate the relationship between economic development and income

inequality in this study because the form has been the cornerstone of much

of the extant empirical and theoretical work on income inequality ( viz.

Kuznets, 1955, 1963; Adelman and Morris, 1973). Thus there is a

foundation upon which to build further studies and to compare results with

previous studies.
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5.3.2 Choice of Group of Country

Almost all existing studies excluded non-market or socialist countries

from their analysis. It is argued that non-market countries differ in

accounting systems, "price" and "value" have different meanings than in

market countries, the Western world. For example, most non-market

countries did not count such in-kind income as rent subsidies into

household income. Besides, data for income, income inequality and other

socio-economic variables were either incomplete or hidden.

The position taken here is that, in principle, it is possible to measure

economic types of variables for both economic systems. The comparability

may not be perfect, yet it will offer some evidence about both types of

economies. The distinction between non-market and market countries is in

fact not simple since most economic systems in the later 1960s and early

1970s and especially the later 1980s tended to combine facets of both styles.

Eight different types of economic systems are categorized in Gastil's work

( Gastil, 1988). One should not exclude non-market countries from his

analysis simply because they are not comparable. Even further, when

cross-national data are used, excluding certain countries may lead to an

incomplete picture and hence to wrong conclusions. Moreover, since

measurement errors can be handled by the LISREL model employed in

this study, it is hoped that the comparability problem will not have any

substantial impact on our conclusions. Therefore, all types of countries

have been included in this study as long as data are available.

98 polities include six formerly non-market countries:

Czechoslovakia, East Germany, Hungary, Poland, and Yugoslavia.
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5.3.3 Choice of Number of Measurements for Constructs

One of the characteristics of the previous studies is that only a single

measurement -- GDP per capita -- was used to measure economic

development,56 As discussed in the two previous chapters, GDP per capita,

the conventional indicator for economic development, has several

limitations. First, GDP per capita has been criticized as being too

aggregate in nature, thus oversimplifying the complexity of any economic

structure, and as having pro-Western and pro-capitalist biases. Since this

study includes both market and non-market economies, a comparability

problem about national income account exists. This has been taken into

account in the data set used in this study. Therefore, a "physical quality of

life index" supplements GDP per capita to capture the complexity of

economic development. The GDP is supplemented instead of replaced

because, first, although it has many drawbacks, it heretofore is the best

single indicator of a nation's wealth; second, the measurement errors will

be incorporated into the model in this study to reduce possible distortion by

GDP per capita.

5.4. General Model

With the issues of functional forms, sample selection and

measurement uses answered, we now state and explain our modeling in

detail.

56 There are a number of research works of income inequality that used GOP or GNP to
measure economic development. It is difficult to list all ot them. A highly selective listing
includes Kravis (1960), Adelman, and Morris (1973), Chenery et al. (1974), Ahluwalia
(1976a), Ahluwalia (1976b), Wright (1978), and Ahluwalia (1979).
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5.4.1 Model Specification

The model for testing the inverted U-curve hypothesis is shown in

Figure 5.2.

yl

Figure 5.2 The Model for Testing the Inverted U-curve

Hypothesis

In Figure 5.2, the meaning of each variable and indicator is as follows:

;1 -- Economic development

;2 -- Square of economic development
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1]1 -- Income distribution

'1 -- Random item

xl -- Logarithm of real gross domestic product per capita

x2 -- Logarithm of physical quality of life index

x3 -- Square of logarithm of real gross domestic product per capita

x4 -- Square of logarithm of physical quality of life index

x5 -- Cross product of xl and x2

y1 -- Gini coefficient

Based on the above justification, the functional form in Figure 5.2 has

been recast into LISREL model as follows:

1] = r ; + , (5.8)

(5.8) can be rewritten

111 = yl1 ~1 + y12 ~2 + ~ (5.9)

Either (5.8) or (5.9) represents structural equations, where 17 is a

vector of endogenous concepts with a structure of mean deviation, ; is a

vector of exogenous concepts with a structure of mean deviation, T is a

matrix containing structural coefficients, and , is a vector of "error" or the

random item in the conceptual model.

y = Ay 1] + e (5.10)

(5.10) can be rewritten

y1 = 1]1 + et (5.11)

x

(5.12) can be rewritten
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xl
x2
x3
x4
x5

1 0
121 0
o 1
o M2
o A52

(5.13)

Either (5.10) or (5.11) represents measurement equations, where y IS

a vector of observed indicators for endogenous concepts, Ay is a matrix

containing structural coefficients, and e is a vector of "error" in the

measurement model for the endogenous concepts. Either (5.12) or (5.13)

represents measurement equations, where x is a vector of observed

indicators for exogenous concepts, Ax is a matrix containing structural

coefficients, and 0 is a vector of "error" in the measurement model for

exogenous concepts.

It can be seen that latent variables are separated from their

measurements in LISREL, the two-component model. Variations in

endogenous variables will be explained jointly by three parts: models, i.e.,

exogenous variables, random factors and measurement errors.

Since economic development is measured by both RGDP and PQLI,

the square of economic development can be assumed to be measured by

three components: the square of each indicator and the cross-product of

the two indicators.

Basic assumptions in this LISREL model are similar to those in the

standard regression model:

(1) ~ is such a random item that its values are drawn independently

from a normal distribution with zero mean and variance 0 ~, i.e., ~ - NID

2
( 0, 0 ~).
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(2) Mean of each measurement error is equal to zero, i.e., E(c)=O,

E(o)=O.

(3) All latent constructs are assumed to be standardized, i.e., E(~)=O,

E(ll)=O, Yare~)=1, Var(17)=l.

Additional assumptions are

a. Random item, C, is uncorrelated with exogenous concepts ~;

b. Measurement error, 0, is uncorrelated with exogenous concepts; ;

c. Measurement error, e. is uncorrelated with endogenous concepts 17;

d. e and 0 are mutually uncorrelated.

If it is assumed that there is no measurement error, then the LISREL

model is reduced to the standard regression model. If it is assumed that

there are measurement errors, two possible additional assumptions about

measurement errors can be made, which depend on the nature of data:

(1) cov(ci' Cj)=O, i.e., an indicator's measurement error C is

independent of others; similarly, cov(0i' 0j)=O, i.e., an indicator's

measurement error 0 is independent of others.

(2) cov(ci' Cj )~O, i.e., an indicator's measurement error C is

correlated with others; similarly, cov(0i' ojJ~O, i.e., an indicator's

measurement error 0 is correlated with others.

Relaxing one of these assumptions will change the model specification

substantially. This is shown in section 5.5.

5.4.2 Estimation Methods

Like other standard statistical packages, such as SHAZAM, LISREL

provides alternative estimation methods. These include maximum

likelihood (ML), general least square (GLS), instrumental variables (IV),
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weighted least square (WLS) and Diagonal weighted least square (DLS).

General least square (GLS) is chosen as the estimation method for this

study. Several reasons temper this judgment. First, although it can be

assumed that latent variables" and 8 are normally distributed, latent

variables that are products of these, for example ~, cannot be normally

distributed.57 A frequent assumption in estimating the latent variable

models is that all the variables are normally distributed. Here this

assumption clearly does not hold. Hence a procedure that estimates

parameters by minimizing a maximum likelihood loss function which

assumes multivariate normality of the latent variables cannot be used.58

McDonald suggests that a reasonable alternative is a generalized least

squares loss function.59 Therefore, generalized least squares estimation

method in which the weighted matrix is the inverse of the sample

covariance matrix is adopted. As a matter of fact, all our data are not

normally distributed ( see Appendix C for normality testing results). This

enhances the validity of the choice of estimation methods.

5.5 Results and Discussion

As discussed in the previous section, assumptions on measurement

error terms will change model specifications. In this section we will show

how the best model is obtained by relaxing some basic assumptions one by

one as necessary.

57 Kendall & Stuart (1958).
58 Kenny and Judd (1984).
59 McDonald (1978).
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5.5.1 Initial Model: No Measurement Errors

In this model, it is assumed that there are no measurement errors for

indicators, i.e., economic development and its square are perfectly

measured by their indicators, respectively. The estimation result is shown

in Table 5.1.
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Table 5.1 Selected LISREL Results for Initial Model
( Sample size = 218 )

Chi-square (X2 )
Degrees of Freedom (DF)
Adjusted chi-square (X2/DF)
Goodness of fit index (GFI)
Adjusted goodness of fit index (AGFI)
Root mean square of residual (RMSR)

Structural coefficient (r)

325.5 (p=O.OOO)
18

18.083
0.500
0.417
0.270

11 1

~1

1. 974
(6.84)

~2

-0.315
(-7.17)

Factor loading (Ax & Ay)
xl x2 x3 x4 x5 y1

~1 1. 000 0.404
(21.59)

~2 1.000 0.207 0.466
(22.52) (54.20)

11 1 1.000

Variance of measurement error (E & 0)
xl x2 x3 x4
0.000 0.000 0.000 0.000

x5
0.000

y1
0.000

Structural mUltiple correlations
xl x2 x3
1.000 1.000 1.000

x4
1.000

x5
1.000

y1
1.000

Total coefficient of determination for structural equation
(R2)

0.327

(Note: Numbers in parentheses are t-values)

The estimated initial model can be written as follows:

111 = 1.974 ~1 - 0.315 ~2

y1=111
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xl
x2
x3
x4
x5

1
0.404

o
o
o

o
o
1

0.207
0.466

(~~) + (5.16)

Before discussing the results, the implications of some statistics in the

LISREL program should be explained.

Squared multiple correlation for each observed indicator represents

the reliability of the indicator with respect to its underlying latent

variable.60

The coefficient of determination indicates how well the observed

measurements, in combination, serve as measuring instruments for all the

latent variables jointly; it is a generalized indicator of reliability for the

entire measurement model.

Since it is assumed that there is no measurement error, squared

multiple correlations for indicators and the coefficient of determination for

all observed measurements have no practical meaning. Hence there is no

need for further explanation.

The total coefficient of determination for structural equations (R2) is

0.327, i.e., 32.7% of variation of income inequality is explained by the

model.

From Table 5.1, it can be seen that economic development and its

square are statistically significant variables that influence incom.e

inequality.

However, we can draw no conclusion from the results of the model.

Analysis of all fit statistics of the model tempers this judgment. The

60 Joreskog and Sorbom (1989).
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LISREL program provided four indices to assess the model fit: chi-square

with its associated degrees of freedom and probability level, the goodness

of fit index (GFI), the adjusted goodness of fit index (AGFI) and the root

mean square residual (RMSR).61 Each of these indices is discussed below.

When the sample size is sufficiently large, chi-square is a likelihood

ratio test that can be used to test the fit between the restricted hypothesized

model and the unrestricted sample data. Since chi-square is quite sensitive

to sample size as well as to violation of model assumptions ( linearity,

multinormality, additivity), an alternative index, adjusted chi-square (chi

square/degrees of freedom) is proposed to assess the models. 62 For an

acceptable model, the adjusted chi-square should be less than 5.00.63

According to this index, as shown in Table 5.1, the overall fit for the

initial model is very poor [ chi-square( 18 )= 325, adjusted chi-square»

18.083]; in other words, the hypothesized model does not fit the data well.

The probability (p) for the chi-square test refers to the probability of

obtaining a chi-square value larger than that actually obtained, given that

the hypothesized model holds. Hence, the higher the value of p, the better

the fit. LISREL references suggest that adequate fits may be obtained

when the value ofp exceeds 0.10.

The goodness-of-fit index indicates the relative amounts of variances

and covariances jointly accounted for by the model; the adjusted goodness

of- fit index differs from the goodness-of- fit index in that it adjusts for the

number of degrees of freedom in the model. Both indices range from zero

to 1.00, with value close to 1.00 indicating a good fit. Unlike the chi-

61 Joreskog and Sorbom (1989).
62 Marsh, Balla, and Mcdonald (1988).
63 Wheaton, Muthen, Alwin, and Summers 1977).
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square test, they are independent of sample size and relatively robust over

nonnonnality. Their values range between 0 and 1, with higher values

indicating better fit.

The goodness-of- fit index in the present model is found to be 0.50,

representing a poor fit between the hypothesized model and the data.

When the degrees of freedom are taken into account, the goodness of fit of

the model is even worse.

The root-mean-square residual is a measure of residual variance and

covariance: it is the average discrepancy between the elements in the

sample and hypothesized covariance matrices; its value ranges from zero to

1.00. Given a good fit between the two models, the RMSR should be small

-- less than 0.05. It may be used to compare the fit of two different models

for the same data. It is interpreted in relation to the sizes of the observed

variances and covariances (i.e., those obtained from the data). Therefore,

the lower value indicates a better fit.

In this model, the RMSR is 0.27, which is, clearly, unacceptable.

From the above, it can be seen that although the individual parameters

are statistically significant, all fit statistics suggest that the goodness of fit

of the model is inadequate, that is, there is some misspecification of the

model. Therefore, conclusions could not be drawn on the basis of this

model. The next logical step is to detect the source of this misfit.

From the results it can been seen that since no measurement error is

assumed, squared multiple correlation for each individual indicator is equal

to 1, which suggests that all indicators measure their concepts perfectly.

Clearly, t-his contradicts the analysis in the previous chapter. Therefore,
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the assumption that there is no measurement error in the initial model is

relaxed in the following models.

5.5.2 Intermediate Model

In the present model, it is assumed that there are measurement errors

for all indicators, including real gross domestic product (RGDP) per

capita, physical quality of life index (PQLD, their products and cross

products, i.e., var(5) is not equal to zero, and that there are no correlations

among those measurement errors, i.e., cov(Oi,Oj)= 0 when i is not equal to

J.

The results are shown in Table 5.2.
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Table 5.2 Selected LISREL Results for Intermediate Model
( Sample size = 218 )

Chi-square (X2 )
Degrees of Freedom (OF)
Adjusted chi-square (X2/DF)
Goodness of fit index (GFI)
Adjusted goodness of fit index (AGFI)
Root mean square of residual (RMSR)

Structural coefficient (r)

117.75 (p=O.OOO)
13

8.596
0.823
0.723
0.056

Factor loading
xl

~1 1. 000

~2

(Ax & Ay)
x2
0.336
(19.38)

11 1

x3

1.000

~1

4.057
(2.81 )

x4

0.137
(20.67)

~2

-0.622
(-2.82)

x5

0.432
(54.92)

yl

1.000

Variance of measurement error (E & B)
xl x2 x3 x4
0.000 0.000 0.000 0.004

x5
0.001

y1
0.000

Structural multiple correlations
xl x2 x3
0.998 0.994 1.000

x4
0.998

x5
1. 000

y1
1.000

Total coefficient of determination for structural equation
(R2)

0.516

(Note: Numbers in parentheses are t-values)

The estimated intermediate model can be written as follows:

111 = 4.057 ~1 - 0.662 ~2

y1 =111
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xl
x2
x3
x4
x5

1
0.336

o
o
o

o
o
1

0.173
0.432

0]
82
53
04
05

(5.19)

Again, the results show that individual parameters are statistically

significant. Differences of results between the present and the initial model

are summarized as follows:

1. The goodness of fit is improved; adjusted chi-square is reduced to

8.596; both the OF! and the AGFI increases to 0.828 and 0.723,

respectively; and the RMSR declines to 0.056.

2. The squared multiple correlations for five indicators are estimated

to be 0.998, 0.994, 1,0.998 and 1, respectively. It seems, then, that the

RGDP is a more reliable indicator than PQLI to measure economic

development.

3. The coefficent of determination increases to 0.516.

All goodness-of-fit statistics suggest that the model be modified in the

right direction. However, they also indicate that the fit is still inadequate

and hence misspecification of the model exists. Further exploration of the

model is needed.

5.5.3 Final Model, Results and Discussion

The above model conveys important information that the specifications

of the measurement model are the crux of the problem since the structural

model is rather straightforward. Therefore, in this section the modeling

studies emphasized the measurement model.

63



As discussed in Chapter 4, since the economic development variable is

closely associated with the economic development square variable, the

indicators should also be highly related. As a matter of fact, the indicators

of the economic development square are either products or cross-products

of the indicators of economic development. It is not difficult to imagine

that, generally speaking, the measurement errors of these two groups of

indicators are associated. Therefore, it is reasonable to relax the

assumption in the intermediate model.

According to the above analysis, in addition to the assumption that

there are measurement errors, a further assumption is made that all

measurement errors of indicators are correlated except those linking

RGDP or RGDP square and PQLI or PQLI square simply because they are

different and independent, i.e., cov(di,dj ) ~ 0 if i ~ j and if i=l, 2 and

j ~ 3,4. The result is shown in Table 5.3.
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Table 5.3 Selected LISREL Results for Final Model
( Sample size = 218 )

Chi-square (X2 )
Degrees of Freedom (DF)
Adjusted chi-square (X2/DF)
Goodness of fit index (GFI)
Adjusted goodness of fit index (AGFI)
Root mean square of residual (RMSR)

Structural coefficient (r)

2.57 (p=0.922)
7

0.36
0.996
0.988
0.007

Factor loading
xl

~1 1. 000

(Ax & Ay)
x2
0.348
(10.96)

11 1

x3

1.000

~1

1. 905
(5.45)

x4

0.183
(11. 31)

~2

-0.306
(-5.75)

x5

0.439
(29.34)

y1

1.000

Variance of measurement error (£ & B)
xl x2 x3 x4
0.004 0.013 0.541 0.125

x5
0.169

y1
0.000

Structural multiple correlations
xl x2 x3
0.979 0.657 0.942

x4
0.704

x5
0.910

y1
1.000

Total coefficient of determination for structural equation
(R2)

0.418

(Note: Numbers in parentheses are t-values)

The estimated final model can be written:

111 = 1.905;1 - 0.306 ;2

y1 = 111
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xl
x2
x3
x4
x5

1
0.348

o
o
o

o
o
1

0.183
0.439

(~~) + (5.22)

From Table 5.3 it is found that the adjusted chi-square is 0.36,

obviously an acceptable value. Therefore, the overall fit for the model is

very good.

Compared with the intermediate model, the probability (p) increases

to 0.922, which showed that the model obtained here is adequate.

The GFI and the AGFI are found to be exceptionally high ( 0.996 and

0.988, respectively), thus an excellent fit between the hypothesized model

and data.

The RMSR value indicates that the average of the fitted residuals, the

difference between the elements in the sample and the hypothesized

covariance matrices, is very small ( 0.007 ).

Since all four measures of fit showed that the proposed model fits the

data very well, the formal discussion of results that follows is based on this

model.

Four main points emerge from the estimates. First of all, the squared

multiple correlations for five indicators are placed at 0.979, 0.657, 0.942,

0.704, and 0.910, respectively, which means that the RGDP is more

reliable as an indicator than PQLI to measure economic development. The

same inference can be extended to their products, the indicators of the

economic development square. Both groups of observed indicators do a

highly satisfactory job of measuring their target constructs since the

average of the squared multiple correlations for indicators of economic
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development is 0.825 and the average of the squared multiple correlations

for indicators of economic development square is 0.852. These results are

confirmed by analysis of Cronbach alpha.64

Second, the squared multiple correlation values also imply that, in

terms of the ratio of the variance of measurement error to the variance of

the corresponding observed variable, there is more measurement error in

PQLI than in RGDP per capita. This is consistent with what was expected.

RGDP is from the same source where much effort has been made to

achieve comparability of data. In constructing this measurement, 'real'

International Comparison Project dollars -- a unit of currency's purchasing

power in a country -- are taken into account instead of official exchange

rates.65 This to some extent reduced measurement errors resulting from

different conceptualizations of income from the international perspective.

64 Cronbach (1951). Cronbach coefficient alpha is an indicator to measure consistency
within related items that a scale or test is composed to measure characteristics. In other
words, Cronbach alpha can be used to measure how reliable a measurement scale with
multi-point items is. Alpha is formulated as

n
~8~
~1
1=1

a=(n~l 1-7
t

where
n -- number of items in the scale
<;::2 " f i " dVi -- vanance 0 Item 1, an

8~ --Total variance.

The higher the Cronbach alpha, the more reliable the scale.
The Cronbach alpha for xl and x2 is 0.7452 [standardized item alpha (SIA» is 0.8886]
and Cronbach alpha for x3, x4, and x5 is 0.7981 (SIA=O.9655), indicating the scales for
economic development and its square are very reliable, respectively. This is quite consistent
with the results of the squared multiple correlations for the indicators. The squared multiple
correlation serves as an index to assess how well each observed measurement measure its
underlying construct, according to Barbara M. Byrne(1989).
65 Summers and Heston (1988).
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Compared with RGDP, however, the PQLI is more complicated since it has

three components, each subject to quality problems: registration systems,

especially in developing countries, are inadequate; birth and death data are

often based on heroic estimation and/or periodic surveys; and literacy

figures typically are produced only occasionally. Moreover, the data from

which the PQLls are constructed sometimes relate to more than a single

year. It is not surprising that PQLI has more measurement errors than

RGDP per capita.

Third, the total coefficient of determination for structural equations

(R2) increases to 0,418, in other words, 41.8% variation of income

inequality (the construct variable not the indicator) is explained. This is

higher than the initial model ( the baseline model), which implies that

measurement errors of indicators partially explain the variance of income

inequality through exogenous concepts, the economic development and its

square ( 9.1% variation of income inequality is explained by measurement

errors).

Compared with other studies of the same topics, the R2 is larger. In

the previous studies, the R2 was very low, usually less than 20%,66

indicating the poor explanatory power of similar regression models ( Note:

different indicators were used to measure income inequality, quartiles of

income distribution, such as an income share of 20% population on the top

or income share of 20% population on the bottom).

Fourth, both economic development and economic development square

are statistically significant variables with impacts on income inequality.

And the signs are as expected in the hypothesis: income inequality is related

66Cline (1975) and Tsakloglou (1988).
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positively to economic development and negatively to economic

development square variable.

The results appear to reinforce the intersectoral shift theory since the

hypothesis was accepted. That is, as other things remain unchanged, the

different levels of economic development in a nation are transformed into

the different levels of income inequality: at the first, underdeveloped stage

with low level of economic development, income was rather equally

distributed, i.e., inequality was low. As the second stage is reached,

economic development and income inequality are still positively correlated,

leading to a higher level of income inequality. The second stage does not

last forever, however. As long as the level of economic development

exceeds at some point in the third stage, the relationship is reversed, and

the higher level of economic development brings about a lower level of

income inequality.

5.6 Validity of Model

In the previous section, the final model and its results were discussed

in the context of both market and non-market countries and the general

pattern of income distribution, the inverted U-curve pattern, was found. If

either the non-market world, or both the non-market world and developed

countries are excluded from the analysis, what the general pattern of

income inequality can be found? In other words, are the main results of

the model subject to the sample size? Since it may validate the hypothesis

as argued in Saith's paper, an attempt is made to answer this question.
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To check the validity of the model, two new models were run for the

following two cases:

1. Non-market countries are excluded from the sample;

2. Both non-market countries and developed countries are excluded.

The results are reported in Tables 5.4 and 5.5.
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Table 5.4 Selected LISREL Results for Model without Non
market Countries
( Sample size = 207)

Chi-square (X2 )
Degrees of Freedom (DF)
Adjusted chi-square (X2/DF)
Goodness of fit index (GFI)
Adjusted goodness of fit index (AGFI)
Root mean square of residual (RMSR)

Structural coefficient (r)

3.07 (p=0.879)
7

0.439
0.995
0.985
0.010

Factor loading
xl

~1 1. 000

~2

(Ax & Ay)
x2
0.341
(10.80)

111

x3

1.000

~1

1. 962
(5.76)

x4

0.180
(11.16)

~2

-0.313
(-6.04)

x5

0.435
(29.40)

y1

1.000

Variance of measurement error (£ & a)
xl x2 x3 x4
0.001 0.014 0.421 0.133

x5
0.174

y1
0.000

Structural multiple correlations
xl x2 x3
0.995 0.644 0.957

x4
0.693

x5
0.910

y1
1.000

Total coefficient of determination for structural equation
(R2)

0.468

(Note: numbers in parentheses are t-values).

The estimated model without non-market countries can be written:
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111 = 1.962 ~1 - 0.313 ~2

(5.23)

y1 =111 (5.24)
xl 1 0 01
x2 0.341 0

(~~) +
82

x3 = 0 1 & (5.25)
x4 0 0.180 84
x5 0 0.435 05
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Table 5.5 Selected LISREL Results for Model without Non
market and Developed Countries

( Sample size = 142)

Chi-square (X2 )
Degrees of Freedom (DF)
Adjusted chi-square (X2/DF)
Goodness of fit index (GFI)
Adjusted goodness of fit index (AGFI)
Root mean square of residual (RMSR)

Structural coefficient (r)

27.81 (p=0.879)
10

2.781
0.934
0.862
0.029

Factor loading
xl

~1 1. 000

~2

(Ax & Ay)
x2
0.391
(11.86)

111

x3

1.000

~1

4.561
(1.61)

x4

0.205
(12.29)

~2

-0.717
(-1.61)

x5

0.463
(29.83)

y1

1.000

variance of measurement error (E & B)
xl x2 x3 x4
0.000 0.013 0.003 0.128

x5
0.111

y1
0.000

Structural multiple correlations
xl x2 x3
0.998 0.591 0.999

x4
0.623

x5
0.907

yl
1.000

Total coefficient of determination for structural equation
(R2 )

0.382

(Note: Numbers in parentheses are t-values)

The estimated final model can be written as follows:

1]1 = 4.561 ~1 - 0.717 ~2

yl=111

73

----._. _._-

(5.26)

(5.27)



xl
x2
x3
x4
x5

=

1
0.391

o
o
o

o
o
1

0.205
0.463

(~~) +

01
82
03
S4
05

(5.28)

Although there are slight differences in the goodness-of-fit statistics

between these two alternative models and the fmal model, all fit statistics

showed that the two models hold. Economic development and economic

development square are statistically significant variables which explain the

variation in income inequality and all the signs for these specific individual

parameters are the same as in the final model discussed in the pervious

section.

From the analysis it can be concluded that the model analyzed is rather

robust as to the sample size. Therefore, the conclusions made in the

pervious section still hold for the two cases.

5.7 Summary

The basic driving variable in the model thus far is the level of

economic development. It is argued that basic relationship between

economic development and income inequality is negative and nonlinear.

The rationale for introducing the nonlinear aspect of this relationship is

based on the incomplete nature of models.

In the nonlinear fonn, as countries develop, they receive decreasing

returns to the level of income equality. Theoretically, it is possible, other

things being equal, for a country to transverse the entire range of both

variables: economic development and income inequality.
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However, it may be that in a longitudinal, historical sense, some

countries may be constrained from achieving income equality when high

levels of economic development occur. This is precisely the type of

argument being offered by many dependency theorists. Basically, these

arguments suggest that there is associated, dependent-- and even distorted -

development in some countries.. For example, uneven regional and ethnic

development of capital intensive industries in some Latin American

countries and the productions in these regions are primarily for external

needs. In such a circumstance, income inequality does not decrease with

increments of economic development.

What has been accomplished is the construction of a somewhat

validated--though simplified-- model which is based on economic

consideration. This linkage can serve as the starting point for the

incorporation of other economic, demographic and political factors which

are to be considered in the next chapter. Three broad categories of other

economic and institutional setting variables remain to be included: (1) other

economic factor, such as economic growth; (2) demographic factors, such

as population growth, health and education; and (3) political factors, such

as civil liberties, political rights and freedom.

In summary, this chapter has concerned itself with one overriding

task: to construct and evaluate a model that relates economic development

and income inequality in the LISREL model framework. The link between

economic development and income inequality was established on the basis

of theoretical arguments. A strong link was found between the level of

economic development and income inequality. The empirical evidence
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strongly suggests that as economic development occurs, income inequality

increases first, reaches a peak, and then decreases.

But what brings about the change? Why should income inequality be

expected to get worse before it gets better within countries as they develop?

What mechanism underlies changes in income inequality? These questions

are addressed in the next chapters.
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Chapter 6. Institutional Factors and Income Inequality

6.1 Introduction

The primary goal of this chapter is to supplement the economic

arguments made in the previous chapter concerning the relationship

between economic development and income inequality. The assessment of

the relationship in the previous chapter is optimistic on the one hand since

the analysis in the study strongly supports the inverted U-curve hypothesis.

On the other hand, it is less comprehensive since it is neither intuitively nor

deductively obvious why economic development alone should promote

income equality. For a fuller explanation of the relationship between these

two phenomena, the study needs to go beyond the base laid out in the

previous chapter.

As argued previously, economic development is not the only

determinant of income inequality. Many other important influences

impinge on the distribution process, as suggested by the institutional

theories. Most notable among these are the demographic factors, such as

population growth, health, nutrition, primary and secondary education,

economic factors such as growth, and political factors such as political

rights, civil liberties, and political freedom.

This chapter utilizes the concepts of different aspects of the social

economic-political dimensions to uncover the mechanism that translates the

economic development into different patterns of income inequality. In

Section 6.2, the general hypotheses regarding the effects of these concepts
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on income inequality, and the more specific hypotheses regarding the effect

of each individual concept are stated. Section 6.3 discusses the modeling on

the basis of the modeling studies in the previous chapter while Section 6.4

presents the results. Following that is discussion of the results in Section

6.5. As in previous chapters, the models are validated in Section 6.6 and

Section 6.7 summarizes the results.

6.2 Hypotheses

Two general hypotheses are stated:

1. Institutional structures consisting of education and health are

negatively related to income inequality.

2. Political structures consisting of freedom, political rights, and civil

liberties are inversely correlated to income inequality.

There are six working hypotheses under the above two general

hypotheses:

(1) Primary education is positively related to income inequality, that

is primary education expansion increases income inequality.

(2) Secondary education is negatively correlated to income inequality.

(3) Both health and nutrition are negatively associated with income

inequality.

(4) Population growth is positively related to income inequality.

(5) Economic growth is positively related to income inequality.

(6) Political rights, civil liberties and freedom are negatively

associated with income inequality.
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6.3 Model

6.3.1 Introduction

Since institutional setting variables are introduced into the model

where at the same time the relationship between economic development and

income inequality is preserved, several points need to be explained before

new models are constructed:

1. The hypotheses to be tested are not mutually exclusive to the

inverted Ll-curve hypothesis in the previous chapter. New concepts

introduced into the model for testing the institutional hypotheses more fully

explain the first hypothesis. Therefore, the models for testing the

institutional hypotheses should include both these institutional setting

variables and the variables for testing the inverted-U curve hypothesis.

2. Since they are used to explain the pattern of income inequality, all

these institutional concepts are treated as exogenous and their indicators are

listed below.

6.3.2 Model Specification

The model used to test institutional hypotheses is illustrated in the

following LISREL diagram, Figure 6.1.
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Figure 6.1 The Model for Testing the Institutional

Hypotheses

In Figure 6.1, the meaning of each variable and indicator is as follows:
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~1 -- Economic development

~2 -- Square of economic development

~3 -- Population growth

~4 -- Economic growth

~5 -- Freedom

~6 -- Political rights

~7 -- Civil liberties

~8 -- Primary education

~9 -- Secondary education

~10 -- Nutrition

~11 -- Health

1]1 -- Income distribution

xl -- Logarithm of real gross domestic product (RGDP) per capita

x2 -- Logarithm of physical quality of life index

x3 -- Square of logarithm of real gross domestic product (RGDP) per

capita

x4 -- Square of logarithm of physical quality of life index

x5 -- Cross product of xl and x2

x6 -- Population growth rate

x7 -- Economic growth rate

x8 -- Freedom index

x9 -- Political rights index

xlO -- Civil liberties index

xl l -- Primary school enrollment ratio

xl2 -- Secondary school enrollment ratio

xl3 -- Infant mortality index
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x14 -- Life expectancy at age one index

y1 -- Gini coefficient

This diagram can be recast into the LISREL mathematical model as

follows:

1] = T ~ + , (6.1)

(6.1) can be rewritten:

1]1 - r 11 ~1 + r12 ~2 + r13 ~3 + r14 ~4 + r15 ~5+ r16 ~6

+r17~7+r18~8+r19~9+r110~10+r11 ~11 + '1 (6.2)

Similar to the notation given in the previous chapter, either (6.1) or

(6.2) represents structural equations, where 1] is a vector of endogenous

concepts with a structure of mean deviation, ~ is a vector of exogenous

concepts with a structure of mean deviation, T is a matrix containing

structural coefficients, and' is a vector of "error" or the random item in

the conceptual model.

y - A y 1] + 8 (6.3)

(6.3) can be rewritten:

y1 - 1]1 + 81 (6.4)

x - A j:- x~ + (6.5)

(6.5) can be rewritten as follows:
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1 0 0 0 0 0 0 0 0 0 0

xl A,210 0 0 0 0 0 0 0 0 0
x2 0 1 0 0 0 0 0 0 0 0 0

~1 01x3 oA,42 0 0 0 0 0 0 0 0 0 ~2 02x4
x5

oA,52 0 0 0 0 0 0 0 0 0 ~3 03
x6 0 0 1 0 0 0 0 0 0 0 0 ~4 04

x7 0 0 0 1 0 0 0 0 0 0 0 ~5 05
x8 0 0 0 0 1 0 0 0 0 0 0 ~6 06 (6.6)

~7 07x9 0 0 0 0 0 1 0 0 0 0 0 ~8 08xlO
xll 0 0 0 0 0 0 1 0 0 0 0 ~9 09
xl2 0 0 0 0 0 0 0 1 0 0 0 ~10 010

xl3 0 0 0 0 0 0 0 0 1 0 0 ~11 011

xl4 0 0 0 0 0 0 0 0 0 1 0

0 0 0 0 0 0 0 0 0 0 1

Either (6.3) or (6.4) represents measurement equations, where y IS a

vector of observed indicators for endogenous concepts, Ay is a matrix

containing structural coefficients, e is a vector of "error" in the

measurement model for the endogenous concepts. Either (6.5) or (6.6)

represents measurement equations, where x is a vector of observed

indicators for exogenous concepts, Ax is a matrix containing structural

coefficients, 0 is a vector of "error" in the measurement model for

exogenous concepts.

6.3.3 Assumptions

Since the final model testing the inverted If-curve hypothesis in the

previous chapter is nested in the present model, all assumptions made

before hold for models to be studied except the uncorrelated one about the

measurement errors of cross indicators and their products. Besides,

additional assumptions are:
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1. The uncorrelated assumptions about the measurement errors of

across indicators and the corresponding products are relaxed. It is assumed

here that these items are also correlated. The rationale for this less

constrained assumption is that such new correlated indicators entering the

model as the RGDP per capita growth rate, the infant mortality index, the

life expectancy at age one index, the primary enrollment ratio, and the

secondary enrollment ratio are correlated with each of those items, the

PQLIs and the RGDPs per capita, and hence all measurement errors for

those indicators are correlated with each other.

2. The second additional assumption is that the measurement errors of

political rights, civil liberties and freedom are correlated but are

uncorrelated with the measurement errors of the rest of the indicators in

the study. The first part of the assumption is quite straightforward since

these three ordinal indicators are from the same source. Moreover, one's

attitude in assessing political rights of a country is easily influenced by

one's attitude regarding civil liberties and freedom of a country. Hence it

is rational to expect correlated measurement errors of these three

indicators. In LISREL lexicon, they are allowed to be estimated in the

model if they exist. The second part of the assumption is not difficult to

justify. Since the source of three political indicators differs from the source

of the remaining indicators, technically speaking in terms of measurement

errors, the three indicators have nothing to do with the rest of the

indicators. Therefore, the measurement errors of the political indicators

are not related to the other indicators.
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6.4 Results

To look for an adequate model for testing the institutional hypotheses,

the path searching for models with a good fit in the last chapter is repeated.

Since it is discussed there in detail, initial and intermediate steps are

omitted here. The final model results are presented below.
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Table 6.1 Selected LISREL Results for Model for Testing the Institutional Hypothesis

( Sample size = 209 )

Chi-square (X2)
Degrees of Freedom (DF)
Adjusted chi-square (X2/DF)
Goodness of fit index (GFI)
Adjusted goodness of fit index (AGFI)
Root mean square of residual (RMSR)

10.750
9

1.19
0.993
0.908
0.004

(p=0.293)

Structural coefficients (r)
~1 ~2 ~3

~l 0.096 -0.004 3.163
(1. 89) (-0.37) (4.75)

1;4 1;5 ~6 ~7 1;8 1;9 ~1 0 1;11
0.26 0.012 0.004 -0.026 0.198 -0.204 -0.002 -0.194

(2.02) (0.86) (0.32) (-2.16) (5.11) (-4.93) (-0.03) (-2.85)

00
0\

variance of measurement error
xl x2 x3 x4

0.008 0.011 0.152 0.101

(£ & 0)
x5 x6

0.082 0.000
x7

0.000
x8

0.000
x9

0.000
x10

0.000
x11

0.000
x12

0.000
x13

0.000
x14

0.000
yl

0.000

Structural multiple correlations
xl x2 x3 x4 x5 x6

0.963 0.678 0.984 0.736 0.954 1.000
x7

1. 000
x8

1. 000
x9

1. 000
xlO

1. 000
x11

1. 000
x12

1. 000
x13

1. 000
x14

1. 000
y1

1. 000

Total coefficient of determination for structural equation (R2)

0.542

(Note: Numbers in parentheses are l-values)



The estimated model can be written:

7}1 = 0.096/;1 - 0.004/;2 + 3.163/;3+ 0.260 /;4 + 0.012/;5 + 0.004/;6

- 0.026/;7 + 0.198/;8 - 0.204/;9 - 0.003/;10 - 0.194/;11

y1=1]1
1 000 o 0 0 0 o 0 0

xl .34 0 0 0 o 0 0 0 o 0 0
x2 010 000 0 000 0 ;1 81x3 0.18 0 0 0 0 0 0 0 0 0 ~2 82x4 0.43 0 0 0 0 0 0 0 0 0 ;3 83x5
x6 001 000 0 0 000 ~4 84

x7 o 001 000 000 0 ~5 85

x8 - o 0 001 0 0 000 0 ~6 + 86

x9 ~7 87o 0 0 0 0 1 0 000 0 ~8 88x10 o 0 0 0 001 000 0 ~9 89x11
x12 o 000 000 1 000 ~10 810

x13 o 0 0 0 0 0 0 0 1 0 0 ~11 811

x14 o 0 0 0 000 0 010
o 000 000 0 001

From the above results, the overall model is assessed as adequate

because all four fit statistics satisfy the criterion laid out previously. Based

on this good model, individual estimates in both measurement and

structural models are reported as follows:

1. The variances of measurement errors of the PQLI, RGDP per

capita and their products and cross products are 0.008, 0.001, 0.152,0.101

and 0.082, respectively. In relative terms, the reliabilities of the

indicators, one less the variance of measurement errors divided by the

variance of indicators are 0.963, 0.678, 0.984, 0.736 and 0.954,

respectively, which are consistent with estimates in the previous chapter.
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2. The total coefficient of determination for structural equation R2

increases to 0.542, indicating that more variance of income inequality has

been explained by the model due to the larger number of variables

included.

3. Economic development and its square are not significant variables

with impact on income inequality, although their signs are the same as

before.

4. As expected, primary education is positively related to income

inequality while secondary education is negatively related. Therefore, both

the first and second hypotheses are strongly supported.

5. The hypothesis that health has negative impact on income inequality

is confirmed while the hypothesis that nutrition has negative influence on

income inequality is not confirmed.

6. Both population and economic growth have positive effects on

income inequality. Both the fourth and fifth hypotheses are supported.

7. Overall the sixth hypothesis is rejected since no significant

relationship between income inequality and freedom is found and no

significant relationship between income inequalities and political rights is

found, although these signs suggest that they are negatively related to

income inequality. However, one interesting exception is that civil liberties

are positively related to income inequality.
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6.5 Discussion

Economic Development

Economic development and its square are not significant, indicating

that their total effects on income inequality decrease compared with the

model in the previous chapter.67 This is not surprising since the other

variables capture the effects on income inequality, confirming that

economic development is not the only factor which has impact on income

inequality.

Education

The result that primary education expansion increases income

inequality while secondary education decreases it is interesting. The first

part of the result appears quite different and on the surface contradicts

results of other studies. As far as we know, the role of education,

generally speaking, was described as an equalizer of income distribution in

previous studies although there are disagreements regarding such

methodological issues as the measurement of education and the estimation

techniques (Adelman and Morris, 1973; Ahluwalia, 1976; Chenery and

Syrquin, 1975; Tsakloglou, 1988). Moreover, unlike this study, almost all

previous research work emphasized the overall effect of education on

income inequality and did not break down the concept into different levels.

At first glance, these differences between this study and others seem to

make our results inconsistent with the previous ones. However, as the role

67 LISREL references state that the total effect is the sumof indirect and direct effects.
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of education is related to the process of economic development, it is found

that the explanation for the differences is easier and interesting.

It is perceived that in the very early stage of development, at which

most of the population lives on the land, primary education represents the

whole education system. There is little higher education. The World Bank.

has provided data on education by country according to income group,

which it derived from the UNESCO Yearbook.68

Table 6.2 Adjusted School Enrollment Ratio

Grouped by per capita Income

Per capita Adjusted School Enrollment Ratio

income group ($) Primary Secondary

1970 1960 1970 1960 1970

100 and below 24.1 38.0 2.8 6.9

101 - 200 40.2 48.2 5.7 8.8

201 - 375 71.2 85.8 12.8 23.3

376 - 1000 107.5 109.7 52.2 69.4

Although Table 6.2 is about rich and poor countries, it has been

assumed that a pattern of a country's development is suggested by cross

countries' patterns. Thus the income groups in the above table represent

the different stages of development of a country.

68 World Bank(1976).
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The above table reveals that in low-income countries, only a small

percentage of primary enrollment reaches secondary school. This implies

that in early development, the education system mainly consists of primary

education. Furthermore, secondary schools, if any, in these countries

often are in cities. Rural families who send their children to these schools

may have to bear the cost of supporting them away from home, which is

likely to be a higher proportion of their income than in the case of urban

families.69

It is further assumed that a society can be categorized into two sectors:

one rural sector and the other modem or urban. In a "rural society" most

of the population lives on the land and consumes most of its own products.

There is not much surplus to be distributed in society. Thus few can afford

higher education. In such a society, income inequality is low simply

because almost everybody can get approximately the same share although

the "cake" is small. As the level of economic development increases,

primary education attracts attention first since it, generally speaking, is

comparable with the level of income at this stage for most rural people.

However, although income inequality is low in the rural sector, not

everyone can afford the primary education since absolute or extreme

poverty exists. In a sense, primary education allocates individuals to social

ranks, those who receive it vs. those who do not. Since primary education

provides some job skills and increases labor productivity, the "elite" may

find better jobs and accommodate more easily to the new environment.

Eventually, this "marginal effect" of primary education is reflected in the

difference between rural and urban incomes as the rural "elite" moves to

69 Loehr and Powelson (1981).
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the urban sector. Population transfers enlarge the gap between rural and

urban incomes and hence increase income inequality.

It can be seen that the most important role of primary education is that

it makes possible population transfer from the rural to the urban sector.

Therefore, other things being unchanged, early education expansion,

mainly reflecting increase in primary enrollment ratio, increases income

inequality.

Economic Growth

As with most social phenomena, there are at least two contradictory

schools of thought about the role of economic growth in shaping income

inequality. One argued that increase in economic growth leads directly

toward concomitant increases in income equality. The other contended that

economic growth decreases income equality, basing on the assumption that

rapid economic growth tends to displace economic product in the short run

in such a fashion as to increase overall income inequality. More

specifically, drawing upon the arguments advanced by Kuznets and

presented above, it appears likely that since rapid economic growth tends to

redistribute labor force at a fast rate as the population can restructure its

composition by differential reproduction and migration, there will be an

accumulation of product into new sectors--urban and industrial in short

run, in other words, development in urban sectors tends to be faster than in

rural sectors, thus income inequality tends to increase.

The empirical evaluation of the model meets with "success": the

expected sign of the relationship between economic growth and income
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inequality is in the predicted direction, i.e, economic growth increases

income inequality.

Health and Nutrition

As we expected, health has a negative impact on income inequality.

The explanation is rather straightforward. Poor health decreases

productivity and limits opportunities for employment, leading to lower

earnings or even loss of earning power. This particularly affects the poor

whose family size tends to be large. If a member of a poor household

suffers from poor health, the whole family suffers. Hence, other things

being equal, poor health increases income inequality.

The effect of nutrition on income distribution is the same, although it

is statistically insignificant. A plausible explanation for the lack of a link

between nutrition and income inequality is that it usually falls under the

"health" heading?O Sickness and insufficient food limit employment

opportunities and earning power. Food subsidies or free rations increase

the income of the poor, lead to better health and nutrition, permit people to

work more days in a year, and enhance their effectiveness at work.

Population Growth

There are several plausible explanations for the positive relationship

between population growth and income inequality. First, there is much

evidence that a poor family usually is larger than a rich one. As population

increases, other things being equal, the number will increase

proportionally. Increased workers may cause a reduction in wages; more

70 The indicators for health and nutrition are highly related to each other.
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fanners may mean an increase in land rents. There is historical evidence

of changes in the proportion paid by sharecroppers to their landlords as

land and labor became expensive or scarce. More subtly, an increase in

population may promote mobility from one occupation to another, or from

rural area to urban, and these different sectors may have different living

standards. Eventually, income distribution becomes worse with increasing

population.

Second, those entering the labor force in their teens and twenties

generally have lower incomes than more experienced workers who, in

tum, may have higher incomes than those in their seventies and eighties.Z!

As population growth rates accelerate and greater proportions of people

are in lower age groups, income inequality would increase, other things

being equal. It would increase all the more if lower mortality rates

inflated the senior brackets. But these biases are statistical only. The

expected lifetime earnings of any age group are not affected.

Freedom. Political Rights and Civil Liberties

Although it would be expected that political structure is negatively

related to income inequality, no general pattern is found. The relationship

between political structure and income inequality is more complicated.

71 Paglin (1975) and Peek (1974).
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Table 6.3 Political Structure of Countries with the Least

Inequality

COUNTRYOR REGIONNAME YEARa GINI FREElMPOLRTMCIVLY

AUSTRALIA 1978.79 0.32 1 1 1
BELGIUM 1978.79 0.28 1 1 1
GERMANY, FEDERAL REPUBLIC OF 1978.00 0.31 1 1 1
DE~'"MARK 1976.00 0.31 1 1 1
DENMARK 1981. 00 0.34 1 1 1
UNITED KINGDOM 1973.00 0.33 1 1 1
UNITED KINGDOM 1979.00 0.32 1 1 1
NETHERLANDS 1975.00 0.28 1 1 1
NETHERLANDS 1977.00 0.28 1 1 1
NORWAY 1979.00 0.31 1 1 1
NORWAY 1982.00 0.32 1 1 1
SWEDEN 1979.00 0.29 1 1 1
SWEDEN 1981.00 0.34 1 1 1
UNITED STATES 1970.00 0.31 1 1 1
GERMANY, FEDERAL REPUBLIC OF 1984.00 0.32 1 1 2
FRANCE 1979.00 0.34 1 1 2
IRELAND 1973.00 0.31 1 1 2
JAPAN 1969.00 0.33 1 2 1
JAPAN 1979.00 0.28 1 2 1
FINLAND 1977.00 0.30 1 2 2
FINLAND 1981.00 0.32 1 2 2
ISRAEL 1979.00 0.34 1 2 2
ISRAEL 1979.80 0.34 1 2 2
SPAIN 1980.81 0.33 1 2 2.5
ISRAEL 1957.00 0.34 1 2 3
PAKISTAN 1970.71 0.32 2 3 5
MOROCCO 1984.85 0.29 2 4 5
KOREA, REP. OF 1981. 00 0.31 2 5 6
POLAND 1983.00 0.24 2 6 5
KOREA, REPUBLIC OF 1966.00 0.27 3 5 6
HUNGARY 1982.00 0.29 3 6 5
HUNGARY 1983.00 0.21 3 6 5
YUGOSLAVIA 1978.00 0.33 3 6 5
HUNGARY 1967.00 0.24 3 6 6
HUNGARY 1972.00 0.24 3 6 6
POLAND 1964.00 0.26 3 6 6
YUGOSLAVIA 1973.00 0.34 3 6 6
MYANMAR 1972.00 0.30 3 7 5
CZECHOSLOVAKIA 1964.00 0.19 3 7 7
GERMAN DEMOCRATIC REPUBLIC 1967.00 0.19 3 7 7

Note: a 1978.79 refersto the years 1978and 1979;1976.00 means the year 1976,etc.
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The above table shows that nothing distinguished the most equal

countries: freedom and political rights which range from 1 to 3 and from

1 to 7. Countries with low ratings in freedom and political rights, which

might be expected to have high income inequality, have rather equal

distribution of income. Among these were non-market Yugoslavia,

Czechoslovakia, Hungary and Poland.
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Table 6.4 Political Structure of Countries with the Most

Inequality

COUN1RY OR REGION NAME YEARa GINI FREEl MPOLRT MCNLY

COSTA RICA 1969.00 0.57 1 1 1
JAMAICA 1958.00 0.58 1 1 2
COLOMBIA 1964.00 0.65 1 2 2
COLOMBIA 1974.00 0.58 1 2 2
BOTSWANA 1985.86 0.55 1 2 3
MAURITIUS 1980.81 0.56 2 2 4
BRAZIL 1983.00 0.59 2 3 3
BOTSWANA 1971. 72 0.62 2 3 4
TURKEY 1968.00 0.56 2 3 4
BRAZIL 1982.00 0.60 2 4 3
SIERRA LEONE 1968.00 0.58 2 4 5
MEXICO 1968.00 0.58 2 5 3
MEXICO 1969.00 0.59 2 5 3
BOLIVIA 1968.00 0.62 2 5 4
KENYA 1969.00 0.65 2 5 4
KENYA 1974.00 0.57 2 5 4
MOROCCO 1965.00 0.57 2 5 4
BRAZIL 1960.00 0.56 2 5 5
BRAZIL 1970.00 0.59 2 5 5
BRAZIL 1972.00 0.64 2 5 5
KENYA 1976.00 0.57 2 5 5
ZAMBIA 1973.00 0.58 2 5 5
ZAMBIA 1976.00 0.58 2 5 5
ECUADOR 1970.00 0.57 2 7 3
HONDURAS 1967.68 0.60 2 7 3
HONDURAS 1967.00 0.62 2 7 3
IRAN 1971.00 0.58 3 5 6
NEPAL 1976.77 0.56 3 6 5
TUNISIA 1971. 00 0.64 3 6 5
GABON 1968.00 0.57 3 6 6
SENEGAL 1970.00 0.56 3 6 6
TANZANIA 1964.00 0.58 3 6 6
PERU 1961. 00 0.64 3 7 5
PERU 1970.00 0.58 3 7 5
PERU 1972.00 0.58 3 7 5
PANAMA 1969.00 0.61 3 7 6
PANAMA 1970.00 0.59 3 7 6
PANAMA 1976.00 0.59 3 7 6
IRAQ 1956.00 0.62 3 7 7

Note: a 1978.79 refers to the years 1978 and 1979; 1976.00 means the year 1976, etc.
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From table 6.4 it can be seen that the same can be said for nations with

high ratings in freedom and political rights, which could be expected to

have low income inequality, have rather unequal distribution of income.

Costa Rica, Jamaica, Colombia and Botswana are examples.

Thus, it appears that two mixed patterns exist: Country A with more

freedom and political rights suffers from poor distribution of income.

People in country B have less freedom and fewer political rights, but

income is more equally distributed. No form of political structure has a

monopoly here. Political structure does not guarantee relatively equal

distribution of income.

At first glance, it may be surprising that civil liberties have a positive

impact on income inequality. However, unlike other linkages in the model,

this relationship disappears when the nonmarket countries are excluded

from the analysis. Since it is quite sensitive to the sample, no further

conclusion can be drawn regarding the relationship between civil liberties

and income inequality.

6.6 Validity of the Model

The same procedure described in Chapter 5 has been followed here.

Two cases are analyzed: (1) without non-market countries, results are listed

in Table 6.5; (2) without both non-market and developed countries, results

are listed in Table 6.6.
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Table 6.5 Selected LISREL Results for Model for Testing the Institutional Hypothesis

(without Non-market Countries)

Sample size = 198)

Chi-square (X2)
Degrees of Freedom (DF)
Adjusted chi-square (X2/DF)
Goodness of fit index (GFI)
Adjusted goodness of fit index (AGFI)
Root mean square of residual (RMSR)

18.12
9

2.01
0.998
0.837
0.007

(p=0.293)

Structural coefficients (r)
~1 ~2 1;3

~1 0.091 -0.002 2.042
(2.61) (-0.36) (3.16)

1;4 1;5 1;6 1;7 1;8 1;9
0.228 0.007 0.013 -0.007 0.172 -0.215

(1.82) (0.53) (1.05) (-0.56) (4.61) (-5.40)

1;10 1;11
0.019 -0.143
(0.29) (-2.39)

~ Variance of measurement error
xl x2 x3 x4

0.003 0.012 0.299 0.116

(e & 0)
x5 x6

0.13 0.000
x7

0.000
x8

0.000
x9

0.000
x10 x11 x12 x13 x14 yl

0.000 0.000 0.000 0.000 0.000 0.000

Structural multiple correlations
xl x2 x3 x4 x5 x6 x7

0.985 0.664 0.969 0.702 0.93 1.000 1.000
x8 x9 xl0 xlI x12 x13 x14 y1

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Total coefficient of determination for structural equation (R2)

0.536

(Note: Numbers in parentheses aret-values)



The estimated model can be written as follows:

111 = 0.091 ~1 - 0.002 ~2 +2.024 ~3 + 0.228 ~4 + 0.007~5 + 0.013 ~6

- 0.007~7 + 0.172 ~8 - 0.215~9 + 0.019 ~10 - 0.143 ~11

y1 =1]1
100 0 0 0 0 o 0 o 0

xl .330 0 0 0 o 0 0 0 o 0
x2 010 0 o 0 0 0 0 0 0

~1 81x3 0.17 0 0 o 0 000 0 0 ~2 82x4 0.43 0 0 o 0 000 0 0 ~3 83x5
x6 001 0 0000000 ~4 54

x7 000 1 o 0 0 0 0 0 0 ~5 85
x8 = 000 0 1 0 0 0 0 0 0 ~6 + 86

~7 87x9 000 0 o 1 000 0 0 ~8 88x10 000 0 0010000 ~9 09x11
x12 000 0 000 1 000 ~10 810

x13 000 0 o 0 0 0 1 0 0 ~11 811
x14 000 0 o 0 000 1 0

000 0 o 0 000 0 1
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Table 6.6 Selected LISREL Results for Model for Testing the Institutional Hypothesis

(without Non-market Countries and Developed Countries)

( Sample size = 135 )

Chi-square (X2)
Degrees of Freedom (DF)
Adjusted chi-square (X2/DF)
Goodness of fit index (GFI)
Adjusted goodness Gf fit index (AGFI)
Root mean square of residual (RMSR)

11. 01
9

1.22
0.989
0.854
0.008

(p=0.275)

Structural coefficients (r)
I ~1 ~2 ~3

n1 0.158 -0.003 1.293
(2.02) (-0.18) (1. 55)

~4 ~5 ~6 ~7 ~8 ~9 ~10 ~11
0.224 0.01 0.005 -0.000 0.178 -0.319 0.038 -0.133

(1.50) (0.59) (0.34) (-0.05) (3.85) (-3.78) (0.33) (-1.26)

bvariance of measurement error
~

xl x2 x3 x4
0.024 0.012 1.196 0.113

(e & 5)
x5 x6

0.18 0.000
x7

0.000
x8

0.000
x9

0.000
x10 x11 x12 x13 x14 y1

0.000 0.000 0.000 0.000 0.000 0.000

Structural multiple correlations
xl x2 x3 x4 x5 x6 x7

0.809 0.636 0.768 0.681 0.849 1.000 1.000
x8

1.000
x9

1. 000
x10

1. 000
x11

1.000
x12

1. 000
x13

1. 000
x14

1. 000
y1

1. 000

Total coefficient of determination for structural equation (R2)

0.321

(Note: Numbers in parentheses are t-values)



The estimated model can be written as follows:

111 = 0.158 ~1- 0.003 ~2 + 1.293 ~3 + 0.224 ~4 + 0.010 ~5 + 0.005 ~6

- 0.000 ~7 + 0.178 ~8 - 0.319 ~9 + 0.038 ~10 - 0.113 ~11

yl=171
I 0 0 0 0 0 0 0 0 0 0

xl .460 0 0 0 0 0 0 0 0 0
x2 o I 0 0 0 0 0 0 000

~1 / 81
x3 0.25 0 0 0 0 0 0 0 o 0 ~2 82x4 0.50 0 0 0 0 0 0 0 o 0 ~3 83x5
x6 o 0 I 0 0 0 000 o 0 ~4 M

x7 000 I 0 000 0 o 0 ~5 85

x8 = o 0 0 0 I 000 0 o 0 ~6 + 86

x9 ~7 87
00000 I 000 o 0 ~8 88xlO 00000 0 I 0 0 o 0 ~9 89xlI

xl2 o 0 0 0 0 0 0 I 0 o 0 ~10 810

xl3 00000 000 I o 0 ~11 811

xl4 o 0 0 0 0 000 0 I 0
00000 000 0 o I

The above two tables show that the overall model is rather robust to

the sample size.

6.7 Summary

Economic development is associated with income inequality in

different ways, depending on the level and stage of economic development.

If economic growth is considered, it may be expected that rapid economic

growth will have a positive effect on income inequality. Considerable
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evidence supports this theoretical position. Population growth is positively

related to income inequality. Early primary education expansion increases

income inequality, while secondary education reduces income inequality.

Health is another equalizer of income distribution. No significant

relationship is found between political structure and income inequality.

What do these results signify? Chapter 7 discusses policy implications

and draws conclusions.
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Chapter 7. Summary and Conclusions

7.1 Introduction

This cross-sectionalltime-series study of some 98 contemporary

polities focuses on the political-economic determinants of income

inequality. The characteristics of national economic development, political

structure, and demographic and educational structures are explored for

their influence on the level of income inequality. Section 7.2 summarizes

the main findings of the study. Section 7.3 discusses the implications of

results. Section 7.4 evaluates the study, examining its strengths and

weaknesses and discusses suggestions for further study.

7.2 Summary of Findings

7.2.1 Economic Development and Income Inequality

The notion that economic development is associated with income

inequality has received considerable and frequent attention in scholarly

literature. Planners and scholars alike have often disagreed on the direction

of this association: some propose a positive linkage, while others argued

equally forcefully for the opposite. Based on the theoretical and empirical

work in this study, it may be said that each position has considerable merit.

The positive linkage occurs in the early stage of a country's economic

development, i.e., decrements to income inequality do not correspond with
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increments in economic development. The negative linkage occurs in the

late stage of a country's economic development, i.e., income inequality

decreases when economic development is beyond a threshold.

7.2.2 Demographic Factors, Education, Political Structure

and Economic Growth and Income Inequality

Economists who put forward arguments relating various aspects of

economic development to income inequality have tended to rely heavily on

political, demographic and sociological factors in their explanations.

Subsequently, political scientists, demographers and sociologists have come

to utilize these arguments without much amplification on the latent

political, demographic and sociological components of economic analyses.

Four areas have borne the brunt of such imprecision: (1) political

structure, including freedom, civil liberties and political rights; (2)

educational structure, including primary education and secondary

education; (3) health; (4) nutrition; and (5) economic growth.

It appears that freedom, political rights and civil liberties are unable to

account for very much of the variation in income inequality. Although

these null findings may seem surprising in view of the attention these

factors have received in some theoretical discussions, they are congruent

with the conclusions of several other empirical analyses (Zeigler, 1988;

Jackman, 1974; Bollen and Jackman,1985)

In conformity with previous observations on this general topic by

others, population growth is positively related to income inequality.

The finding that economic growth continues to show a significant

positive relationship to income inequality offers indirect support for the
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inverted U'-curve hypothesis. This finding suggests that the relative income

position of the poor tends to suffer from rapid economic growth, while

that of the rich tends to improve at the same time. It confirms the

conclusions of several previous studies.72

Health is found to be negatively related to income inequality.

Less noticed heretofore, primary education demonstrates tendencies in

increasing income inequality while secondary education does inversely.

This plausible paradox suggests that although it may worsen income

distribution, primary education cannot be ignored since it seems to be a

necessary condition for initial economic development.

7.3 Summary and Conclusions

Kuznets's inverted U-curve hypothesis regarding the relationship

between economic development and income inequality has not been

rigorously tested due to the unavailability and quality of data, and problems

with sample composition, and concept formulation. Likewise, the

relationships between institutional factors and income inequality have been

largely untested. This study has made an attempt to address these concerns

by employing a more sophisticated approach and updated and more

consistent data with a relatively long time span.

In terms of methodological issues in testing the hypotheses, this study

differs from previous studies mainly in the following ways: first, economic

development is studied as a multiple-dimension concept and then measured

by both real gross domestic product per capita and physical quality of life

72 Kuznets (1955), Paukert (1973), Weede and Tiefenbach (1981), and Fiala (1987)
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index; second, measurement errors of indicators for income inequality and

economic development, resulting primarily from income concept variations

among countries, are incorporated into the LISREL measurement model;

third, a blend of time-series and cross-country approaches is employed.

The research results strongly support the inverted U-curve hypothesis.

This fmding suggests that as economic development takes place, income

inequality increases first and then decreases after it reaches a turning point.

However, the assessment of the relationship does not explain what brings

about this change.

Since it is neither intuitively nor deductively obvious why economic

development alone should promote income equality, the second part of this

study introduces political, demographic and sociological factors for a fuller.

explanation of the relationships between economic development and income

inequality. The study shows that population growth, economic growth, and

primary education increase income inequality while health and secondary

education tend to decrease it. However, it fails to fmd support for the

hypotheses that freedom, political rights, and civil liberties are negatively

associated with income inequality.

The results suggest:

(a) Although economic growth may bring about economic

development, it could not take care of overall income inequality since the

relative income position of the poor tends to suffer from rapid economic

growth while that of the rich tends to improve:

(b) Primary education may benefit a portion of the poor in the short

run. However, this is a transitory because eventually the expansion in

primary education would accelerate the mass exodus from rural to urban
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areas and widen the income gap between rural and urban societies and thus

increase income inequality.

(c) The reduction of population growth rate has a substantial

countervailing effect on income inequality, especially for the less developed

countries since they stand the best chance of decreasing income inequality.

(d) When politically feasible, a country's human capital policy

focusing on lessening income inequality should allow for increased budgets

for secondary education and health.

(e) Political structures do not necessarily guarantee a reduction in

income inequality.

It is concluded from all evidence that economic development is a

necessary but not a sufficient condition for reduction of income inequality

and that to translate economic development into reduction of income

inequality, economic and non-economic measures have to complement each

other.

7.4 Evaluation of the Study

Previous work on the topic of income inequality has tended to be

restrictive in that it has attempted to explain income inequality solely in

terms of economic determinants. Typical explorations ignored the

conglomerate effects of many potential causes which reside within the

polity. Moreover, there are several methodological deficiencies in the

previous studies, such as misuse of cross-sectional data, imperfect

indicators, indicators not fully capturing the nature of concepts. For

example, GDP per capita captures only one of the aspects of economic
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development, indicators are not distinguished from their underlying

concepts, and measurement errors are not taken into account although it is

widely realized that they influence our conclusions. In this study, an

attempt is made to address these issues as directly as possible. In seeking a

plausible explanation of variant level of income inequality, this study has

endeavored to build on the work of others by integrating some specific

propositions which have shown prior theoretical and empirical promise.

The strengths of this study are summarized in the following section.

7.4.1 Strengths of the Study

1. Multiple indicators were employed to measure economic

development. The measurement strategy used to assess the level of

economic development with contemporary polities itself has important

implications. As noted earlier, the issues involved in measuring economic

development have proved intriguing from a wide latitude of perspectives.

The most commonly accepted measure is GDP per capita. This measure

has been accused of many shortcomings, as discussed in Chapter 4. Then

RGDP per capita is used to replace GDP per capita because GDP per capita

uses official exchange rate which is not compatible among countries and

does not include in-kind income and PQLI is used to supplement GDP per

capita. Economic development is measured by these two indicators, which

are highly correlated with each other.

2. Cross section/time series approach is used in this study. It is well

known that relatively complete time series data (covering various stages of

economic development of a polity) on income inequality is generally

unavailable. Also a country's income inequality tends to change very slowly
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in a short period. Notwithstanding these considerations, there is a limit to

how much cross-sectional analysis can tell us about social and economic

progress. Moreover, the implicit premise of such analyses -- that there is

somehow one common model of economic development or income

inequality applicable to all countries -- leads to debates about

methodological issues. To illuminate, if not settle, this question, a blend of

two approaches is employed, that is that limited times series data as well as

cross-national data are incorporated into the model at the same time.

3. Although it is widely recognized that quality of data for income,

income inequality and other socio-economic concepts is poor which, to

some extent, biases results and hence invalidates conclusions, measurement

error problems have been largely unsolved in economic

development/income inequality analyses. An attempt has been made in this

study to address these issues as directly as possible by incorporating

measurement errors explicitly into the model. The results in this study

showed that a rather large proportion of variance in income inequality,

about 10 percent of the total variation, has been accounted for by

measurement errors. This finding has important research implications.

Other things being equal, measurement errors have substantial influence on

our results such that conclusions cannot be drawn based solely on such

statistics as R2 when regression techniques are employed in economic

development/income inequality analyses.

4. In this study, the conventional view that education is an equalizer in

income distribution has been clarified as follows: As general rule,

secondary education is an equalizer in income distribution; however,

primary education is described as a disequalizer. The latter also challenges
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an existing argument that primary education improves income distribution

through its effect on the poor. Nafziger (1990) argued that primary

education, rather than secondary or higher education, benefits the poor

through redistributing income. From a socio-economic dynamic

perspective, that primary education benefits the poor (more specifically

only part of the poor) is a transitory result in the process of economic

development since eventually the expansion of primary education

accelerates the transition of population from rural to urban societies and

widens the income gap between rural and urban societies and thus increases

income inequality. This finding suggests that if a country passes the stage of

initial economic development, when politically feasible, its education policy

focusing on reducing income inequality should increase budgets for

secondary or higher education.

In short, primary and secondary education play different roles in

shaping the pattern of income inequality. This may guide our education

programming in order to achieve some specific balance targets in the

various stages of economic development, such as initial economic

development with increased income inequality and further economic

expansion with equality.

5. Less noticed heretofore, the effects of national health and nutrition

levels on income inequality received equal attention in this study. It is

found that health is negatively related to income inequality while nutrition

is not, statistically. However, theoretically, good health and nutrition are

intertwined with a country's economic and social development. As

discussed in previous chapters, poor health may contribute not only to

physical suffering and mental fatigue, but also to lower labor productivity
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with results of increasing income inequality. Thus increasing the national

health level should be regarded as part of human capital investment,

especially for those LDCs trying to alleviate poverty.

6. A political structure is validated as a three-factor concept in this

study. These three dimensions are freedom, political rights and civil

liberties. Although it is postulated that these factors are negatively

associated with income inequality, this study fails to find support for this

hypothesis. This finding suggests that political structures do not necessarily

guarantee reduction of income inequality.

7. Two large data sets (Gini coefficient and PQLI) have been compiled

for this study.

7.4.2 Weaknesses of the Study

First, it should be pointed out that the evidence presented here is

nonexperimental. This means that the theory and its implications are

bounded by the available data. Thus, new developments in any or all of the

economic and political mechanisms that are argued to be the determinants

of income inequality will potentially have effects which are not predicted

by the model. For example, drastic system changes, such as the shocks

brought about by OPEC's price quadrupling of 1973 may cause the system

to distribute income in a radically different fashion. The impact of such

changes, unexpected changes or factors as in "catastrophe theory", cannot

be foretold solely from the theory, the research approach and the data

utilized here.

Second, an important aspect of the cross-sectional longitudinal

question that must be considered is the relative dynamics of the variables in
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the model. For example, initial distribution of asset and income will have

substantial effects on future income inequalities. Due to the unavailability

of data, dynamic analysis on income inequality could not be conducted in

this study. It is hoped that longitudinal analyses may be conducted in the

future.

Third, this study emphasizes relative income distribution with

minimum discussion on absolute income distribution. However, absolute

income distribution is of importance in view of its redistribution policy

implications.

7.4.3 Suggestions for Further Study

First, it would be desirable to investigate the likely reciprocal

influences among the variables. For example, as shown in George (1988)

and Haslag, Formby and Slottje(1988), the causal connection between

economic growth and income inequality can operate in both directions. One

direction is shown in this study. The other direction is that income

inequality can have an impact on economic growth. For the latter, there are

different arguments. On the one hand, some conservative economists argue

that faster economic growth is facilitated by capital accumulation and

investment, which in turn is facilitated by an unequal income distribution

(as the poor tend to consume rather than save their additional income); in

other words, income inequality has a positive impact on economic growth.

On the other hand, some radical economists declare that income inequality

has a negative impact on economic growth. Their reasoning is that

economic disincentives and political unrest follow when income inequality

reaches some critical level; the ensuing political and social upheaval
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disrupts business activity and results in lower rates of growth. Regardless

of whether income inequality fosters or retards economic growth, the

picture shown here indicates that the relationship between economic growth

and income inequality is more complicated than what is expected.

Similar!y, the feedback relationship between income inequality and

political structure could be imagined. Furthermore, there may be

interaction among those determinants of income inequality. For example,

population growth may hamper economic development as Malthus

contends. Another example is that many political scientists argue that there

are feedback relationships between freedom, political rights, civil liberties

and economic development.

In short, then, although we have found some cross-national patterns of

the type described by Ahluwalia (l976a) as "stylized facts," far more work

needs to be done to refine our understanding of the nature of causal

mechanisms producing these observed patterns. These mechanisms may be

characterized by a feedback process between variables rather than the

unilateral causality implied by this and many other analyses of income

inequality.

Second, whenever feasible, longitudinal analyses of how changes in

income inequality are related to changes in various demographic,

economic, and political variables should be undertaken to complement

cross-section/time series analysis.
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Appendix A: Hypotheses, Variables and Indicators

Table A.I Hypotheses, Variables and Indicators

Hypotheses

The Inverted U
curve Hypothesis

Institutional
Hypotheses

Variables

Income distribution
Economic development

Economic development
square

Income distribution
Economic development

Economic development
square

Population growth
Economic growth
Freedom
Political rights
Civil liberties
Primary education
Secondary education
Nutrition
Health
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Indicators

Gini coefficient
RGDP per capita
Physical quality of life index

Square of RGDP per capita
Square of Physical quality
of life index

Gini coefficient
RGDP per capita
Physical quality of life index

Square of RGDP per capita
Square of Physical quality
of life index
Population growth rate
RGDP per capita growth rate
Freedom index
Political rights index
Civil liberties index
Primary enrollment ratios
Secondary enrollment ratios
Infant mortality index
Life expectancy index



Appendix B: Country List

Table B.1 Country, Code and Group List

COUNTRY
OR REGION
NAME

COUNTRY
OR REGION
CODE (CCCD)

GROUP a

ARGENTINA
AUSTRALIA
AUSTRIA
BAHAMAS, THE
BANGLADESH
BARBADOS
BELGIUM
BENIN
BERMUDA
BOLIVIA
BOTSWANA
BRAZIL
BURMA
CANADA
CHAD
CHILE
CHINA
COLOMBIA
COSTA RICA
COTE D'IVOIRE
CYPRUS
CZECHOSLOVAKIA
DENMARK
DOMINICAN REPUBLIC
ECUADOR
EGYPT
EL SALVADOR
FIJI
FINLAND
FRANCE
GABON
GERMAN DEMOCRATIC REPUBLIC
GERMANY, W.
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ARG
AUS
AUT
BHS
BGD
BRB
BEL
BEN
BMU
BOL
BWA
BRA
BUR
CAN
TCD
CHL
CHN
COL
CRI
CIV
CYP
CSK
DNK
DOM
ECU
EGY
SLV
FJI
FIN
FRA
GAB
DDR
DEU

3
1
1
3
3
3
1
3
3
3
3
3
3
1
3
3
2
3
3
3
3
2
1
3
3
3
3
3
1
1
3
2
1



Table B.l Country, Code and Group List (Continued)

COUNTRY
OR REGION
NAME

COUNTRY
OR REGION
CODE (CCCD)

GROUP a

GHANA
GREECE
GUATEMALA
GUYANA
HONDURAS
HONG KONG
HUNGARY
INDIA
INDONESIA
IRAN, ISLAMIC REPUBLIC OF
IRAQ
IRELAND
ISRAEL
ITALY
IVORY COAST
JAMAICA
JAPAN
KENYA
KOREA, REPUBLIC OF
LEBANON
MADAGASCAR
MALAWI
MALAYSIA
MAURITIUS
MEXICO
MOROCCO
NEPAL
NETHERLANDS
NEW ZEALAND
NIGER
NIGERIA
NORWAY
PAKISTAN
PANAMA
PERU

117

GHA
GRC
GTM
GUY
HND
HKG
HUN
IND
IDN
IRN
IRQ
IRL
ISR
ITA
AAA
JAM
JPN
KEN
KOR
LBN
MDG
MWI
MYS
MUS
MEX
MAR
NPL
NLD
NZL
NER
NGA
NOR
PAK
PAN
PER

3
3
3
3
3
3
2
3
3
3
3
1
3
1
3
3
1
3
3
3
3
3
3
3
3
3
3
1
1
3
3
1
3
3
3



Table B.I Country, Code and Group List (Continued)

COUNTRY
OR REGION
NAME

PHILIPPINES
POLAND
PORTUGAL
PUERTO RICO
REUNION
SENEGAL
SEYCHELLES
SIERRA LEONE
SINGAPORE
SOUTH AFRICA
SPAIN
SRI LANKA
SUDAN
SURINAM
SWEDEN
SWITZERLAND
TAIWAN
TANZANIA
THAILAND
TRINIDAD AND TOBAGO
TUNISIA
TURKEY
UGANDA
UNITED KINGDOM
UNITED STATES
URUGUAY
VENEZUELA
YUGOSLAVIA
ZAMBIA
ZIMBABWE

COUNTRY
OR REGION
CODE (CCCD)

PHL
POL
PRT
PRI
REU
SEN
SYC
SLE
SGP
ZAF
ESP
LKA
SDN
SUR
SWE
CHE
EEE
TZA
THA
TTO
TUN
TUR
UGA
GBR
USA
URY
VEN
YUG
2MB
ZWE

GROUP a

3
2
3
3
3
3
3
3
3
3
1
3
3
3
1
1
3
3
3
3
3
3
3
1
1
3
3
2
3
3

Note aAccording to the World Bank's classification, all countries fall into two general

categories: Developed countries, which are in Group one as in the above table, and less

developed countries, which are in Group 3. For the purpose of validating our models,

nonmarket countries, which are in Group 2 are listed separately in the table.
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Appendix C: Normality Testing Results

VARIABLE=GINI

MOMENTS

N 265 SUM WGTS 265

MEAN 0.429677 SUM 113.864

STD DEV 0.108437 VARIANCE 0.0117585

SKEWNESS 0.30858 KURTOSIS -0.386281

USS 52.0292 CSS 3.10424

CV 25.2367 STD MEAN 0.0066612

T:MEAN=O 64.5045 PROB>ITI 0.0001

SGN RANK 17622.5 PROB>ISI 0.0001

NUM "= 0 265

D:NORMAL 0.0758933 PROB>D <.01

VARIABLE=LOGRGDP

MOMENTS

N 341 SUM WGTS 341

MEAN 3.35326 SUM 1143.46

STD DEV 0.445774 VARIANCE 0.198714

SKEWNESS -0.144236 KURTOSIS -1.15763

USS 3901.89 CSS 67.5629

CV 13.2937 STD MEAN 0.02414

T:MEAN=O 138.909 PROB>ITI 0.0001

SGN RANK 29155.5 PROB>ISI 0.0001

NUM "= 0 341

D:NORMAL 0.102074 PROB>D <.01
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VARIABLE=LOGRGDP2

MOMENTS

N 341 SUM WGTS 341

MEAN 11.4425 SUM 3901. 89

STD DEV 2.96655 VARIANCE 8.80044

SKEWNESS 0.0170354 KURTOSIS -1.25397

USS 47639.5 CSS 2992.15

CV 25.9258 STD MEAN 0.160648

T:MEAN=O 71.2271 PROB>ITI 0.0001

SGN RANK 29155.5 PROB>ISI 0.0001

NUM "= 0 341

D:NORMAL 0.100036 PROB>D <.01

VARIABLE=LOGPQLI

MOMENTS

N 332 SUM WGTS 332

MEAN 1.81041 SUM 601. 055

STD DEV 0.195343 VARIANCE 0.038159

SKEWNESS -1. 49927 KURTOSIS 2.47167

USS 1100.78 CSS 12.6306

CV 10.79 STD MEAN 0.0107209

T:MEAN=O 168.868 PROB>ITI 0.0001

SGN RANK 27639 PROB>ISI 0.0001

NUM "= 0 332

D:NORMAL 0.179869 PROB>D <.01
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VARIABLE=LOGPQLI2

MOMENTS

N 332 SUM WGTS 332

MEAN 3.31562 SUM 1100.78

STD DEV 0.652874 VARIANCE 0.426245

SKEWNESS -1.15503 KURTOSIS 0.758361

USS 3790.87 CSS 141. 087

CV 19.6909 STD MEAN 0.0358311

T:MEAN=O 92.5345 PROB>ITI 0.0001

SGN RANK 27639 PROB>ISI 0.0001

NUM "= 0 332

D:NORMAL 0.169293 PROB>D <.01

VARIABLE=LOGCROS

MOMENTS

N 314 SUM WGTS 314

MEAN 6.08301 SUM 1910.06

STD DEV 1. 35144 VARIANCE 1. 82639

SKEWNESS -0.368673 KURTOSIS -0.796764

USS 12190.6 CSS 571. 661

CV 22.2167 STD MEAN 0.0762662

T:MEAN=O 79.7602 PROB>ITI 0.0001

SGN RANK 24727.5 PROB> IS I 0.0001

NUM "= 0 314

D:NORMAL 0.0778819 PROB>D <.01
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VARIABLE=MRGDPGR

MOMENTS

N 336 SUM WGTS 336

MEAN 0.0322323 SUM 10.8301

STD DEV 0.0416232 VARIANCE 0.00173249

SKEWNESS 0.67843 KURTOSIS 4.31466

USS 0.929461 CSS 0.580384

CV 129.135 STD MEAN 0.00227073

T:MEAN=O 14.1947 PROB>\TI 0.0001

SGN RANK 22024 PROB>ISI 0.0001

NUM "= 0 336

D:NORMAL 0.0663216 PROB>D <.01

VARIABLE=MPOPGR

MOMENTS

N 358 SUM WGTS 358

MEAN 0.0188995 SUM 6.76601

STD DEV 0.0111996 VARIANCE .000125432

SKEWNESS -0.03453 KURTOSIS -0.805772

USS 0.172653 CSS 0.0447792

CV 59.259 STD MEAN .000591919

T:MEAN=O 31. 9292 PROB>ITI 0.0001

SGN RANK 31507 PROB>\SI 0.0001

NUM "= 0 356

D:NORMAL 0.0872069 PROB>D <.01
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VARIABLE=FREEI

MOMENTS

N 360 SUM WGTS 360

MEAN 1. 775 SUM 639

STD DEV 0.815544 VARIANCE 0.665111

SKEWNESS 0.435187 KURTOSIS -1. 36435

USS 1373 CSS 238.775

CV 45.9461 STD MEAN 0.0429829

T:MEAN=O 41.2955 PROB>ITI 0.0001

SGN RANK 32490 PROB>ISI 0.0001

NUM "'= 0 360

D:NORMAL 0.298461 PROB>D <.01

VARIABLE= MPOLRT

MOMENTS

N 360 SUM WGTS 360

MEAN 3.40602 SUM 1226.17

STD DEV 2.10904 VARIANCE 4.44804

SKEWNESS 0.34092 KURTOSIS -1. 37647

USS 5773.19 CSS 1596.85

CV 61. 9209 STD MEAN 0.111156

T:MEAN=O 30.6418 PROB>ITI 0.0001

SGN RANK 32490 PROB>ISI 0.0001

NUM "'= 0 360

D:NORMAL 0.214173 PROB>D <.01
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VARIABLE=MCIVLY

MOMENTS

N 360 SUM WGTS 360

MEAN 3.50139 SUM 1260.5

STD DEV 1.90202 VARIANCE 3.61769

SKEWNESS 0.0204409 KURTOSIS -1. 40101

USS 5712.25 CSS 1298.75

CV 54.3219 STD MEAN 0.100245

T:MEAN=O 34.9282 PROB>ITI 0.0001

SGN RANK 32490 PROB>ISI 0.0001

NUM "= 0 360

D:NORMAL 0.187402 PROB>D <.01

VARIABLE=PRMENR

MOMENTS

N 349 SUM WGTS 349

MEAN 0.913906 SUM 318.953

STD DEV 0.22126 VARIANCE 0.0489559

SKEWNESS -1.21859 KURTOSIS 0.907381

USS 308.53 CSS 17.0367

CV 24.2103 STD MEAN 0.0118438

T:MEAN=O 77.1635 PROB>ITI 0.0001

SGN RANK 30537.5 PROB>ISI 0.0001

NUM "= 0 349

D:NORMAL 0.200895 PROB>D <.01
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VARIABLE=SNDENR

MOMENTS

N 349 SUM WGTS 349

MEAN 0.476476 SUM 166.29

STD DEV 0.284686 VARIANCE 0.0810462

SKEWNESS 0.222193 KURTOSIS -1.21843

USS 107.437 CSS 28.2041

CV 59.7483 STD MEAN 0.0152389

T:MEAN=O 31.2671 PROB>IT! 0.0001

SGN RANK 30537.5 PROB>ISI 0.0001

NUM "= 0 349

D:NORMAL 0.107385 PROB>D <.01

VARIABLE=INFANT

MOMENTS

N 332 SUM WGTS 332

MEAN 0.732684 SUM 243.251

STD DEV 0.234306 VARIANCE 0.0548995

SKEWNESS -0.65119 KURTOSIS -0.795219

USS 196.398 CSS 18.1717

CV 31. 9792 STD MEAN 0.0128592

T:MEAN=O 56.9772 PROB>ITI 0.0001

SGN RANK 27639 PROB>ISI 0.0001

NUM A= 0 332

D:NORMAL 0.150815 PROB>D <.01
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VARIABLE=LIFE

MOMENTS

N 332 SUM WGTS 332

MEAN 0.687509 SUM 228.253

STD DEV 0.215538 VARIANCE 0.0464568

SKEWNESS -0.676527 KURTOSIS -0.586583

USS 172.303 CSS 15.3772

CV 31.3506 STD MEAN 0.0118292

T:MEAN=O 58.1196 PROB>\TI 0.0001

SGN RANK 27639 PROB>ISI 0.0001

NUM A= 0 332

D:NORMAL 0.125193 PROB>D <.01
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