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Summary

This thesis contains three essays that analyses income inequality and poverty.

Chapter 1 examines the impact of education on income inequality in 18 Latin
American countries between 2000 and 2010. This period has raised interest in the
academic community because inequality has fallen across the region, after several years
of consistent high levels. Employing the novel technique proposed by Firpo et al.,

(2007) my research provides a detailed decomposition of inequality.

In Chapter 2 I examine and contrasts poverty and inequality measures using income
and consumption data from Mexico between 1994 and 2014. I investigate how poverty
and inequality measures have changed over time and compare results using income and
consumption based definitions. Using data from the Household Income and Expenditure
Surveys (ENIGH), I construct four measures of resources two income based and two
consumption based. The results suggest that income and consumption measures of

poverty can complement each other when evaluating certain policy programs.
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In Chapter 3 we analyze the changes in the gender structure at the top of the
income distribution in the United Kingdom over the last 19 years using administrative
data from tax records. Despite the fact that women have increased their participation
in the labour market over the past 20 years, they remained underrepresented at the

very top of the income distribution.



Acknowledgments

[ am extremely grateful to my supervisors Silvia Avram and Mike Brewer for all the
comments and support through all this journey.

I would like to thank the Economic and Social Research Council (ESRC) for the
scholarship and the opportunities to improve my academic career.

[ am very thankful to my PhD examiners Olga Canté Sanchez and Xavier Jara Tamayo
for their comments that help to improve my research.

I am also grateful to the Institute of Social Research (ISER) and the University of
Essex for the opportunity the be part of an incredible multicultural community where
high academic standards are well combined with a friendly environment.

I am very thankful to my dearest Professors who were and are an inspiration for my
academic career: Jim Davies, J. Mario Herrera Ramos, Jonathan Molinet Malpica,
Miguel Székely Pardo, James Foster and Gerardo Esquivel Hernandez.

Thanks to all my friends from the University of Essex: Cata, Andres, Abril, Fede,
Victor, Caroline, Ipek, Duygu, Tatiana, David, Paulino, Greta, Adam, Enrico, Iva,
Veridiana, Rumina, Franco, Yuliya, Liza, Laura, Andrea, Paloma, Daniel, Juliana,
Joshua, Cara and Janice. For the coffee and great times in Colchester.

v



I would like to thank to my beloved parents Claudia and Ramiro for their courage and
hard work. Special thanks to my brother Ramiro who has been always very supportive.
My deepest gratitude goes to Pedro José for being a unique and revolutionary human
being who support me at all times and was always open to discuss my research. Most of
all a huge thank you to my son Carlos Santiago, who arrived at the middle of the PhD

and transformed my life.



Declarations

No part of this thesis has been submitted for another degree.

Chapter 1 is based on the version published as Sdmano-Robles, C. (2018). “The
impact of education on income inequality in Latin America between 2000 and 2010”.

Inequality, Taxation and Intergenerational Transmission (Research on FEconomic

Inequality, Volume 26). Emerald Publishing Limited, 109-148.

Chapter 3 is co-authored with Professor Mike Brewer and an early version of part of
this chapter was previously published as Brewer M. and Samano-Robles, C. (2019). “Top
incomes in the UK analysis of the 2015-16 SPI”, ISER Working Paper 2019-06. Chapter

1 and Chapter 2 are exclusively mine.

vi



Contents

List of Figures xi
List of Tables XV
References 6

1 The Impact of Education on Income Inequality in Latin America

between 2000 and 2010 18
1.1 Introduction . . . . . . . . ... 18
1.2 Literature Review . . . . . . . . .. . oo 21
1.2.1 The effects of education on inequality . . . . . . . . .. ... ... 21
1.2.2  The decline in income inequality in Latin America . . . . . . . . . 26
1.3 Methodology . . . . . . . . .. 33
1.3.1 The FFL method . . . . . .. ... . ... .. ... ... ..., 35
1.3.2 Imference . . . . . . . . . .. 39
1.4 Data . . . . o e 40
1.5 Results . . . . . . o 43

vii



viii

1.5.1 RIF Regressions . . . . . . .. ... . . 43
1.5.2  Empirical Findings on the Aggregate Decomposition of Income
Inequality . . . . . . . .. 44

1.5.3 Empirical Findings on the Education Effects on Income Inequality 45

1.5.4 Discussion . . . . . . ... L 46

1.6 Conclusions . . . . . . . . . 51
References 53
1.7 Figures . . . . . . oo o8

1.8 Tables . . . . . . . 74

1.9 Appendix . . . ... 7

2 Measuring Inequality and Poverty with Income and Consumption in

Mexico, 1994 - 2014 84
2.1 Introduction . . . . . . ... 84
2.2 The Economic Context in Mexico . . . . . .. . . ... ... ... .... 87
2.2.1 Poverty in Mexico. . . . . . . . ... L 87
2.2.2  Income inequality in Mexico . . . . . . . .. .. .. ... ... 88
2.3  Measuring Living Standards: Income vs Consumption . . . . . . . . . .. 92
2.3.1 Income vs Consumption . . . . .. ... .. .. ... ... .... 92
2.3.2 Related Literature for Mexico . . . . . . .. .. .. .. ... ... 95
2.4 Data and Definitions . . . . . . .. ..o 96



ix

2.4.2 Income and expenditure measures . . . . . ... ...
25 Results. . . .. ..

2.5.1 Changes in average levels of living standards over time

2.5.2 Inmequality . . . . . . .. ...

2.5.3 Poverty . ...

2.6 Discussion and Conclusions . . . . .. ... ... ... ....
References

2.7 Figures . . . . . ..o

2.8 MTables . . . . . . .

3 The Gender Gap in Top Incomes in the UK, 1997/8 to 2016/7

3.1 Imtroduction . . . . . . . . ...
3.2 Literature Review . . . . . . . ... . oo
3.3 Data and methods . . . ... ... ... ... ... ... .

331 Data . ... .o

3.3.2 Further details on processing the Survey of Personal Incomes and

estimating top income shares . . . . .. .. ... ...

3.33 Methods . . . . . ...
3.3.4 Shift-share . . . . . ...

3.4 Results: top income trends . . . . . . .. ...
3.4.1 Recent Trends in Top Incomes . . . . . . . . ... ...

3.4.2 Gender Composition and Income Shares of Top Incomes

97

99

99

100

105

114

117

121

143

145



3.4.3 Industry Composition of Top Incomes . . . . . . . . ... ... .. 161

3.4.4 Distribution of women by age groups . . . . . .. ... ... ... 162

3.4.5 Regional distribution of women in the top 1% . . . . .. .. . .. 162

3.5 Results of the shift-share decomposition . . . . ... ... ... .. ... 163
3.5.1 Overall results of the decomposition . . . . . . .. ... ... ... 164

3.5.2 Contribution of different industries . . . . . . .. ... ... ... 165

3.6 Conclusion . . . . . . .. 168
References 171
3.7 Figures . . . . .. 174
3.8 Tables . . . . . .. 188



List of Figures

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.11

1.12

1.13

1.14

1.15

Unconditional Quantile Regression: Education cont. . . . . . . . . . . .. 59
Unconditional Quantile Regression: Education . . . .. ... ... ... 60
Total change in inequality . . . . . . .. .. .. ... L oL 61
Structure effect and Composition effect . . . . . . ... .. ... ... .. 62
Structure Effect . . . . . . . ..o 63
Composition Effect . . . . . ... ..o 64
Total effect of education on inequality . . . . . . ... ... .. ... ... 65
Education: structure and composition effect . . . . . . .. ... ... .. 66
Education: Composition Effect . . . . . ... ... ... ... ... ... 67
Education: Structure Effect . . . . . .. ..o 68
Average Change in Years of Education . . . ... .. ... .. .... ... 69
Distribution of years of Education 2000 vs 2010 cont. . . . . . . . . . .. 70
Distribution of years of Education 2000 vs 2010 . . . . . . ... ... .. 71
Education effect on inequality vs changes in years of education . . . . . . 72
Education effect on inequality vs changes in returns of education . . . . . 73

pel



xii

1.16 Aggregate Decomposition Results . . . . . . . .. ... ... ... 78
1.17 Education Effects on Inequality . . . . . .. .. ... ... ... ... .. 79
1.18 Decomposition Results cont. . . . . . . . .. .. ... o0 81
1.19 Decomposition Results cont. . . . . . . . . . ... ... 82
1.20 Decomposition Results . . . . . .. . ... ... oL 83
2.1 GDP growth (annual percentage) . . . . . . . . ... ... ... ... 122
2.2 Income Inequality in Mexico Gini index) . . . ... ... ... ... ... 123
2.3 Average Growth Rates 1994 - 2014 . . . . . . . . . .. . ... ... ... 124
2.4 Percentage Share of the Bottom Decile . . . . .. .. .. ... ... ... 125
2.5 Growth Incidence Curves 1994 - 2014 . . . . . . . . .. .. .. ... ... 126
2.6 Growth Incidence Curves 1994 - 2002 . . . . . . . . . . .. .. ... ... 127
2.7 Growth Incidence Curves 2002 - 2014 . . . . . . . . . .. ... ... ... 128
2.8 Broad Income vs Consumption . . . . . .. .. ... ... ... ..... 129
2.9 Cash Income vs Spending . . . . . .. ..o 130

2.10 Average Marginal Effects of being Female as the head of the household on

Cash Income and Spending poor Households . . . . ... .. ... ... 131

2.11 Average Marginal Effects of Rural on Cash Income and Spending poor

Households . . . . . . . 132

2.12 Average Marginal Effects of Number of People on Cash Income and

Spending poor Households . . . . . .. .. ... ... ... ... .. .. 133



xiii

2.13

2.14

2.15

2.16

2.17

2.18

2.19

2.20

2.21

3.1

3.2

3.3

Average Marginal Effects of the Head of the Household Twelve years of

education on Cash Income and Spending poor Households . . . . . . ..

Average Marginal Effects of Having 60 years of age or more as the Head of

the Household on Cash Income and Spending poor Households . . . . .

Average Marginal Effects of Renting a house rather than being the owner

on Cash Income and Spending poor Households . . . . . . ... ... ..

Average Marginal Effects of being Female as the head of the household on

Broad Income and Consumption poor Households . . . . . .. .. .. ..

Average Marginal Effects of Rural on Broad Income and Consumption poor

Households . . . . . . . . .

Average Marginal Effects of Number of People on Broad Income and

Consumption poor Households . . . . . . . . ... ... ... ......

Average Marginal Effects of the Head of the Household Twelve years of

education on Broad Income and Consumption poor Households . . . . .

Average Marginal Effects of Having 60 years of age or more as the Head of

the Household on Broad Income and Consumption poor Households

Average Marginal Effects of Renting a house rather than being the owner

on Broad Income and Consumption poor Households . . . . . .. . . ..

Top Income Shares in the UK 1996/7 to 2016/7 . . . . . . . . ... ...
Fraction of top incomes in the UK that is earned, 1996/7 to 2016/7 . . .

Share of women in top income groups in the UK, 1996/7 to 2016/7

134

135

136

137

138

139

140

141



3.4

3.5

3.6

3.7

3.8

3.9

Women’s share of total income by top income groups in the UK, 1996/7
t0 2016/7 . . . 178
Earned income share for men and women in the top 10 to 1% in the UK,
1996/7 to 2016/7 . . . . . .. 179
Earned income share for men and women in the top 1 to 0.1% in the UK,
1996/7 to 2016/7 . . . . . .. 180
Earned income share for men and women in the top 0.1% in the UK,
1996/7 to 2016/7 . . . . . . 181
Share of women by group of age in the top 10 to 1% in the UK, 1997/8 to
2016/7 . . . 182
Share of women by group of age in the top 1 to 0.1% in the UK, 1997/8

t0 2016/7 . . . 183

3.10 Share of women by group of age in the top 0.1% in the UK, 1997/8 to 2016/7184

3.11 Shift-share results, 1997 - 2016 . . . . . . . . . . ... ... ... ... 185
3.12 Shift-share results, 1997 -2009 . . . . . . . . . . .. ... L. 186
3.13 Shift-share results, 2009 - 2016 . . . . . . . . . . . . . ... .. ... ... 187

Xiv



List of Tables

1.1  Household surveys used form SEDLAC harmonization . . . . . . . . . .. 75
1.2 Summary statistics . . . . . . ..o 76
2.1 Percentile shares by income and consumption definition . . . . . . . . .. 144
3.1 Top income shares in the UK a comparison of our estimates vs those at

the World Inequality Database . . . . . . . .. ... ... ... ...... 189
3.2 Share of women by Region from thetop 1 % . . . . . ... ... ... .. 190
3.3 Industry shares of total income, top 10-1% . . . . . . . . . ... .. ... 191
3.4 Industry shares of total income, top 1-0.1% . . . . . . ... .. ... ... 192
3.5 Industry shares of total income, top 0.1-0.05% . . . . . . ... ... ... 193
3.6 Industry shares of total income, top 0.05% . . . . . ... ... ... ... 194
3.7 Shift-Share results 1997-2016 . . . . . . . . . . . ... 194
3.8 Shift-Share results 1997-2009 . . . . . . . . . ..o 195
3.9 Shift-Share results 2009-2016 consistent definition of industry . . . . . . . 195
3.10 Shift-Share results 2009-2016 post 2009 definition of industry . . . . . . 195
3.11 Shift-Share results for the top 10 to 1% 1997-2016 . . . . . . .. .. .. 196

XV



xXVvi

3.12 Shift-Share results for the top 1 to 0.1% 1997-2016 . . . . .. ... ... 197
3.13 Shift-Share results for the top 10 to 1% 1997-2009 . . . . . . ... ... 198
3.14 Shift-Share results for the top 1 to 0.1% 1997-2009 . . . . . .. ... .. 199
3.15 Shift-Share results for the top 10 to 1% 2009-2016 . . . . . . . ... ... 200

3.16 Shift-Share results for the top 1 to 0.1% 2009-2016 . . . ... ... ... 201



Introduction

Inequality has been a hot topic over the last years due to the increasing accumulation of
income among the very rich (Alvaredo et al. (2018)). Historically, inequality in Latin
America has been particularly high but in recent years, has been declining. In the last
report from the World Inequality Database for Latin America, De Rosa et al. (2020)
find that despite falling trends in some countries, inequality is still very high and most

likely underestimated when using only survey data .

The main topics of this thesis are inequality and poverty. The first two Chapters
focus on inequality and poverty in Latin America where over the period between 2000
and 2010 inequality has been declining in most of the countries in the region. The
first Chapter analyses the effects of educational expansion on the declining levels of
inequality in 18 countries in Latin America. In the second Chapter, I focus on the case
of Mexico, where there is no agreement on the declining trend on income inequality. The
disagreement is due to the problems of miss-measurement when using income surveys,
specifically at the top of the income distribution. Researchers have shown that after
adjusting incomes at the top, income inequality is higher (see Campos-Vazquez and Lustig

1



(2017)). However, to the best of my knowledge there is not yet evidence on how inequality
and poverty measures may be affected by possible miss-measurement at the bottom of
the income distribution. A growing literature in the US and the UK suggests income
at the bottom of the distribution is underestimated and that consumption provides a
more accurate measure of well-being (see Meyer and Sullivan (2003) and Brewer et al.
(2017)). The information that consumption can provide to improve measurements of
inequality and poverty has not been explored in Latin America, including Mexico. The
second Chapter analyses different measures of inequality and poverty using income and
consumption data to understand whether consumption measures of well-being provide
different results compare to those using income data for Mexico. Finally, the third chapter
of this thesis examines income inequality at the top of the income distribution. Using
administrative data, we characterize the gender gap among the top income groups in the
United Kingdom. This analysis has been motivated by the increasing evidence of under
reporting of income among top income groups using survey data (see Burkhauser et al.

(2018a)).

The theoretical links between education and income inequality have been extensively
debated(see Salverda et al. (2009)). However, the empirical evidence is less clear,
especially in less developed countries. Historically, Latin America has been
characterized by high inequality levels. However, between 2000 and 2010 inequality has
declined significantly throughout the region. At the same time, governments in the
region have been expanding education: education expanded on average by one year over

the same period. The first chapter investigates the links between educational expansion



and changes in income inequality in 18 countries from 2000 to 2010, using RIF based
decomposition. I find that the expansion of education, keeping everything else constant
increased inequality in the region, confirming the presence of the Paradox of Progress.
However, once changes in returns to education are taken into account as well, the
expansion of education contributes to a reduction in inequality in some countries while
in others it increases inequality. The reason behind these heterogeneous effects of
education could lie in the shape of the returns to education which is country specific
and depends on educational policies implemented across different groups of the
population. The policy implication from this Chapter are that the educational policies
aiming to expand years of education should take into account the shape of the returns

to education if they do not want to increase inequality levels.

The decline in income inequality in the region has brought the attention of
researchers in Mexico to how well incomes at the top are measured in survey data and
what would happen if they were adjusted based on administrative sources of
information. However, to the best of my knowledge there is no comparable work looking
at income miss-measurement at the bottom of the income distribution and if and how
consumption data could be used to address it. The second chapter of this thesis uses
income and consumption information to construct four measures of living standards
(two income based and two consumption based) and compares inequality levels and
trends using these four measures. We find evidence that there is also under-reporting a

the bottom of the income distribution and that consumption data can complement the



information that income usually provides to measure inequality and poverty.

Finally, in the third chapter, motivated by the increase in income concentration
among the top income groups in the United Kingdom, we analyze gender differences
among the very rich. Very little is know about the gender gap among the top income
groups using administrative data. We find that the rising share of women in the top
income groups is driven by women with earned income and accompanied by an
increasing share of top income women being aged 45-54 and living in London at the
South East of England. The industries contributing the most to the rising female share

of income have been “Real estate, renting and business” and “Financial intermediation™.

Overall, we can conclude that policies that expand education in Latin America need
to consider the specific group of the population they are targeting and the additional
effects on inequality. Second, under-reporting of incomes in survey data is not an issue
that affects only the top but also the bottom of the income distribution in Mexico and
this could potentially be explained by the increase in informal jobs. The use of
consumption data can help to provide additional information about households that are
considered income and consumption poor. Finally, the availability of administrative
data to analyze the gender gap among top income groups provides more detailed
information on the characteristics of the industries and the women that remain under
represented. Earned income is a key source of income for women to reduce the gap with

respect to men. However, there is a concentration in specific industries and cities where



women can improve their income. As a result, the reduction in the gender gap is not a

generalized phenomena across industries and cities in the UK.
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Chapter 1

The Impact of Education on Income

Inequality in Latin America between

2000 and 2010

1.1 Introduction

Inequality in Latin America has been a hot topic because of its high levels and its recent
homogeneous declining trend in the region.

The effects of the expansion of education on income inequality in Latin America
have been recently under discussion, due to the so called “Paradox of Progress” (by
Bourguignon et al. (2005)). This paradox is defined as the inequality-increasing effect of
the expansion of education (keeping the returns constant). The authors argue that two
mechanism are driving the phenomenon: the convexity of the returns to education, and

18
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the fact that income sources tend to be a convex function of years of schooling.
Therefore, if there is an increase in years of education we should expect an increase in
inequality. Bourguignon et al. (2005) show evidence of the inequality-increasing effect of
education in Argentina, Colombia, Indonesia, Malaysia and Mexico. Applying the same
method, Battiston et al. (2014) finds that an increase in years of education increases
inequality in the region under the presence of convexity in the returns to education in
the labor market. The authors use data from 16 countries in Latin America over a
period covering the 1990s up to the 2000s. However, Cruces et al. (2014) concludes that
the expansion of education in the 2000s had an equalizing effect on earnings in 25 Latin
American countries; they point out the equalizing effect of education has reached a
turning point due to the gaps in the quality of education. A small number of studies
have focused on analyzing the presence of this paradox across the region over the period
of decreasing inequality. There is not yet conclusive evidence on the inequality
increasing effects of education. This paper contributes to fill this gap in the literature

on the effects of education on the decline in income inequality in Latin America.

My study contributes to a better understanding of the impact of education on the
homogeneous decline in income inequality for 18 countries in Latin America. In
particular this paper answer the following question: How has the expansion of
education contributed to the decline in income inequality in Latin America? In order to
answer this question, I implement the decomposition method proposed by Firpo et al.

(2007) (hereafter FFL method) using 36 harmonized household income surveys from 18
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Latin American countries!.

My results show that education has an inequality-decreasing effect in four countries
and an inequality-increasing effect in six countries. Further, the detailed decomposition
shows that the changes in the returns to education are the driving component of these
education effects, with changes in the returns to education reducing inequality in six
countries and increasing it in only three countries. On the other hand, changes in the
years of education ceteris paribus have an inequality-increasing effect in most of the
countries. This effect is consistent with the presence of the Paradox of Progress in the
region. The rest of the paper is organized as follows. Section 1.2 presents the literature
review. The methodology is described in Section 1.3, Section 1.4 is devoted to the data

description. Section 1.5 presents the results and Section 1.6 concludes.

!The surveys are part of the Socio-economic Database for Latin America and the Caribbean
(SEDLAC) http://sedlac.econo.unlp.edu.ar/eng/
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1.2 Literature Review

There is strong consensus on the evidence about decreasing inequality levels in most of
the countries in Latin America over the last two decades®. A number of authors have
been recently analyzing the factors behind the inequality decline in the region, however
there is no consensus about the main determinants across countries. The following
literature review is organized as follows: First I will present the literature that
documents the link between education and inequality. Then, I will focus on the
determinants of the fall in income inequality divided by the type of methodology that it
is implemented: cross country analysis and decomposition techniques. The last

subsection is devoted to the literature that implements the FFL decomposition method.

1.2.1 The effects of education on inequality

The Paradox of Progress

From a standard supply and demand framework, I expect that an increase in the supply
of people with different education levels (keeping everything else constant) should reduce
the relative wages between those with more years of education and the ones with no
additional years. However, if the demand of people with more years of education increases,
the reduction of relative wages is not possible, in fact, the most important component of

disposable income in Latin America is labour income. Thus, the main channel through

2Gasparini et al. (2011a), Alvaredo and Gasparini (2013)
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which changes in education impact on the inequality of household disposable income
is their impact on earning and labour income, could increase. As a result, the wage

dispersion will be higher and income inequality would increase.

Recently, another group of authors have found that the convexity of the returns to
education could reverse the effects of education on inequality. Bourguignon et al. (2005)
show evidence of the inequality-increasing effect of educational expansion in Argentina,
Colombia, Indonesia, Malaysia and Mexico; a phenomenon named by the authors as the
“Paradox of Progress”. Using a counterfactual microsimulation technique, the authors
simulate an increase in years of education, and find that this would increase inequality.
According to the authors the mechanism is the following: First, the returns to
education are a convex function of years of schooling. Second, the other incomes have to
be a convex function of years of education. Under these conditions, an increase in the
years of education will lead to an increase in inequality under the presence of increasing

returns to education.

Gasparini et al. (2005) argues that several forces driving in different directions
explained similar levels of inequality between 1986 and 1992 in Argentina, but the
returns to education had an inequality-decreasing effect. However, between 1992 and
1998 all the determinants contribute to the rise in inequality, especially the increase in
the returns to education. Bouillon et al. (2005) decompose the changes in income for
Mexico between 1984 and 1994, a period of increasing inequality in the country. The

authors find that changes in returns to education are the main component of the
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increase in inequality, regardless of the expansion in years of education. The authors
argue that the positive effect of education on inequality is due to the increase in the

marginal returns to education.

Latter on, Battiston et al. (2014) using the same methodology as Bourguignon et al.
(2005) and the SEDLAC dataset for 13 Latin American countries, note that education
has an dis-equalizing effect between 1990s and 2000s. The authors suggest that this is
due to the convexity of the returns to education, which in the case of Latin America has
been related to the skill biased technological change. Gasparini et al. (2011c) analyze
the evolution of returns to skills for 16 Latin American countries. They show that
because of the increase in the supply of skilled workers, the returns to education
declined for the last two decades. However, they argue that there is a lot of

heterogeneity across countries.

On the other hand, Cruces et al. (2014) find that there is no correlation at the
country level between having higher inequality in the distribution of education, and
higher income inequality. The authors measure the impact of education inequality on
income distribution between 2000 and 2010 in Latin America. They conclude that the
expansion of education has not had a clear equalizing effect on income during the 1990s
due to the market-oriented reforms. However, during 2000s it has an equalizing impact

because of more pro-poor educational policies.
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Finally, Vélez et al. (2004) analyzes the case of Colombia on the period between
1978 to 1995, when inequality shows a "U” shape. The authors identify two types of
factors affecting inequality trends. The first type are persistent factors such as the years
of education, the reduction in the size of the families, and the increase in female labor
force participation. The second group are fluctuating factors that include the returns to
education, sociodemographic characteristics and unobservable determinants.  The
authors argue that the expansion of education has an dis-equalizing effect in urban

areas, while in rural areas, it has an equalizing effect.

Our conclusions from this literature review is that there is little consensus on the
effects of education on inequality and on the role of the returns to education, and
whether this role changed over time. The contribution of my paper is to study 18
countries in Latin America using harmonized micro-data, and to study the impact of
the expansion of education on the decline in inequality between 2000 and 2010. This
analysis will allow us to see if the Paradox of Progress is a pervasive phenomenon or not
among the countries in the sample. In the next subsection, I review an additional
channel through which education can effect income inequality: changes in household

structure.
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The effects of education on household structure

The expansion of education can impact household income through changes in the
household structure. Changes in fertility rates and assortative mating affect family
structure (see Andersen (2018)). According to Kim (2016), highly educated women
delay pregnancy due to their good position in their labor market. Therefore education
reduces their fertility and as a result per-capita disposable income within the household
increases, as well as inequality. Also, there is evidence that more educated women
prefer fewer children than less educated women. This preference increases the inequality
with respect to other households with women with low education. Another channel is
via assortative mating, when highly educated women marry highly educated men. If
education is positively correlated with income, an increase in education will lead ceteris
paribus to increased income inequality as differences between high and low educated

couples increase (see Greenwood et al. (2014) and Eika et al. (2019)).

Before continuing with the methodology, it is necessary to review the literature on
the determinants of the decline in income inequality in Latin America to understand the
context of the current discussion and the relevance of this study. The following review is
divided in to two groups of the literature, the first group does mainly a cross-country
review from other authors and the second group implements a decomposition method to

disentangle the determinants on income inequality in the region.
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1.2.2 The decline in income inequality in Latin America

Over the last three decades, there is a strong consensus that inequality levels in most of
the countries in Latin America have been receding®. However, there is yet no agreement
about the main driving factors of such improvement. Most of the cross-country studies
on income inequality tend to analyze the phenomenon by applying a decomposition
method, while a few others implement a regression analysis*. The following two
subsections include the review of works using a cross-country analysis and a
decomposition method to estimate the determinants of the decline in income inequality

in different countries in Latin America.

Cross-country analysis

Different explanations for the decline in income inequality have been proposed.
Alvaredo and Gasparini (2013) argue that several forces are behind the downward
trend. These include: improvement in macroeconomic conditions, higher employment
levels, the expansion of education and social spending, particularly monetary transfers.
However, they recognize that the empirical evidence about the main factors is still
scarce. Cornia (2012) uses data from 18 Latin American countries spanning from 1990
to 2009. His work applies a country-level regression analysis, where the Gini index of
the distribution of household disposable income per capita is the dependent variable

and as independent variables are terms of trade, the rate of growth of GDP per-capita,

3see for instance Gasparini et al. (2011a), Alvaredo and Gasparini (2013)
4see Cornia (2012)
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changes in exogenous factors such as the dependency rate and the activity rate, the
distribution of human capital among workers, fiscal policies proxies by the ratio of
direct to indirect taxes and public expenditure on social security/GDP, labor market
policies like minimum wage, and macroeconomic policy. The author concludes that the
causes of the decline of income inequality in the region were heterogeneous. The
reversal of the skill premium appears to have played a central role in improving the

distribution of income, but also the fiscal and labor market policies.

Lustig and Lopez-Calva (2013b) compile results from 11 countries. The authors
suggest that there were two main driving factors behind the decreasing inequality levels:
reduction in hourly labor income inequality and higher government transfers. According
to the authors, the fall in hourly labor income inequality was explained by the reduction
in the returns to education, either due to the increase in the supply of workers with
higher levels of education or a reduction in the demand of workers with higher skills. In
a similar fashion, Lustig and Lopez-Calva (2013a) analyze the cases of Argentina, Brazil
and Mexico. The authors examine the role of the demand and supply of labor skills;
institutional factors, such as minimum wages; unionization rates; and government
transfers. Their results show that both labor and non labor income inequality had
declined, and that there were two underlying phenomena in the three countries: the fall
in the premium to skill labor, and larger and more progressive government transfers.
The fall in the skill premium can be attributed to changes in the composition of

demand and supply of labor by skill, and institutional factors such as rising minimum
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wage and unionization.  However, the relative strength of these factors varies

substantially by country.

Gasparini et al. (2011a) document the recent trend in income inequality in Latin
America and argue that there were several plausible factors behind the fall in inequality.
They highlight: employment growth, changes in relative prices, realignment after
reforms, cash transfer programs, and an increased in governments’ concern over high

and rising inequality levels.

Lépez-Calva and Lustig (2010) argue that there were two main factors that drove
the inequality decline: a reduction in the earnings gap between skilled and low skilled
workers, and an increase in government transfers to the poor. They suggest that the
expansion of basic education might have contributed to the gap reduction. However,
there is a lot of controversy about the impact of the macroeconomic conditions and
policy reforms on the income distribution. This is because it is not easy to separate,

and measure the effects behind of such a complex variable like inequality.

Gasparini et al. (2011b) study the changes in wages using a supply and demand
framework between 1990s and 2000s to explain the fall of wage skill premium. They
find that can be partially attributed to the recent boom of commodity prices that could
favor the unskilled workers. However, there are other forces playing a role in the changes.

Lately, other authors such as Rodriguez-Castelan et al. (2016) have concentrated on the
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explanation of the decline in labor income inequality in Latin America. They show that
this decline is related with a reduction in college /primary education premium, the urban-
rural earnings gap, as well as in high school/primary education premium. They find that
there has been a decline in experience premium after 2002 in the region, that has been
contributing to the decline in the returns to education.

Most of the literature presented in this subsection focus on the determinants of the
decline in wage inequality in different countries while my research covers household
income for different countries in the region using one methodology to decompose the

effect of education.

Decomposition methods

This subsection reviews the works that use a decomposition technique in order to
disentangle the main components of the decline in inequality in Latin America. I will
pay special attention at the end of this subsection on to those works that are
implementing the FFL decomposition which in all the cases it has been applied to

specific countries in the region.

The following group of authors agree on the declines of the returns to characteristics
as one of the main driving factors of the decrease in income inequality. Azevedo et al.
(2013a) decompose inequality in labor income for 15 Latin American countries for the

years 1995, 2000, 2005 and 2010. They apply the decomposition method proposed by
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Juhn et al. (1993a) using the Gini and Theil index as statistics of interest. The authors
attribute the decline of labor income inequality to a reduction in the returns to
education and experience. In a similar way, but extending the analysis to different parts
of the distribution, Azevedo et al. (2013b) use data from 14 Latin American countries
for the years 2000 and 2010 applying the decomposition technique proposed by Barros
et al. (2006) to determine the factors behind the decrease in earnings inequality. The
authors suggest that the reduction in inequality can be attributed to an increase in
earnings per-hour at the bottom of the income distribution. This decomposition
method builds on the idea of Juhn et al. (1993a), but instead of estimating a Mincer
model, they generate counterfactual distributions. This method belongs to the group of
decompositions that go beyond the mean, which constitute a relevant advantage over
other methods focusing on the mean. However, its main drawback is that it is not
possible to measure the contribution of each covariate to the structure and composition
effect. The heterogeneous results and the disadvantages of this decomposition methods
leave unanswered questions and gaps in the literature that a more detailed

decomposition technique such as the FFL method could answer.

The next group of authors implements the FFL decomposition method on a specific
country: Motivated by the fall in labor income inequality in Brazil between 1995 and
2012, Ferreira et al. (2014) decompose the mean and the Gini index of the differences in
earnings for the following periods 1995-2012, 1995-2003 and 2004-2012, and estimate

the effects of the covariates on the changes in the Gini index and the mean. The FFL
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decomposition method allows them to measure the size of the effect of four candidate
exploratory factors: human capital, labor market institutions, demographic composition
of the labor force, and spatial segmentation. They conclude that the fall in labour
income inequality between 1995 and 2012 was driven mainly by the distribution of
returns from the labor market rather than the composition effect. Also, the reduction in
gender, racial and urban-rural gaps contributed to reduce inequality.
Canavire-Bacarreza and Rios-Avila (2015) decompose the change in the labor income
distribution for Bolivia between 2000 and 2012. They find that the main driving forces
were: faster wage growth of low-paid jobs and wage stagnation of jobs that require
higher education. However, they argue that a large proportion of the decline remains
unexplained. Campos-Vazquez et al. (2014) analyze inequality trends for Mexico
between 1989 and 2010, examining the role of demand and supply of labour skills, as
well as institutional factors like minimum wages and unionization rate. They also
consider the effect of cash transfers in explaining changes in inequality. Using the FFL
method they decompose the changes in inequality of hourly wages and show that,
during the period between 1994 and 2006, most of the changes occurred at the bottom
of the income distribution, where the wages of low-skilled workers increased. Their
decomposition results also suggests that in the period from 2006 to 2010 the effect of
cash transfers contributed to the decline in income inequality. Recently Bussolo et al.
(2014) have shown that the fall in inequality is expecting to continue in the region due

to the decline in skill premia.
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The FFL decomposition method provides a deep analysis of the driving factors of
inequality. However, the authors have concentrated on specific countries. The potential
of the FFL decomposition can be extended to more countries and periods of time. I
applied the FFL method using household income surveys from 18 countries for the
period between 2000 and 2010, when inequality was in evident decline. The detailed
analysis that this decomposition provides, improves over the approach previously
presented in Azevedo et al. (2013b), because I estimate the effect of education on the
structure and composition components and not only the aggregate effect of these two
components. The work of Ferreira et al. (2014) provides a detailed analysis using the
FFL method only for the particular case of Brazil. My paper extends the analysis for 18
countries to compare the determinants behind the apparent homogeneous declining

pattern of inequality in the region.
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1.3 Methodology

In this section, I set out the decomposition method I use. This was first developed by
Firpo et al. (2007) and it is usually called "the FFL method”. The FFL method is a
generalization of the Oaxaca-Blinder decomposition (Blinder (1973a) and Oaxaca
(1973a)) and is intended to decompose summary statistics of an outcome variable than
the mean. The approach belongs to the group of “distributional methods” according to
the classification provided by Fortin et al. (2011a), and to the class of tools that allow
for detailed decomposition. Distributional methods are characterized as those
decomposition techniques that can decompose statistics other than the mean (such as
the variance, Gini and quantiles). A detailed decomposition method is one that
subdivide the structure and composition effect into the contribution of each covariate to
the two effects. The main advantage of getting detailed information from the
distribution is that it provides guidelines for policy recommendations that less detailed

decomposition methods cannot have.

Within the group of distributional methods of decomposition there are other three
types of decompositions similar to the FFL. The first one proposed by Juhn et al.
(1993b), the second one by Machado and Mata (2005a) is based on counterfactual
distributions. The JMPs decomposition is based on a residual imputation while the
method by Machado and Mata (2005a) is a conditional quantile regression method. The

third method was proposed by DiNardo et al. (1996), this method consist of using a
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reweighting factor to estimate the structure component.

The residual imputation approach by Juhn et al. (1993b) is based on the strong
assumption that residuals are independent of the covariates according to Fortin et al.
(2011b).  Also, this method does not allow to have a detail decomposition of the
composition effects. This means we can not separate the contribution of each covariate

into the composition effect.

The decomposition method proposed my Machado and Mata (2005b) originally have
the same drawback, which is that is not possible to estimate a detailed decomposition of
the composition effect. However, the authors suggest an unconditional reweighting
approach to decompose the composition effect. Nonetheless, according to Fortin et al.
(2011a) this approach does not provide a consistent effect.

Finally, the reweighting method by Juhn et al. (1993b) has the advantage of not being
path dependent. However, it includes an interaction term that can be difficult to
interpret.

The FFL method base on the RIF-regression is an straightforward extension of the
Oaxaca-Blinder decomposition proposed by Oaxaca (1973b) and Blinder (1973b). This
decomposition has the advantage of being path independent easy to interpret. Its main

limitation is that it is not possible to have general equilibrium effects.
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1.3.1 The FFL method

The FFL method is a two stage procedure: The first step is the estimation of a
counterfactual distribution; this allows the total change in the statistic of interest to be
split between the structure and composition effects. The second step involves the
estimation of the contribution of each covariate to the structure and composition effects
using the RIF-regression. The overall aim is to estimate the contribution of a set of
covariates, X to the overall difference A7, in some distributional statistic 7 between two
groups. In our application we take quantiles as the statistic of interest and the groups

are time periods.

First Step: The estimation of weights to separate the structure and

composition effect.

The first step in the methodology involves estimating three sets of weights. Following
Firpo et al. (2007), suppose we have a random sample of N = N; 4+ Ny individuals, where
N; and Ny are the number of individuals in each group, where ¢ = 1,..., N are the
individuals. The probability that an individual ¢ is in group 1 given a set of covariates
X = xis p(r) = Pr[T" = 1|X = z] called the “propensity score”, where T; = 1 if
individual ¢ is observed in group 1, and T; = 0 if individual 7 is observed in group 0.

Then, FFL method define three weighting functions as follow:

Sk
—_
|
~

w1 (T)

D w(M = ——;  we(T,X) = (1 ﬁ%{)) . (1 ;}T)
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The first two functions (w1(7) and wy(7)) transform features of the marginal
distribution of Y into features of the conditional distribution of Y; given T" = 1
(conditional distribution of time one, given that households belong to time 1) and of Yj
given T' = 0 (conditional distribution of time zero, given that households belong to time
0). The third re-weighting function (we (T, X)) transforms features of the marginal

distribution of Y into features of the counterfactual distribution of Yy given T' = 1.

The counterfactual distribution cannot be directly identified, but the FFL shows
that it is possible to estimate the counterfactual income distribution under the
assumptions of ignorability and overlapping support. The ignorability assumption
states that the distribution of the unobserved characteristics is the same across groups 1
and 0, once we condition on a vector of observed characteristics. The overlapping
support ensures that no single observable or unobservable characteristic can identify the
membership into one of the groups or periods of time. In our application this means
that, if the ignorability and overlapping support conditions hold, then we can estimate
a counterfactual income distribution that would be observed if households living in

period ty had experienced the income structure observed in period t;.

In practice, we can estimate p(z) using a probit model, and having done this we can

estimate the weights functions. With the estimated weights we can calculate the overall
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decomposition:

Ao =(n—70) + (10 = T0) = A5 + Ak (1.1)

We can define the terms similar in spirit to the Oaxaca-Blinder decomposition where
A7 is the overall income gap measured in terms of the distributional statistic 7, which
for our case is quantile. The first term is the structure effect Af and the second term
the composition effect A%, 7, 79 and 7¢ are the 7 distributional statistics corresponding
to the observed income distribution in time ¢ = 1, ¢ = 0, and with t = C' the estimated

statistic from the counterfactual income distribution.

Second Step: Estimation of the Recentered Influence Function (RIF)

The second step is using OLS to estimate the linear projection of the recentered
influence function (RIF) regression. This is known as the RIF regression and it is
identical to standard OLS, except that the dependent variable is the recentered

influence function of the statistic of interest.

The influence function of a quantile® is defined as: IF (y;q,) = %yqf;”}. The

Recentered ~ Influence  Function (RIF) of  the  quantile 7' is

RIF (y;q:) = ¢ + IF(y;¢-) = ¢- + (T — 1{y < -} [ fv ().

The linear approximation for the conditional expectation of the RIF is:

57 — th quantile of the distribution F is defined as Q(F,7) = inf {y|F(y) > 7}
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E[RIF (Y,7)|X] = X'B (1.2)

where 7 is the statistic of interest. The resulting regression coefficients are:

N -1 N
ﬁzz(ZLD(Ti)XiX;) NG () RIF (Yisw), t=0,1, (1.3)
7 =1
A N _1 N A
gy, = (Z e (Ty, X)) XiX;) N e (T, Xi) Xy RIF (Yis ve) (1.4)
=1 =1

where @ (X ) is the estimated weight from the first step.

With these estimated parameters we can express the overall structure and

composition effects for any quantile 7 as follows.

AEZE[X7T:1]'(BI_BE'>7 (15)

Ay = (B[X|T =0])- 55 + &7 (1.6)

where R™ = E[X|T = 1] - (BAZ(’; — By ) is an approximation error due to the fact that
the FFL decomposition is based on the first order approximation to the composition

effect.



39

Crucially this allows us to estimate the contribution of each covariate to each of the
structure and composition effect. For example, the contribution of education to the

change in a particular income quantile can be expressed as follows:

A7Y—Wedu = Argedu _|_ Aiedu’ where (17)
gedu = E [XEdu’T = 1] ' (Bfedu - 565du> ’ (18)
A%, = (B[Xequ|T = 0]) - By, + 7 (1.9)

1.3.2 Inference

The FFL decomposition method requires several steps, and this complicates statistical
inference. Therefore, I implement a paired bootstrap sampling method in order to
estimate confidence intervals. From the observed sample of each year and country, I
obtained B = 300 bootstrap samples in order to estimate a set of parameters.

From the set of parameters éf A*B obtained from the B bootstrap replications I

calculate the bootstrap confidence interval of 0 using the percentile method®.

6The percentile method establish the confidence intervals directly from the bootstrap distribution of
the parameters. Once the values of §% are in ascending order, the confidence interval is the distance
between the lower «/2 and the upper «/2



40

1.4 Data

The data used in this study are part of the Socio-Economic Database for Latin America
and the Caribbean (SEDLAC). I use 36 harmonized cross-section household surveys
from 18 countries. The surveys of Argentina, Uruguay and Venezuela are representative
at urban level while the other 15 countries are representative at the national level. To
make periods comparable across time, I use circa criteria for the years 2000 and 2010.
Table 1.1 provides more details of the countries, years and surveys included in this

research.

My interest is in the change in the distribution of household income. More precisely,
I use per capita household income, defined as disposable income (net market income”,
plus cash transfers®) divided by the number of persons in the household,. I do not use a
different equivalence scale because most of the relate literature in Latin America use per
capita income (see Bourguignon et al. (2005), Gasparini et al. (2005), Battistén et al.
(2014), Cruces et al. (2014), Vélez et al. (2004), Lustig and Lopez-Calva (2013b),
Gasparini et al. (2011a), Lépez-Calva and Lustig (2010) and Gasparini et al. (2011b) ).

Therefore, to have comparable results with the rest of the literature I use per capita

income.

I use household income because it better reflects the well-being of the family

"Labor market income, capital income excluding social contributions and taxes.
8Social insurance, assisted program, etc.
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members. Also, the expansion of education can impact household income through the
changes in the structure of the households not just via the labor market, see the review
in section 1.2.1. Labor income constitutes the largest component of total household
income in Latina America, and so I expect results for household income to be similar to

those obtained using earnings only.

The covariates can be organized in three groups: socio-demographic, labor market
and education. Socio-demographic variables are:  urban(dummy), household
size(continuous), age(continuous) and gender(dummy). Labor market has one dummy
variable that identifies if the head of the household works. The education variable is
years of education of the head of the household (continuous). The use of variables from
the head of the household is justified by the relevance of the family background (see
section 1.2.1) on differences in income at different stages in life. Therefore the head of
the household characteristics are a good approximation and control variables for the

family background.

Table 1.2 has the descriptive statistics per country. Total per-capita income increased
from 2000 to 2010, only two countries experience a decline: El Salvador and Venezuela
with a decrease in income of 1.9 and 4.2 log points, respectively. On the other hand
countries like Argentina, Bolivia and Ecuador experience an increase in income of two
times the average over the same period: 2.3, 1.6 and 1.3 log points, respectively. Years

of education increase by one year on average. In terms of labour market participation,
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there was a reduction in 13 countries out of 18: Argentina, Panama, Peru, El Salvador
and Uruguay experienced an increase. The three sociodemographic variables such as the
household size, average age of the head of the household and the percentage of females as
heads of the household, present the following changes: The average reduction in household
size was very small. It went from 4.3 members in 2000 to 3.8 in 2010. The average age of
the head of the household increased by 2 years. The proportion of females heads of the

household increased by 6.2 percentage points.
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1.5 Results

I present in this section my findings on the contribution of the expansion of education
on the decline in income inequality. First, I start with the analysis of the re-centered
influence function regression results in order to see the heterogeneous effect of education
across the income distribution. Later, I will focus on the decomposition results to
disentangle the total impact of education into structure and composition effect across

income quantiles.

1.5.1 RIF Regressions

Before presenting the decomposition results, I analyze the results from the re-centered
influence function regression for the variable of education. From equation 1.2, I estimate
I'F(y;; q-) for the education variable. The estimates for the nine quantiles are reported
in Figures 1.1 and 1.2°. We see a positive effect of education across the income
distribution in both years 2000 and 2010. This implies that years of education have an
inequality-increasing effect. As we move up in to the distribution, education increases
its returns for household at the top quantiles. But, if we look at the change in
household income between 2000 and 2010; the effect of education drops from 2000 to
2010 in most of the countries while in others such as Ecuador and Mexico it increases

between 2000 and 2010. Nonetheless, those effects are not equally distributed along the

9The RIF regression coefficients for the rest of the variables are reported from Figure 1.18 to Figure
1.20
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quantiles. For example, Nicaragua, Peru and Paraguay the drop was mainly at the top
of the income distribution. El Salvador for instance, shows a fall in the bottom half of
the income distribution. More importantly, the results indicate that education has
differentiated effects on inequality in the region. For example, in Peru the reduction of
the effects of education between 2000 and 2010 is bigger at the top end of the
distribution, which contributes to the fall in inequality. The opposite situation is
present in Costa Rica, where the effects of education across the distribution increases
between 2000 and 2010 at the top end of the income distribution while decreases at the

bottom, this contributes to an increase in inequality.

1.5.2 Empirical Findings on the Aggregate Decomposition of
Income Inequality

Figure 1.3 shows the total change in inequality (Af), measured by the natural
logarithm of the 90-10 ratio, between 2000 and 2010. Almost all of the 18 countries
experienced a fall in inequality (in Colombia the change is not statistically significant).
Bolivia, Dominican Republic, Peru and El Salvador are among the countries that
experience the biggest fall in inequality. Costa Rica, Ecuador, Mexico and Uruguay

experience a modest decline.

Figure 1.4 shows the decomposition of the log 90-10 ratio into the structure and

composition effect. This is based on the equation (1.1). To estimate the reweighting
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factor we(T;, X;), 1 use the set of covariates described in Section 4.  For the
decomposition estimation I use the same set of covariates. The decline in inequality for
all of the countries has been driven by the structure effect (see Figure 1.5 and Table
1.16). On the other hand, the composition effect has a smaller contribution to the total

change but increases inequality in 11 countries (see Figure 1.6).

1.5.3 Empirical Findings on the Education Effects on Income
Inequality

The next step in the decomposition shows the total effect (structure and composition
effect) of education on inequality, based on equations 1.7 and 1.9. Figure 1.7 shows that
there are heterogeneous effects across countries. However, it is possible to divide the
effects in to two groups. For the first group of countries, education has an inequality
increasing effect: Colombia, Costa Rica, Ecuador, Mexico, El Salvador and Uruguay.
The second group is composed of four countries, where education has an inequality

reducing effect: Chile, Dominican Republic, Nicaragua and Peru.

Figure 1.8 divides the total effect of education on inequality into structure and
composition effect. It is clear how some of the countries in the region are divided by the
sign of the effect, specially the structure effect or the changes in the returns to
education. The total effect (dot bars) of education is driven by the structure effect that

contributes to the reduction of inequality for six countries in the sample. Not
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surprisingly perhaps, the composition effect (dash bars) increases inequality in 14

countries.

Figure 1.9 and Figure 1.10 show the two effects with their respective confidence
intervals. The composition effect (see Figure 1.9) increases inequality for most of the
countries except in Dominican Republic, Argentina and El Salvador where the effect is
not statistically significant. On the other hand, in Figure 1.10 the structure effect shows
a different pattern. For six countries the structure effect contributes to the reduction in

inequality, while in only three countries increases inequality (see also Table 1.17).

1.5.4 Discussion

The decomposition analysis of education shows that the changes in education have
shaped the inequality levels in different directions in the region. These differentiated
effects of education on the decline of income inequality allow us to identify in the
2000-2010 period two groups of countries: for one group, education has an inequality
decreasing effect and in the second one education has an inequality increasing effect.
Further, we find that the main component of the total effect of education is the
structure effect rather than the composition component, where the latter has a positive

effect for most of the countries.

The decomposition analysis presented in this work disentangles two relevant
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components of the changes in education an their effects on income inequality. Most of
the countries in Latin America have experienced an expansion of basic education over
the last decade, among other policies targeting the educational sector. The results just
presented in my work show that if we only consider the impact of the increased level of
education (or the composition effect; see Figure 1.9) then we would conclude that
education expansion increases inequality in all countries in the region. However, the
structure effect which captures changes in the returns to education is playing a
significant role within the total effect of education on inequality. Indeed, the structure
effect plays such a significant role that in some countries it more than compensates the
composition effect (see Figure 1.8), and in these countries the total effect of educational

expansion is inequality-decreasing: Chile, Dominican Republic, Nicaragua and Peru.

My results are consistent with Ferreira et al. (2014) for the case of Brazil, where the
authors find that the total effect of human capital reduces inequality in the period
between 1995 to 2012. This study finds that the structure effect of human capital has
an inequality decreasing effect, while the composition effect increases inequality. Also,
for the case of Mexico my results are consistent with Campos-Vazquez et al. (2014).
They show evidence of the paradox of progress in Mexico using the FFL method by
decomposing the change in wages into structure and composition effect between 1998
and 2010. We find that the total effect of education is inequality increasing. The
detailed analysis of the structure and composition effect shows that only the

composition effect has a significant and inequality increasing effect. Finally, the work by
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Battiston et al. (2014) where they analyze the effect of the expansion of education in 13
Latin American countries, they find that education increases inequality in the region
between the 1990s and 2000s. However, they do not highlight the fact the changes in
returns to education are the main component on the effects of inequality rather than
the expansion of education considered alone. The changes in the returns compensate in
some cases the increasing effects of the expansion of the years of education as it is the
case of Chile, Dominican Republic, Nicaragua and Peru where the total effect of

education is inequality decreasing.

My decomposition analysis shows that the Paradox of Progress is present in 14 out
of 18 countries in the sample, because changes in the distribution of years of education
have an inequality increasing effect (keeping the returns constant). However, the
expansion of years of education is not the only way that education affect inequality. The
structure effect, or the returns to education, is actually the main component of the total
effect of education. The effect of the decline in the returns to education at the top half
of the income distribution goes in the opposite direction, contributing to the reduction
in inequality in six out of 18 countries . As a result, the total effect of education is

inequality increasing in six countries and inequality decreasing in four countries.
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The expansion of education

Figure 1.11 shows the average change in years of education in the 18 countries between
2000 and 2010. Years of education increase by one year, on average, across countries.
The expansion of education across the income distribution benefited more the
households at the bottom half of the income distribution in most of the countries (see
graphs 1.12 and 1.13). For instance, in Argentina, Bolivia, Brazil and Chile the increase
in years of education was mainly at the bottom half of the income distribution, while
the top quantile does not experience a significant increase in years of education compare
with the bottom quantiles. Dominican Republic and Honduras present a different
pattern. The top half of the distribution experience a decline in years of education,
while the bottom half increases between 2000 and 2010. Other countries observe an
apparent homogeneous increase in years of education. For example Mexico and Costa

Rica, where the increase in years of education is similar across the income distribution.

The correlation between the estimated effect of education on inequality and the
observed expansion in years of education is shown in Figure 1.14. The correlation
between this two variables is slightly negative, which means that positive changes in
years of education are associated with the negative effects of educational expansion on
inequality. Previously, we saw that the total effect of education was heterogeneous on
inequality. Some of the countries experience a positive effect while other a reduction in
inequality. Therefore, the weak correlation between the change in years of education

and the estimated effect of education is consistent due to the contradictory forces
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pushing inequality up and down. In addition to that, this correlations are in line with
Bourguignon et al. (2005)’s argument about the expansion of education and the
inequality levels. They said that regardless of the distribution of years of education
their effects on inequality will vary depending on the mechanisms of transmission from

education to income in each country.

Figure 1.15 shows the correlation between the estimated impact of education on
inequality and the changes in the estimated returns to education. The graph shows a
negative correlation between the two variables. This implies that bigger reductions in
returns to education at the top quantiles with respect to the bottom are correlated with
the inequality decreasing effect of education. This strong correlation is consistent with

our results due to the inequality decreasing effect of the structure component.
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1.6 Conclusions

I estimate the effects of education on income inequality in 18 Latin American countries.
Using standardized household income surveys from 2000 to 2010, and applying the FFL
decomposition method I decompose the change in income inequality into structure and
composition effects across the income distribution. I focus on the impact of education
on income inequality: I find that education decreases inequality in Chile, Dominican
Republic, Nicaragua and Peru, while for Colombia, Costa Rica, Ecuador, Mexico, El
Salvador and Uruguay, it increases inequality. In addition to that, if we consider only
the impact of changes in the distribution of years of education (keeping the returns
constant), their effect on inequality in all the countries has been increasing, a finding

that is consistent with the so called “Paradox of Progress”.

I further show that the returns to education decline between 2000 and 2010,
specially a the top end of the income distribution for most of the countries. The
association between the fall in the returns to education and the estimated effects on
inequality is significant and negative. This imply that the inequality-decreasing effect of
education is correlated with the reduction in the returns to education at the top of the

income distribution, relative to the bottom.

All in all, the results suggest that the paradox of progress is a generalized

phenomena in Latin America. However, the structure effect also plays a significant role
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in the effects of education on inequality. The countries where the total effect of
education is inequality-decreasing experience an inequality-increasing effect from the
changes in years of education, but at the same time an inequality-decreasing effect from
the changes in their returns. The changes in the returns to education more than
compensate the inequality-increasing effect or phenomenon of the “Paradox of
Progress”. As a result, the total effect of education contributes to the reduction in

income inequality in Chile, Dominican Republic, Nicaragua and Peru.

Therefore, policies that consider the expansion of education have to take into
account their distributional effects. The changes in returns to education play an
important role in the effects of education on inequality levels, as well as the particular

circumstances of each country.
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Figure 1.1: Unconditional Quantile Regression: Education cont.
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Figure 1.2: Unconditional Quantile Regression: Education
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Figure 1.4: Structure effect and Composition effect



63

Structure Effect

D_
T T [ I
r ! ]
T T
. . [ LTl f
an T I T
L
0 | I I
. l T
T T T T T T T T |<I(I>I<I T T |>|| T T
© O 2 NJ JF oD pd O =Z DO > O = o
O T O o - w = r - W N
%mmooomﬁo%§Z§E~an%>
[ ] structure effect +———— confidence intervals
90-10

Notes: Bootstrapped 95% confidence intervals with 300 replications.

Source: Author’s calculation based on SEDLAC (CEDLAS and World
Bank)homogenized household income surveys.

Figure 1.5: Structure Effect
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Figure 1.6: Composition Effect
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Figure 1.7: Total effect of education on inequality
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Figure 1.8: Education: structure and composition effect



67

Composition Effect of Education on Inequality

H—

i

—
—

COLA
CRI-
DRP |

T 1T 1 r——— T 11T 17 17 1T 1T 1T 1T 1 T

d N 4 O € Zz X Oz D > = = o
£ 0 T o:JOLIJEa:rxn:—l%Lu N
< M m O w o I = o oo O3 >

[ ] composition ———— confidence intervals

Notes: Bootstrapped 95% confidence intervals with 300 replications.

Source: Author’s calculation based on SEDLAC (CEDLAS and World
Bank)homogenized household income surveys.

Figure 1.9: Education: Composition Effect
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Figure 1.10: Education: Structure Effect
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Figure 1.11: Average Change in Years of Education
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Figure 1.12: Distribution of years of Education 2000 vs 2010 cont.



71

Peru Panama Paraguay
o~ | 12 . g i
c
k]
= o |
= =
=
@
3 @ =5 o -
@
18]
=
g
©
=t 0 = -
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
Uruguay Venezuela Nicaragua
<t | o~ = |
5= & =
gﬁ 1 =4 én 1
3 S
22+ = &
:
Eco - w0 H g;.r 4
= >
T DO =t o o
% T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
income quantiles income guantiles income quantiles
|—e— 2000 —— 2010 |—e— 2000 —— 2010 |—e— 2000 —— 2010]

Source: Author’s calculation based on SEDLAC (CEDLAS and World
Bank)homogenized household income surveys.

Figure 1.13: Distribution of years of Education 2000 vs 2010
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Figure 1.14: Education effect on inequality vs changes in years of education
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Figure 1.15: Education effect on inequality vs changes in returns of education



74

1.8 Tables



75

UOI}RZIUOUWLIRY )V T([FS WLIOJ Pasn SADAINS PIOYPSNO :T°T O[qelL

INHA oa1ysenyy Iod soIe30[ op ®isenou;  urqIn 1102 0002 R[ONZOUD A\ NHAA
HOHA SOIRSO op BNUIUO)) BISONOUY  URQIN 1102 1007 Aen3nin YN
OHVNA SoIRSO[] op [RUOIORN BISONOUY  [RUOI}RU 010g 6661 nioJ n4gd
HdA SOIRGOF] Op 9JUOURULIOJ ®)SONOUG  [RUOIIRU 1102 2002 AengereJ A4d

HA SOIRSO] Op ®jsenour]  [euoljeu 2103 200g RUIRUR ] NVd
ANINH BPIA 9P [OAIN [OP UODIPSIN 9IqOs [BUOLBN BISOIoU  [euoreu 6002 1002 engerediN OIN
HOHINA SOIRSO[ SO[ op 0jskr) A 0SoI3U Op [RUOIDRN BISONOUG  [RUOIIRU 0102 0002 0DIXOTN XHAN
INdHdH  so1diniy soysodolJ op SoIe30[ op 9JUSURULIOJ ©ISONOUG]  [RUOIIRU 1102 1007 SRINPUOY NOH
IAODNH BPIA 9P SoUODIPUOT) 9P [BUOLBN BISIIOUH  [BUONEU 1102 000¢ BlEUILIRILY) Vo
INdHA sordiymyy s031s0doIJ op SoIe30F] op BISONOUF  [RUOIIRU 010% 200g IopeATeS [Hq ANTIS
NANANA ooidureqng A oo[duweso(] ‘oo(dwy op ®ISENOUF  [RUOIIRU 0102 0002 IOPeNOH noA
LANA oleqel], op ®ZIoN op [RUOIDRN BISONOUG  [RUOIIRU 1102 0002 oriqndoy ueormwio(]  JH(A
INdHA so[diynyA s031s0dolJ op SoIe3O op ®jsenousy  [euoljeu 6002 1007 BOTY ©)S0)) 18%10)
HIAD SoIBSO[] op BPRISVIU] BISONOUG] URIY)  [eUOIYRU 1102 1007, RIQUIO[O)) 10D
NASVD [RUOIDRN BOTWIOU0I90ID0G UOIIRZIINIORIR) O BISONOUL  [RUOI}RU 600C 0002 oIy THD
avNd soImo(] op eysowry 10d [RUODRN esbsod  [ruOIRU 1102 1002 [fzeld AL
HH SOTRSOH Op B)SONDUF  [RUOIRU 110¢ 1002 vIATIOY 10d
-HdA BNUIJUO)-SOIRFO[] Op 9JUSURULIOJ ©ISONOUG]  URqIn 210g 2002 RUIUOSIY oYY

WAUOIOY AoAINS JO dwRN  98RIGA0D)  ()T(C ©OI) (000 BILD A1punoo 9pod




76

SOT)sTYRYS ATRuwung :g'T 9[qe],

"SADAINS SUWODUT P[OYDSNIOY PoazIuaSowoy (yueg PIOA\ PUe SYTAHD) DV IAHS U0 paseq UOIJe[NO[RD S IOYINY 92.4n0g

o 8 £'8 C'BE T'6F v 6'0 JA AT 9'EL 6°ET oL 0'0g LA o 8t 1T 60891 N3A
999 T 6’8 oor L'ES 8¢ e £99°0t 809 6T '8 0Ze oS TE £'8 T9+°8T 24n
TEL T1E [ TFE 6L o't v 00T°1¢ LTL T9¢ [ 6'CTE 98t v o BLEOT NS
Lar BE SL T1E 0'6F or t'ET 62y £'6L 8'G o T T'oF af 7T 681 Add
6°/8 6'6 8L 'ee <05 £r 6'S 96112 e L2T TL 96T £'8fF [ s £15°E Ndd
QoL L L8 6'6C 86k L'E e BELET e 88 6L £°EC 1WA r or BOEET Nvd
craf L78T €0 £LE 60t L' €L cI5'0 T6L O TE [y LT 9ot e 9 16TV 2N
Ly 00T 8L BT S8 6'E 9/ 5G9'/T '8 BET <'9 L'RT £S5t [ 4 oL B0T 0T X3
6°LL 16T £ 0'Ee QB arv L £98°9 £°08 LTE A L79g £or 6% 99 £STL NOH
0°E8 L70E v S0z A% 6% <9 T8F'ET 016 B1E ot 8T L e 09 YAl wno
6L 90T L ST 6CS o't L'y 9/9°0C C'ER It <9 T6T 6L ' ¥'E £96'ET na3a
T'TL [0 8'0 B'1E 0’6k 9'€ 9'8 161°8 6'EL 8 g L9 '8e B'oF ot o s 969°C dda
/€L €9 €L 9°6Z oLr a9'€ 1T el TiL S8 L9 ove 9% or S0t ZEEOT 142
LYEL c'a T8 o'LE 8L C'E LTT 126°LS 0L 60 'L 008 L9F v LTT vOTZE 102
T'Eq 00 T8 T0E L'ES '€ B'TT 09T/ 6'89 8L £/ 12 £'05 6°E 1T 9£0°c9 THD
869 S'el €L £'8E B'oF e £'9 96/ I TT 6'EL LfT 6'S '8t e ¥'E A Y6eECTT Z4d
6°08 88 a8 9'tg 'or 8'E L9 1588 S'68 [1g 2 L9 T0Z o £v [ CrE'S log
109 €T 0T L9 oS TE oL BEG'VE £'E0 [l £'6 6L LB L°E s BFL'TE oYY
yy yy i 9IS yy yy i I1IS
Suppiom | uopeanps uenempa w o8 ployasnoy ot suopensasqo | Suppom | uoneanpa uonempa w o8 pjoyasnoy oot suopemasqo| Anunod
o ous 10 aleway o) uesw ueow fo| ueaw o ous josiesh |3jewsyog| uesw ueow Hoj ueaw
s1eah ueaw UEIW
0102 0002 JEET




77

1.9 Appendix
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Aggregate Decomposition Results

Country Value in 2000 (circa) value in 2010 (circa) Total Change Structure Effect « ition Effect

Argentina 2.348 2.074 -0.275 -0.241 -0.033
2296 2.392 2,052 2101 0327  -0.:7 -0.293 -0.177 -0.047  -0.020

3185 2141 -1.0a4 -0.999 -0.085
3.110 3.291 2.092 2173 -1166  -0.968 -1124 -0.917 0078 -0.013

Brazil 2577 2.285 -0.292 -0.415 0123
2.560 2.59 2.263 2.29 -034  -0272 -0.448 -0.392 0.109 0.136

Chile 222 1.958 -0.264 -0.361 0.097
2,205 2239 1.943 1972 -0.288  -0.242 -0.388 -0.335 0.084 0.109

Colombia 2341 2351 0.010 -0.116 0125
2,303 2375 2.326 2.367 -0.035 0.048 -0.158 -0.075 0.111 0.140

Costa Rica 2290 2.190 -0.100 -0.203 0.103
2241 2.340 2163 2.242 -0155  -0.030 -0.258 -0.134 0.079 0132

Dominican Republic 2.435 2.004 -0.431 -0.433 0.002
2376 2491 1957 2.050 0504 -0.354 -0.506 -0.358 -0.014 0.020

Ecuador 2.329 2175 -0.153 -0.267 0114
2291 2,395 2.140 2196 -0230 021 -0.346 -0.228 0.051 0.135

Guatemala 2.469 2.204 -0.265 -0.317 0.052
2.408 2524 2163 2.240 -0339  -0192 -0.389 -0.246 0.037 0.070

Honduras 2928 -0.282 -0.331 0.049
2.864 2.997 -0379  -0.186 -0.424 -0.233 0.029 0.073

Mexico 2376 2.298 -0.078 -0.146 0.068
2322 2419 2271 2328 -0134  -0.018 -0.204 -0.084 0.046 0.095

Nicaragua 2.339 2.087 -0.252 -0.205 -0.047
2,255 2428 2033 2141 -0.358  -0.158 -0.321 -0.106 -0.096 0.003

Panama 2726 2.469 -0.256 -0.228 -0.028
2684 2.780 2422 2508 -0337  -0.206 -0.309 -0.174 -0.055 0.001

Peru 2.674 2.231 -0.444 -0.480 0.036
2.565 2751 2.207 2.258 -0527  -0324 -0.562 -0.359 0.016 0.055

Paraguay 2754 2,513 -0.241 -0.206 -0.035
2,651 2.851 2.450 2580 -0362  -0.102 -0.334 -0.047 -0.085 0.012

£l Salvador 2623 2153 -0.470 -0.492 0.022
2583 2679 2126 2185 -0532  -0416 -0.553 -0.440 0.011 0.033

Uruguay 2114 2.010 -0.104 -0.103 -0.001
2.090 2141 1.991 2.026 -0136  -0.073 -0135 -0.068 -0.012 0.011

Venezuela 2.083 1823 -0.260 -0.278 0.018
2.061 2129 1.800 1.845 0312 -0.229 -0.329 -0.247 0.004 0.032

Boostrap confidence interval with 300 repetitions

Figure 1.16: Aggregate Decomposition Results
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Education Effects on Inequality

Country Total Effect Structure Effect Composition Effect
Argentina -0.046 -0.060 0.014
-0.248 0.081 -0.286 0.077 0.003 0.024
Bolivia -0.099 -0.186 0.087
-0.266 0.093 -0.391 0.033 0.043 0.131
Brazil -0.029 -0.223 0.193
-0.116 0.026 -0.327 -0.162 0.154 0.211
Chile -0.186 -0.298 0.111
-0.279 -0.089 -0.396 -0.195 0.099 0.123
Colombia 0.259 0.154 0.065
0.130 0.355 0.056 0.299 0.057 0.077
Costa Rica 0.273 0.211 0.062
0.134 0.436 0.064 0.431 0.046 0.078
Dominican Republic -0.289 -0.284 -0.005
-0.458 -0.106 -0.458 -0.103 -0.022 0.010
Ecuador 0.187 0.131 0.056
0.045 0.297 -0.027 0.258 0.040 0.076
Guatemala 0.005 -0.019 0.025
-0.099 0.111 -0.121 0.092 0.010 0.041
Honduras -0.044 -0.052 0.008
-0.208 0.100 -0.208 0.103 -0.009 0.026
Mexico 0.230 0.114 0.115
0.080 0.365 -0.055 0.268 0.089 0.144
Nicaragua -0.197 -0.400 0.204
-0.355 -0.029 -0.653 -0.167 0.134 0.299
Panama -0.085 -0.151 0.066
-0.258 0.099 -0.328 0.043 0.050 0.081
Peru -0.773 -0.891 0.113
-1.158 -0.443 -1.313 -0.516 0.068 0.176
Paraguay -0.341 -0.471 0.130
-0.588 0.000 -0.754 -0.082 0.075 0.184
El salvador 0.188 0.187 0.000
0.096 0.267 0.096 0.267 -0.002 0.002
Uruguay 0.151 0.114 0.033
0.056 0.295 0.005 0.257 0.035 0.060
Venezuela -0.178 -0.231 0.053
-0.340 -0.007 -0.424 -0.022 0.019 0.085

Boostrap confidence interval with 300 repetitions

Figure 1.17: Education Effects on Inequality
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Decomposition Changes in Inequality from 2000 to 2010: 90-10 differential (cont.)

90-10 quantile difference Argentina Bolivia Brazil Chile Colombia Costa Rica
Value in 2000 (circa) 2.348 3.185 2577 2222 2341 2.290
2.296 2392 3110 3291 2560 2596 2205 2.239 2303 2375 2.241 2340
Value in 2010 (circa) 2074 2141 2.285 1958 2351 2.190
2052 2101 2092 2173 2263 2.296 1943 14972 2326 2.367 2163 2.242
Total Change -0.275 -1.044 -0.292 -0.264 0.010 -0.100
-0.327 -0.217 -1.166 -0.968 -0.324 -0.272 -0.288 -0.242 -0.035 0.048 -0.155 -0.030
Agpgregate decomposition of Total Change
Structure Effect -0.241 -0.999 -0.415 -0.361 -0.116 -0.203
-0.293 -0.177 -1.124 -0917 -0.448 -0.392 -0.388 -0.335 -0.158 -0.075 -0.258 -0.134
Composition Effect -0.033 -0.045 0.123 0.087 0.125 0.103
-0.047 -0.020 -0.078 -0.013 0.109 0.136 0.084 0.109 0.111 0.140 0.079 0132
Total Effect
urban 0.425 0.066 0.170 0.052 0072
0.254 0596 -0.012 0120 0.126 0.201 -0.106 0.211 0.002 0.131
size -0.206 0.100 -0.016 -0.118 -0.087 0.016
-0.318 -0.080 -0.143 0311 -0.079 0.083 -0.175 -0.036 -0.187 0.026 -0.120 0.189
age -0.309 -0.351 -0.352 -0.289 0.125 -0.608
-0.548 -0.144 -0.629 0.003 -0.475 -0.245 -0.441 -0.136 -0.048 0.281 -0.828 -0.302
female 0.027 0.073 0.023 0.008 0.026 -0.048
-0.002 0.053 0.022 0122 0.002 0.042 -0.009 0022 -0.002 0.052 -0.092 -0.008
years of schooling -0.046 -0.099 -0.029 -0.186 0.259 0.273
-0.248 0.081 -0.266 0.093 -0.116 0.026 -0.279 -0.089 0.130 0.355 0.134 0.486
work -0.049 -0.544 -0.170 -0.041 -0.118 -0.128
-0.129 0.018 -0.870 -0.232 -0.226 -0.123 -0.105 0.019 -0.197 -0.042 -0.297 0022
constant 0.251 -0.716 0.134 0.201 -0.259 0.319
-0.039 0698 -1.386 -0.100 -0.055 0.330 -0.034 0442 -0.519 0035 -0.176 0697
residual 0.057 0.069 0.053 -0.009 0.012 0.004
Detailed Decomposition of the Composition Effect
urban -0.261 0.000 -0.020 0.006 0.011
-0.317 -0.211 -0.002 0.002 -0.023 -0.017 0.001 0.009 0.004 0.016
size -0.053 0.011 -0.043 0.014 -0.007 0.010
-0.064 -0.039 -0.012 0.036 -0.047 -0.035 0.009 0.021 -0.019 0.005 -0.005 0.024
age -0.011 0.018 0.042 0.018 0.015 0.025
-0.015 -0.003 0.002 0.033 0.037 0.048 0.010 0.027 0.011 0.020 0.016 0.035
female 0.013 -0.012 -0.002 -0.002 0.009 0.009
0.007 0.019 -0.023 -0.002 -0.007 0.003 -0.006 0.004 0.003 0.016 0.002 0.018
years of schooling 0.014 0.087 0.193 0111 0.065 0.062
0.003 0.034 0.043 0131 0.184 0211 0.099 0.123 0.057 0077 0.0456 0.078
work 0.000 -0.013 -0.010 0.002 0.000 0.004
-0.002 0.003 -0.025 -0.005 -0.013 -0.008 -0.002 0.006 -0.001 0.000 -0.003 0.011
residual 0.004 0.124 -0.057 -0.027 0.038 -0.017
Detailed Decomposition of the Structure Effect
urban 0.685 0.066 0.191 0.047 0.061
0.479 0.897 -0.011 0122 0.144 0222 -0.111 0.204 -0.003 0.120
size -0.153 0.089 0.027 -0.132 -0.080 0.006
-0.257 -0.041 -0.131 0278 -0.033 0119 -0.187 -0.055 -0.164 0.021 -0.127 0.168
age -0.298 -0.369 -0.395 -0.308 0.110 -0.632
-0.544 -0.128 -0.662 0.000 -0.522 -0.284 -0.466 -0.150 -0.065 0.268 -0.852 -0.323
female 0.015 0.085 0.025 0.009 0.016 -0.058
-0.021 0.045 0.025 0141 0.000 0.049 -0.012 0027 -0.018 0.048 -0.109 -0.012
years of schooling -0.060 -0.186 -0.223 -0.298 0.194 0.211
-0.286 0077 -0.391 0.033 -0.327 -0.162 -0.396 -0.195 0.056 0.299 0.064 0431
work -0.049 -0.530 -0.160 -0.042 -0.118 -0.132
-0.132 0.018 -0.844 -0.225 -0.213 -0.114 -0.103 0.013 -0.196 -0.043 -0.295 0.015
constant 0.251 -0.716 0.134 0.201 -0.259 0.319
-0.039 0698 -1.386 -0.100 -0.055 0.330 -0.034 0442 -0.519 0.035 -0.176 0.697
residual 0.053 -0.056 0.109 0.017 -0.026 0.020

Boostrap confidence interval with 300 repetitions

Figure 1.18: Decomposition Results cont.



Decomposition Changes in Inequality from 2000 to 2010: 90-10 differential (cont.)

90-10 quantile difference Dominican
Republic Ecuador Guatemala Honduras M gua
Value in 2000 (circa) 2.435 2329 2.469 2928 2376 2.339
2376 2491 2291 2395 2408 2524 2.864 2997 2322 2419 2.255 2.428
Value in 2010 (circa) 2.004 2175 2.204 2.646 2.298 2.087
1857 2.050 2140 2196 2163 2.240 2576 2710 2271 2328 2.033 2141
Total Change (20-10) -0.431 -0.153 -0.265 -0.282 -0.078 -0.252
-0.504 -0.354 -0.230 -0.121 -0.339 -0.192 -0.379 -0.186 -0.134 -0.018 -0.358 -0.158
Agpgregate decomposition of Total Change
Structure Effect -0.433 -0.267 -0.317 -0.331 -0.146 -0.205
-0.506 -0.358 -0.346 -0.228 -0.389 -0.246 -0.424 -0.233 -0.204 -0.084 -0.321 -0.106
Composition Effect 0.002 0.114 0.052 0.049 0.068 -0.047
-0.014 0.020 0.091 0135 0.037 0.070 0.029 0073 0.046 0.095 -0.096 0.003
Total Effect
urban 0174 0.183 0.017 0.218 -0.013 -0.199
0.066 0.287 0.082 0257 -0.044 0.088 0.110 0339 -0.1456 0.096 -0.358 -0.041
size 0.176 -0.025 0.157 -0.295 -0.102 -0.105
-0.026 0.360 -0.156 0.103 -0.009 0314 -0.505 -0.116 -0.241 0.039 -0.362 0.152
age -0.359 0.148 0.077 -0.042 -0.082 -0.196
-0.639 -0.040 -0.077 0.359 -0.185 0.282 -0.405 0.284 -0.292 0131 -0.574 0133
female 0.020 0.001 -0.009 -0.021 0.010 0.035
-0.040 0074 -0.030 0.030 -0.0456 0.033 -0.082 0.043 -0.018 0.044 -0.040 0.098
years of schooling -0.289 0.187 0.005 -0.044 0.230 -0.197
-0.458 -0.106 0.045 0297 -0.099 0111 -0.208 0.100 0.080 0.365 -0.355 -0.029
work 0.159 0.051 0.128 -0.214 0.078 0.195
-0.004 0333 -0.093 0.219 -0.119 0354 -0.425 0.019 -0.077 0233 -0.043 0398
constant -0.327 -0.701 -0.624 0.118 -0.194 0.164
-0.852 0212 -1.045 -0.262 -1.078 -0.162 -0.509 0663 -0.604 0260 -0.400 0784
residual 0.015 0.003 -0.016 -0.002 -0.004 0.052
Detailed Decomposition of the Composition Effect
urban 0.018 0.024 0.006 0.030 -0.121 -0.097
0.009 0.028 0.014 0032 0.001 0.012 0.013 0044 -0.139 -0.100 -0.132 -0.061
size 0.011 0.002 0.010 -0.011 0.001 0.000
-0.003 0024 -0.013 0.014 0.003 0.019 -0.023 -0.001 -0.007 0.010 -0.031 0032
age 0.019 0.047 0.007 0.036 0.045 0.003
0.007 0.031 0.026 0070 0.003 0.014 0.023 0053 0.031 0.061
female -0.003 -0.001 0.003 -0.009 0.002 -0.025
-0.011 0.003 -0.009 0.011 -0.002 0.007 -0.020 0.001 -0.008 0.009 -0.046 -0.002
years of schooling -0.005 0.056 0.025 0.008 0.115 0.204
-0.022 0.010 0.040 0076 0.010 0.041 -0.009 0.026 0.0859 0.144 0134 0.299
work 0.008 0.001 0.026 -0.013 0.007 0.004
0.002 0.016 -0.007 0.008 0.006 0.045 -0.024 -0.006 0.001 0.014 -0.001 0.012
residual -0.047 -0.016 -0.024 0.009 0.020 -0.136
Detailed Decomposition of the Structure Effect
urban 0.156 0.158 0.011 0.188 0.108 -0.102
0.055 0.262 0.066 0225 -0.047 0078 0.081 0307 -0.035 0225 -0.291 0081
size 0.165 -0.027 0.148 -0.284 -0.102 -0.105
-0.022 0342 -0.143 0.089 -0.014 0.300 -0.484 -0.113 -0.234 0032 -0.328 0.108
age -0.378 0.101 0.070 -0.078 -0.127 -0.199
-0.665 -0.050 -0.147 0.326 -0.196 0.278 -0.459 0.263 -0.349 0.098 -0.577 0133
female 0.023 0.002 -0.012 -0.012 0.009 0.060
-0.043 0.084 -0.038 0.037 -0.053 0035 -0.078 0.059 -0.027 0.050 -0.038 0.145
years of schooling -0.284 0131 -0.019 -0.052 0.114 -0.400
-0.458 -0.103 -0.027 0.258 -0.121 0092 -0.208 0.103 -0.055 0.268 -0.653 -0.167
work 0.151 0.050 0.103 -0.200 0.071 0.190
-0.006 0324 -0.086 0.212 -0.128 0311 -0.403 0.028 -0.080 0.223 -0.043 0.386
constant -0.327 -0.701 -0.624 0.118 -0.194 0.164
-0.852 0.212 -1.045 -0.262 -1.078 -0.162 -0.508 0.663 -0.604 0.260 -0.400 0784
residual 0.062 0.019 0.008 -0.011 -0.024 0.188

Boostrap confidence interval w

ith 300 repetitions

Figure 1.19: Decomposition Results cont.
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Decomposition Changes in Inequality from 2000 to 2010: 90-10 differential

90-10 gquantile difference
Panama Peru Paraguay El Salvador Uruguay Venezuela
Value in 2000 (circa) 2726 2.674 2754 2.623 2114 2.083
2684 2780 2565 2751 2651 2.851 2583 2679 2090 2141 2061 2129
Value in 2010 (circa) 2.469 2231 2513 2.153 2.010 1.823
2422 2508 2.207 2.258 2450 2580 2126 2185 1991 2.026 1.800 1.845
Total Change (20-10) -0.256 -0.444 -0.241 -0.470 -0.104 -0.260
-0.337 -0.206 -0.527 -0.324 -0.362 -0.102 -0.532 -0.416 -0.136 -0.073 -0.312 -0.229
Agpgregate decomposition of Total Change
Structure Effect -0.228 -0.480 -0.206 -0.492 -0.103 -0.278
-0.309 -0.174 -0.562 -0.359 -0.334 -0.047 -0.553 -0.440 -0.135 -0.068 -0.329 -0.247
Composition Effect -0.028 0.036 -0.035 0.022 -0.001 0.018
-0.055 0.001 0.016 0.055 -0.085 0.012 0.011 0033 -0.012 0.011 0.004 0.032
Detailed Decomposition of the Total Effect
urban -0.095 0.233 -0.152 0.247
-0.169 -0.006 0.056 0419 -0.312 0.035 0.149 0348
size 0.578 0.331 -0.140 -0.184 -0.119 -0.010
0.445 0718 -0.014 0617 -0.397 0123 -0.332 -0.045 -0.222 -0.034 -0.179 0.210
age -0.598 -1.042 -0.163 0.276 -0.122 -0.123
-0.863 -0.341 -1.674 -0544 -0.609 0.343 0.060 0479 -0.282 0073 -0.517 0.249
female 0.046 -0.053 -0.034 0.092 0.022 0.021
0.005 0.087 -0.132 0.011 -0.118 0.047 0.044 0142 -0.003 0.050 -0.031 0077
years of schooling -0.085 -0.773 -0.341 0.188 0.151 -0.178
-0.258 0.099 -1.158 -0.443 -0.588 0.000 0.096 0267 0.056 0.295 -0.340 -0.007
work 0.031 0.285 0.028 -0.035 -0.119 -0.137
-0.080 0173 -0.072 0.680 -0.253 0.284 -0.140 0.069 -0.167 -0.038 -0.342 0.046
constant -0.141 0.643 0.589 -1.074 0.080 0.439
-0.612 0261 -0.274 1.812 -0.211 1318 -1.436 -0.645 -0.264 0.306 -0.211 1058
residual 0.007 -0.069 -0.029 0.020 0.003 -0.272
Detailed Decomposition of the Composition Effect
urban -0.007 0.021 -0.050 0.059
-0.014 -0.001 0.003 0041 -0.078 -0.033 0.046 0073
size -0.009 0.058 -0.045 -0.019 -0.054 -0.002
-0.016 -0.001 0.000 0105 -0.078 -0.015 -0.029 -0.010 -0.066 -0.045 -0.022 0028
age 0.024 0.051 0.038 -0.004 0.001 0.004
0.014 0.034 0.027 0084 0.013 0.068 -0.008 -0.001 0.000 0.003 -0.008 0.020
female -0.009 0.008 -0.003 -0.007 0.014 -0.004
-0.018 0.000 -0.005 0.030 -0.018 0.020 -0.012 -0.002 0.009 0.023 -0.020 0.013
years of schooling 0.066 0.118 0.130 0.000 0.038 0.053
0.050 0.081 0.068 0176 0.075 0.184 -0.002 0.002 0.035 0.060 0.019 0.085
work 0.000 -0.023 -0.003 0.002 -0.006 -0.001
-0.003 0.001 -0.042 -0.006 -0.015 0.004 0.000 0.005 -0.011 -0.002 -0.004 0.002
residual -0.091 -0.196 -0.101 -0.009 0.008 -0.033
Detailed Decomposition of the Structure Effect
urban -0.088 0.213 -0.101 0.189
-0.162 0.003 0.045 0385 -0.281 0.101 0.103 0275
size 0.588 0.273 -0.095 -0.165 -0.065 -0.008
0460 0719 -0.012 0503 -0.338 0.144 -0.306 -0.032 -0.161 0.013 -0.151 0.184
age -0.622 -1.093 -0.201 0.280 -0.122 -0.127
-0.894 -0.361 -1.758 -0571 -0.671 0324 0.065 0482 -0.282 0.069 -0.534 0257
female 0.056 -0.061 -0.030 0.099 0.008 0.024
0.005 0.102 -0.162 0.016 -0.133 0.065 0.050 0147 -0.024 0041 -0.045 0.095
years of schooling -0.151 -0.891 -0.471 0.187 0.114 -0.231
-0.328 0.043 -1.313 -0516 -0.754 -0.082 0.096 0267 0.005 0.257 -0.424 -0.022
work 0.031 0.308 0.031 -0.037 -0.112 -0.136
-0.080 0.175 -0.065 0721 -0.244 0283 -0.143 0.068 -0.164 -0.028 -0.339 0.046
constant -0.141 0.643 0.589 -1.074 0.080 0.439
-0.612 0.261 -0.274 1812 -0.211 1318 -0.306 -0.032 -0.264 0.306 -0.211 1.058
residual 0.098 0.127 0.072 0.029 -0.005 -0.239

Boostrap confidence interval with 300 repetitions

Figure 1.20:

Decomposition Results



Chapter 2

Measuring Inequality and Poverty

with Income and Consumption in

Mexico, 1994 - 2014

2.1 Introduction

The use of income or consumption data to measure living standards has been under
debate in the recent literature. This is due to the different trends obtained when
measuring poverty and inequality and their implications in terms of policies. Some
authors argue that consumption is preferable over income based on two arguments.
First, consumption is a better measure of long-term living standards due to the
presence of smoothing using savings, credit or borrowing to offset temporary income
shocks. Second, consumption appears to be a better measure of well-being for people at

84
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the bottom of the distribution because it tends to be less vulnerable to under-reporting

than income.

In Mexico however, very little is known about the information that consumption data
can provide about household well-being. This paper aims to fill this gap in the literature.
I estimate inequality and poverty measures using spending and consumption data, and
compare them with the traditional measures based on income. In addition, I contrast the
changes in the distribution at three points in time covering two decades: 1994, 2002 and
2014 . This period has been characterized by high levels of income inequality during the
1990s and falling inequality after the 2000s. Specifically, I ask the following questions: Are
consumption- or spending-based measures of inequality and poverty similar to income-
based measures? How different are households identified as income-poor to those that

are consumption-poor?

To answer the first question, I start with standard measures of inequality and
poverty in 1994, 2002 and 2014 using four definitions: cash income, broad income,
spending and consumption. Then, I contrast the changes along the distribution using
growth incidence curves (GIC). To look at poverty, I analyze the extent of the overlap
between households identified as income-poor and those identified as consumption-poor,
and I examine correlations between different socio-demographic characteristics and the
probability of being income-poor or consumption-poor. In this work, I define poverty as
the households in the bottom twenty percent of the income or consumption distribution.

In this way, my measures are comparable to official income-based measures of poverty.
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The rest of this chapter is structured as follows. In section 2.2, I describe the
economic context and the inequality and poverty trends in Mexico between 1994 and
2014. Section 2.3 presents the literature review for other countries and Mexico using
income and consumption measures of inequality and poverty. Section 2.4 describes the
data and the construction of income and consumption definitions to measure poverty

and inequality. In section 2.5, I present the results. Conclusions are presented in section

2.6.
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2.2 The Economic Context in Mexico

To help the interpretation of the results, this section provides background information

about economic, poverty and inequality trends in Mexico.

The period of analysis is 1994 to 2014. At the start of this period, Mexico experienced
an economic crisis. Cunningham and Maloney (2000) estimate that household income fell
30 percent and the crisis affected households at the top of the income distribution more.
In 2002, the economy slowly started to recover, until the economic crisis in the US hit
Mexican growth rates in 2009. Since 2009, the economy has slowly recovered. In 2009,
economic growth was -5.3 percent. Later on, between 2010 and 2014 economic growth

averaged 3.3 percent per year (see Figure 2.1).

2.2.1 Poverty in Mexico

Poverty has been extensively documented in Mexico during this period, with the
Consejo Nacional de Evaluacion de la Politica de Desarrollo Social (CONEVAL)
reporting the official measures of poverty. The first official measure of poverty was
published by the government in 2002 and has been used since by CONEVAL. Poverty is
measured at the national and the state level. The main source of information is the
Socioeconomic Conditions Module of the National Survey of Household Income and
Expenditure (MCS-ENIGH, Modulo de Condiciones Socioeconomicas de la Encuesta

Nacional de Ingreso y Gasto de los Hogares), a household survey carried out every two
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years starting with 2008 by the National Institute of Statistics and Geography (INEGI,
Instituto Nacional de Geografia y Estadistica). Between 2002 and 2006 the official
measure of poverty was based only on income. From 2008, CONEVAL published a new
multidimensional poverty measure. This new measure considers income and six other
dimensions: education lag, access to health services, access to social security, access to
food, housing quality and space, access to basic housing services and degree of social

cohesion.

CONEVAL has three poverty lines based on income. The first one is calculated as
the income needed to afford a basic food basket. The second one considers the basic
food basket and other services such as health and education. The third poverty line
adds to the previous one other services such as housing, transportation and clothes. I
will be referring to the first official poverty line only to compare the results in this work.
The first official poverty measures indicates that poverty fell slightly between 1994 and
2014. During this period poverty fell 0.6 percentage points from 21.2 percent in 1994 to

20.6 in 2014. The fall was a bit larger between 1994 and 2002: 1.2 percentage points?.

2.2.2 Income inequality in Mexico

Between 1994 and 2014 income inequality declined (see Figure 2.2). In 1994, the Gini

index was 0.53; later, in 2014, it fell to 0.49%. According to Székely (2005), in the first

see https://coneval.org.mx/Medicion/EDP /Paginas/Datos-censales.aspx
2Socio-Economic Database for Latin American and the Caribean (SEDLAS).
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part of this period, inequality was very high. Then, between 1994 and 1996, inequality
fell due to a general fall in living standards at all income levels during the crisis. After
1996 and before 2004, inequality remained very high because of an expansion of the
high income and middle classes. Over the 2000s, inequality has been declining.
However, there is a debate about the determinants of the observed declined in Mexico.
Cortés (2017) argues that despite inequality falling after 2002, it is not possible to
identify structural changes. Social policies, and in particular the Progresa/
Oportunidades program that targets the poorest households in rural areas were not
enough to significantly alter inequality trends. While the program helped reduce
inequality among the poor, it could not reach all households at the very end of the
income distribution. The author emphasizes that the income share of the households in

the bottom percentile has remained the same between 2002 to 2014.

The debate on the decline of income inequality has extended to questioning the
quality of the data and specifically the data coming from very rich households.
Campos-Vazquez and Lustig (2017) show that after imputing values for households at
the top of the income distribution, inequality did not decline between 2006 and 2017.
Also Cortés (2013) argues that there is not enough evidence to say that inequality has
been declining since 2002. Even, when the income measures used are similar, there is no

agreement about trends in inequality in Mexico.

In addition, researchers have compared measures of income from National Accounts
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to those provided by the household income surveys, such as ENIGH. Bustos (2015)
argues there are two main issues with ENIGH: under-reporting of income by
households, and a truncation effect due to the exclusion of households with very high
incomes. He proposes a statistical adjustment to the distribution of income in ENIGH
to make it compatible with information from National Accounts. After the adjustment,
he finds that the official poverty measure does not change much, but inequality
increases enormously. He estimates a Gini value of 0.803 in 2012 instead of 0.44 without

the adjustment.

Del Castillo (2015) propose a framework to adjust for under-reported income in
order to provide better measures of income inequality. They suggest to estimate
inequality after adjusting incomes at the top of the distribution. They also find that
this adjustment increases inequality substantially. The income share owned by the top
ten percent of the distribution increases by from 35% to 65%, so the Gini coefficient

goes from 0.45 to 0.68.

Similarly, Del Castillo Negrete (2015) and Esquivel (2015) show how inequality
changes when they adjust and incorporate incomes from the very rich households. After
that, several works have shown various methodologies to adjust the differences Cortés
and Vargas (2017), Campos Véazquez and Rodas Milian (2019) and Santaella and Leyva
(2017). In general they show that inequality is higher when considering missing incomes

at the top from survey data.
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Since this work focuses on the differences in using income and consumption
definitions, I use only data from ENIGH. I am not adjusting the top incomes using any

other source of information as the latest literature has done.
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2.3 Measuring Living Standards: Income vs

Consumption

2.3.1 Income vs Consumption

Traditionally, measures of inequality and poverty around the world have been
constructed using income data. As a result most of the efforts haven been concentrated
on improving the collection of income data. On the other hand, economic theory
suggests consumption might be a better measure of life-time resources than current
income. At least two economic theories, the permanent income hypothesis by Friedman
(1957) and life-cycle models by Modigliani and Brumberg (1954) suggest consumption
better captures the life time resources of households. Both theories assume that
individuals can borrow or use savings when they experience temporary income shocks
to preserve their consumption level. As a result, consumption will vary less over time
compared to income. The advantage of consumption compare to income as a measure of
living standards has been documented by Poterba (1989), Cutler and Katz (1992) and
Slesnick (1993). If we assume all the population has the option to smooth consumption
with savings and/or can access credit markets, consumption data should reflect better

long term living standards.

A growing literature has pointed out the possibility of miss-measurement of income

at the bottom of the distribution and the advantages of using consumption data over
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income to measure poverty. The work by Meyer and Sullivan (2009) suggest that
consumption not only better reflects the long-term resources of a family , but it also
captures the effects of savings and dis-saving, the ownership of durable goods and access
to credit in the US. They conclude that a consumption based poverty measure would

capture better changes in well-being and the effects of anti-poverty government policies.

Meyer and Sullivan (2011) and Meyer and Sullivan (2003) show for the US that
consumption data captures better the well-being of the poor compared to measures
based on income. They highlight the fact that expenditure exceeds income among the
poor, suggesting a problem of income under-reporting. Brewer and O’Dea (2012) and
Brewer et al. (2017) show that, in the UK households with the lowest incomes spend
more on average than households located at higher quantiles of the income distribution.
They conclude that this mismatch is likely due to under-reporting of income at the
bottom rather than the over-reporting of expenditure or consumption smoothing.
Finally, they document that low consumption is better correlated with other measures

of living standards than low income.

Evidence from Greece by Kaplanoglou and Rapanos (2018) suggest that the use of
consumption data is preferable to income data due to do the extreme under-reporting of

income in the household surveys.

On the other hand, consumption may also suffer from specific shortcomings as a

measure of living standardsBlundell and Preston (1995) suggest that consumption habits
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strongly depend on the life cycle stage. Intertemporal smoothing assumptions at the heart
of permanent income and life cycle models, might not hold Therefore, consumption data
might not reflect long term resources. For the case of Mexico, the literature has shown
that it is not clear that individuals and household population can smooth consumption
when there is a permanent income shock using savings or credit (see McKenzie (2006)).
For the particular case of Mexico, McKenzie (2006) shows that during the economic crisis
of 1995 there was no evidence of consumption smoothing against the decline of household
income. They show that households reallocated their consumption. Households reduce

consumption on durable goods in order to keep their food consumption at the same level.

Banks et al. (1994) argue that when a family is expecting a child they would tend to
change their preferences and needs and all this could be reflected in their consumption
patterns. The status in the labor market could be another source of changes in
consumption(see Blundell et al. (1994) ). In addition, ? suggest that another drawback
of using consumption data to measure well being is related to changes in real interest
rates where real interest rate could influence their inter-temporal substitution
possibilities.  Another disadvantage in using consumption data is that when we
construct a consumption definition, the estimation of the value of durable goods and
housing needs to be imputed The imputations can result in an inaccurate measure of

consumption (see Gradin et al. (2008)).

To sum up, there are pros and cons in using income or consumption data to measure

inequality and poverty. The aims of this research is to compare measures of inequality
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and poverty and analyze if they provide similar information or they complement each

other, regardless of the presence or not of consumption smoothing in Mexico.

2.3.2 Related Literature for Mexico

There is very little literature for Mexico comparing assessments of poverty and
inequality using consumption and income. There is, though, a small literature that uses
data on income and consumption to assess how well households adjust their
consumption after an income shock. For example, Attanasio and Székely (2004) use
consumption and income data to investigate how households adjust their consumption
after shocks to their income. They find that during the 1990s households are not able to
insure idiosyncratic risks either through savings or through other assets. In another
paper, Attanasio and Székely (1998) show that savings are concentrated among
households with high levels of education, while households with low levels of education
have very low savings. This makes them more vulnerable when they have an income
shock. The authors argue that most of the income earners in this group work in the
informal sector. Other authors such as McKenzie (2003) also analyze how households
deal with shocks in income using the same data. They find that during the economic
crisis of 1994, household income and consumption decreased simultaneously, a pattern
inconsistent with consumption smoothing. They found that households changed the
composition of their consumption, reducing health care and allocating more resources to

food.
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2.4 Data and Definitions

2.4.1 Data

I use the National Income and Expenditure Household Survey for Mexico (ENIGH) for
three years 1994, 2002 and 2014. The survey collects detailed data on the structure and
distribution of income and household expenditure on durables and non durables. The
survey is representative at the national level and for rural and urban areas and

considers the household as the unit of observation?®.

The reported income refers to the six months prior to the month of interview while
expenditure data is collected via a diary. The 1994 survey was collected between
September and December. The information from 2002 and 2014 was collected between
August and November. The income data and socio-demographic characteristics are
collected via an interview that is taking place for seven days. Expenditure data is
collected with a diary that is left at the house for seven days and is filled by the

household members.

The data on income and expenditure as it is presented by INEGI* is quarterly. I

transformed into average monthly data.

3https://www.inegi.org.mx/programas/enigh /tradicional /2014/.
4Instituto Nacional de Estadistica Geografia e Informatica. Institute of National Statistics, Geography
and Informatics.
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2.4.2 Income and expenditure measures

I construct two consumption definitions. Spending includes expenses on food, clothing
and footwear, housing, cleaning, health, transportation, education and recreation,
personal, transfers to expenditure, auto consumption, in-kind remuneration® and
in-kind transfers®. Consumption is defined as all items of spending except that on
mortgage interest or of the purchase of vehicles plus the imputed rent for
owner-occupiers, and the consumption flow from vehicles. The estimated rent of the
house is a self-reported variable in the survey. To estimate the flow from vehicles, I
follow the same methodology as Brewer and O’Dea (2012). For each year, I estimate
deciles of the expenditure on non-durables”. Then, I estimate the average expenditure
on vehicles in each decile of non-durable spending and separately according to the
number of cars owned by the household; and I use these averages as the estimated

consumption flow from vehicles.

I construct two measures of income, the first - cash income - includes labor income,
income from own business, transfers, and other income. The second measure of income
is known as ‘broad income’ which is defined as cash income plus the estimated rent of
the house for homeowners less mortgage interest payments and the estimated flow from

vehicles for car owners. The estimated rent of the house and the estimated flow from

5This is an estimation of the value of products or services that workers receive as part of their
compensation.

Sin-kind transfers from other households and institutions.

"Nondurables are all the expenses minus expenses on vehicles acquisition, maintenance, rent of the
house and estimated rent of the house
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vehicles are included in the broad definition of income because they can be considered

to generate an additional flow of income.

Finally, income and consumption values are expressed in 2014 pesos, and all

concepts are expressed on a per-capita basis. ®

8T use the same price index for all four measures. Brewer and O’Dea (2012) argue that, if one is
comparing time trends, then different price indices should be used if one is adding implicit consumption
of housing and vehicles to a measure of cash spending or cash income, but we do not do this here. For
that reason, we do not compare explicitly growth in the two income-based measures, or compare growth
in the two consumption-based measures.
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2.5 Results

In what follows, I compare measures of living standards. I compare broad income with
consumption, and cash income with cash spending; the main difference between the two
comparisons is that the first pair of concepts includes the implicit income accruing to

owner occupiers and the consumption flow from vehicles, while the second does not.

2.5.1 Changes in average levels of living standards over time

Figure 2.3 shows that, from 1994 to 2014, average growth in living standards was
positive irrespective of which definition is used. Spending and consumption grew more
than cash income and broad income respectively. The average growth in each
sub-period shows the differences in pattern between 1994 -2002 and 2002 -2014. The
first subperiod (1994 - 2002) reflects the impact of the economic crisis on income,
consumption and spending growth. The average growth of consumption was -1.15
percent, while broad income grew by just 0.19 percent. Cash income grew by 4.82 and
spending grew 3.39 percent. In the second subperiod characterized by economic
recovery, consumption and spending grew more than their income counterparts:
consumption grew by 7.30 percent and broad income by 5.13 percent; spending grew by

6.46 percent and cash income by 3.66 percent.
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2.5.2 Inequality

Summary indices

Table 2.1 shows summary statistics of inequality for the four definitions, as well as two
standard measures of inequality. On average, cash income, broad income, spending and
consumption inequality increased in 2014 with respect to 2002 and 1994, after a decline
in 2002 due to the economic crisis. However, inequality levels using income and
consumption are different. Inequality levels measured by the Gini index using spending
and consumption are below those using income measures in all three years. Also, the
decline in income inequality between 1994 and 2002 was faster than the decline in
spending and consumption inequality. Between 2002 and 2014, cash income inequality
measured using the Gini increased faster than spending inequality, while consumption

inequality declined slightly in the same period.

The Theil index shows a similar pattern to the Gini index between 1994 and 2002,
all the income and consumption measures declined. Then, from 2002 to 2014 only
income measures increased while spending and consumption declined during the same

period. Income and consumption provide different perspectives of inequality.

Another measure of inequality is the share of total resources going to the bottom
decile, and we show this in Figure 2.4. Consumption and spending shares are always
above income shares. This reflects the lower inequality levels using consumption data

compared with income data. All four income and consumption measures point to an
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increase in the share going to the bottom decile between 1994 and 2002. Nonetheless,
the trends differ between cash income and spending over the second subperiod. There
was a slight reduction in the cash income share going to the bottom decile, while
according to the other three definitions the bottom decile increased its share between
2002 and 2014. Contrasting within income and consumption definitions, the main
difference is between broad income and cash income between 2002 and 2014. The
bottom decile’s share of broad income increased from 1.4 to 1.5 percent between 2002
and 2014. At the same time, cash income remained constant around 1.4 percent. This
result shows that the income flow from housing and vehicles might have contributed to
the increased share going to the bottom decile. However, consumption and spending

definition show very similar trends over the entire period.

Growth Incidence Curves

This section present the results from the Growth Incidence Curves (GIC). The GIC
displays the complete picture of the quantile specific rates of income and consumption
growth. This analysis will let us see the differences in growth between income and

consumption definition across the distribution.

Figure 2.5 shows Growth Incidence Curves (GICs) for 1994-2014. They show that
growth has been stronger at the bottom for both income and consumption. Households

in the bottom half of the distribution experienced positive growth in all four income
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and consumption concepts: broad income, cash income, spending and consumption.
After the 50th percentile, growth becomes negative in the case of consumption and
broad income, while cash income and spending growth remains positive up until the
70th decile. At the very bottom, broad income and consumption grew more than cash
income and spending. Between 1994 and 2014, growth in income, consumption and
spending were inequality decreasing, consistent with the decline in inequality that

started in the mid 2002s.

I next divide the period into two subperiods. Figure 2.6 shows growth rates between
1994 and 2002, a period of economic crisis. They show an inequality-decreasing pattern,
as in the complete period. However, consumption grew less than broad income, and
spending grew less than cash income. The bottom half of the distribution is
characterized by low growth rates in consumption and broad income. At the top, the
four growth rates converge to each other. Generally, households in the top half of the
distribution experienced bigger losses in their living standards compared to households

at the bottom.

Figure 2.7 shows the GICs for the second subperiod starting in 2002 and ending in
2014. During this time, the economy started to recover in the aftermath of the 1994
crisis. Growth rates remain inequality-decreasing, but with different patterns compared
with the previous subperiod. = Consumption grew more than broad income for

households in the bottom half. Spending also grew more than cash income up to the 70
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percentile where the two growth rates converge. In this period of recovery, households

increased their consumption compared with the previous subperiod.

The possible role of informality in explaining under-reporting of income

Looking over both periods, then, we can see that, during the economic -crisis,
households at the bottom appear to have reduced their consumption and spending.
However, over the second sub-period, they increased their consumption and spending
above increases to their income. This two patterns suggest that households at the
bottom of the distribution smooth consumption given changes in their income.
However, we usually think that consumption smoothing is more common among high
income households than those at the bottom of the distribution. Instead of
consumption smoothing, then, the patterns we see could be due to under-reporting of
income at the bottom of the distribution. Stronger growth in consumption relative to
income suggests that under-reporting of income at the bottom might be significant.
One possible explanations is the increase in informal employment in Mexico.
Households at the bottom employed in the informal sector might enjoy higher levels of
income than those reported to the ENIGH survey and this higher income is reflected in

their consumption levels.

The size of the informal sector has been documented by the Institute of National

Statistics (INEGI) in Mexico. In their latest report dated April 2020 INEGI (2020),
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informal employment® is estimated to account for 56.2 percent of total employment over
the last quarter of 2019. In 2014 the estimated percentage was 57.8 percent. According
to that report, informal labor is concentrated among people between 15 and 19 years
old and 60 years old and more. The latest International Labor Organization (ILO)
report ILO (2014) suggests that informal employment declines during times of economic
growth and increases in crises. However, after the 2009 crisis, informal employment
remained high in Mexico. This increase in informal employment might have allowed
households at the bottom to increase their consumption over and above increases in
reported income. A similar view is taken by Cortés (2017) who argues that low-income
households have been able to maintain their income level due to the increase in the

informal sector.

9nformal employment is defined as employment in non-agricultural firms that are not legally register
as firms according to the law. The economic unit operates using household resources and does not
keep accounting records, it also includes self-employed people in the agricultural sector as well as those
without social security.
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2.5.3 Poverty

Poverty analysis in developing countries such as Mexico tends to use absolute
definitions. Using an absolute approach however is problematic when comparing income
and consumption based definitions of poverty due to the need to define equivalent
poverty thresholds. To avoid this complication, this analysis will use a relative measure.
Given that official measures of poverty identify roughly 20 per cent of the population as
poor, I define the poor as belonging to the bottom quintile of the income or
consumption distributions respectively. This allows for easy identification of the poor in

a comparable way using both income and consumption based measures.

Figures 2.8 and 2.9 show the percentage of households that are identified as either
income- or consumption-poor and the percentage of households that are both income-
and consumption-poor. Figure 2.8 shows that in 1994 and 2002 approximately four
percent of the households are only broad income poor but not consumption poor and
around 16 percent are both broad income and consumption poor. The overlap between
households that are income poor and those who are consumption poor is thus
significant but not complete. Between 2002 and 2014 the percentage of households that
are both broad income and consumption poor decreased by 2.3 percent, thus reducing
the overlap between income and consumption based definitions of poverty. Figure 2.9
compares the poverty overlap using the second group of definitions: cash income and
spending. Approximately five percent of households are considered cash income poor

only or spending poor only in 1994 and 2002. In 2014, the overlap between households
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identified as cash income poor and spending poor again declined from 15.46 to 13
percent.

It is not entirely clear what is driving the fall in the overlap of income and
consumption measures of poverty. As I discussed above, one possibility is that income
under-reporting increased, but there is little research on income under-reporting at the

bottom of the distribution in Mexico.

Regardless of the reason, it is clear that there is not a perfect overlap between
households that are income poor and households that are consumption poor. The
following subsections, therefore, compare poverty profiles generated using income and
consumption definitions. [ examine correlations between different socio-demographic
characteristics and the probability of being income-poor, consumption-poor or being

poor according to both definitions.

Cash Income and Spending

Previous results show there is not a complete overlap between the income and
consumption definitions of poverty. This is important from a policy perspective as
anti-poverty programs may not be targeted appropriately if only income is used to
identify the poor. To better understand differences between income and consumption
poor households, I run a series of regressions to establish which characteristics most

closely correlate with being only income poor, only consumption poor or both.
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I estimate a multinomial regression model where the dependent variable takes three
values: 7”1”7 for households that are cash income poor but not spending poor, 72" for
households that are spending poor but not cash income poor and ”3” for households
both cash income poor and spending poor. The base outcome is the value of 70”
households that are non poor. The predictors are several sociodemographic
characteristics: females household headship, living in a rural area, the number of
members in the house, the education of the household head (secondary education or
less),the age of the household head (60 years or more) and the tenancy status. I then
interpret the characteristics that predict (for example) the category 2 as being those

that are associated with being spending poor but not with being income poor.

Figure 2.10 shows the effect of having a female household headship on the
probability of being cash income or spending poor. In 1994 and 2002, the effect was
negative and very close to zero possibly because in those years the number of female
headed households was small. However, in 2014, the effect of female headship on both
probabilities increased. Households where the head of the household is female are more
likely to be both income poor and consumption poor. This result agrees with the official
poverty report which estimates that 9.6 percent of women were living below the
extreme poverty line in 2014. The gender of the head of the household has impacted the

probability to be income poor and consumption poor in a similar way over time.
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Figure 2.11 shows that living in a rural area has a positive effect on the probability
of being both spending poor and cash income poor, while having little effect on the
probability of being poor according to only one measure. The effect of living in a rural
area on the probability of being both income and consumption poor declined slightly in

2014.

Figure 2.12 shows the effect of the number of people living in the house on the
probability of being poor using income and spending definitions. The effects on both
the probability of being cash income poor and spending poor are positive and have
similar trends in 1994 and 2002. However, in 2014 the effect on the probability of being
spending poor increased while the effect on the probability of being cash income poor
remained at the same level as in 1994 and 2002 and very close to zero. This suggests
that large households may have additional needs that are not well captured by an
income based measure of poverty. Large households may have a larger number of
earners or members receiving income. However, their spending is also likely to be
higher. Therefore their situation appears different when using a consumption based

measure of poverty.

Figure 2.13 shows the effects of the head of the household having at most 12 years or
education on the probability of being cash income poor or spending poor. As expected,
households headed by less educated individuals are more likely to be poor, according to

both income and consumption definitions. Estimated effects are very similar across the
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three years suggesting that the effect of the head’s education has not changed much
over time. This is despite an expansion of education in Mexico between 2000 and 2010

which implies stronger selection effects in 1994 compared to 2014.

Figure 2.14 shows the effects of having a head of household aged 60 or more on the
probability of being cash income poor or spending poor. Comparing the effects on the
probability to be cash income poor and spending poor, the trends are very similar. In
all cases, the effect of having an older head declined. However, households with a head
aged 60 or more are significantly less likely to be income poor but more likely to be
spending poor. This suggest that households headed by an older individual might have
lower consumption relative to their income. This pattern could be showing how
insecurity might be affecting consumption. On the other hand, the income and
spending of elderly households improved as evidenced by the falling effects on the
probability of being poor (both income and consumption). However, the increase in the
informal employment has been concentrated in this age group and younger individuals (

15 to 19 years old).

Finally, Figure 2.15 shows the effect of renting a house on the probability of being
cash income poor or spending poor. Trends in the impact of this variable differ.
Households who were renting were at the same risk of being cash income poor as
home-owners in 1994 and 2002. By 2014 , they were more likely to be poor. However,

their probability of being spending poor declined during the same period.
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The differences in trends between income and consumption definitions shows that
consumption data captures aspects of vulnerability that income alone does not.
Sociodemographic characteristics such as the number of people living in the house and
the effects of living in a house that is being rented show different trends in marginal
effects on income and spending poverty. In 2014, households with many people were
more likely to be spending poor than cash income poor. Renters were more likely to be
spending poor than income poor in 1994, whereas in subsequent years the income

poverty risk increased considerably while the spending poverty risk declined slightly.

The effects of the other socioeconomic variables have similar trends. The effects of
female headship increased both in the case of income and spending poverty. The effect
of the head’s education remained relatively constant. Households headed by an older
individual on the other head experienced a decline of both their income and spending

poverty risk.

Looking across the coefficients it is possible to group the sociodemographic
characteristics into two groups. In the first group the effects of the sociodemographic
variables on the probability of being income or consumption poor increased by 2014.

For the second group, the effects declined or remained the same through the time.

The first group includes female household headship, the number of household
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members and tenancy status. This group shows that despite there are differences
between income and consumption poverty.  Consumption data complements the

information that income data provides in terms of poverty.

The second group includes sociodemographic characteristics that have a similar
effect on the probability of being income or consumption poor. The higher probability
of being consumption poor compared to income poor could be explained by the increase
in informal employment that has been concentrated in younger and older groups. The
additional income that informal employment is providing might be boosting

consumption levels but is not properly captured by income data.

To provide some context on these results it is useful to compare them from other
developing countries where similar characteristics are associated with chronic poverty.
McKay and Lawson (2003). The authors present studies with evidence on the positive
correlation between illiteracy and chronic poverty for China and India. In the same line
they present the cases of Peru and Pakistan where the increase in the years of education
reduce the probability of being chronically poor. In addition to that, they show research
with evidence on the increase in the household size and the presence of people from
third generation positively correlated with being chronically poor for Pakistan, rural
China and South Africa. For the location they mention evidence for Uganda, Vietnam,

China where chronic poverty is prevalent in rural areas.
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My results show that in 1994 four socio-demographic characteristics are more related
with the probability of being consumption poor than income poor: having 60 years of
age or more as the head of the household, living in a house where the family pay a rent
and households living in a rural area and the number of people living in a house. For
2014 the age of the head of the household and the number of people keep identifying
better households that are consumption or spending poor. In addition to that, being the
head of the household with twelve years of education slightly identifies more spending
poor households than those considered income poor. Most of these characteristics are
related with chronic poverty rather than transient poverty according to the literature
(see McKay and Lawson (2003)). Specifically, having 60 years of age or more as the head
of the household, households living in a rural area and the number of people living in a

house and being the head of the household with twelve years of education.

I conclude that poverty definitions based on income and spending provide different
information about households long term living standards.  The two definitions
complement each other, providing a fuller picture of the characteristics of households
that can be considered poor than either the income definition alone. If we take into
account the view of long term living standards then the consumption measures may

give have a broader picture of poverty.
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Broad Income and Consumption

The following group of graphs show the effects of the covariates on broad income and
consumption definitions. From Figure 2.17 to Figure 2.21 all the figures show a similar
pattern compare to the effects of the same covariates on cash income and spending
definitions. Therefore, adding the income flow from housing and cars into the cash
income and spending definition does not change the probabilities of being income poor

or consumption poor given the observable characteristics.
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2.6 Discussion and Conclusions

This paper examines trends in poverty and inequality in Mexico using income and
consumption data for three years: 1994, 2002 and 2014. I find that growth in each sub
period shows different patterns. Between 1994 and 2002 cash income and spending grew
by 4.82 and 3.39 percent respectively while broad income and consumption grew only
0.18 and -1.15 percent. Then, in the second sub-period between 2002 and 2014 both
income and consumption displayed positive growth showing a recovery after the
economic crisis. The average growth rates suggest the income flow from housing and
vehicles included in the broad income and consumption definitions was negatively
affected during the economic crisis. On the other hand, cash income and spending
definitions that do not include the income flow from vehicles and housing had positive

average growth rates in both sub-periods.

The analysis of inequality using income and consumption has shown that while the
trends are very similar, the levels differ. Consumption and spending inequality is
generally lower than income inequality. This stylized fact is consistent with the lower
variability of consumption compared to income. Cash income and broad income show a
similar pattern in inequality levels with a drop in 2002, followed by an increase in 2014.
However, consumption and spending measures show a different story. Consumption
inequality declined between 2002 and 2014 while spending inequality increased. Finally,

the share of resources going to the bottom decile declined between 2002 and 20014 in
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the case of income but increased in the case of spending. These results are in line with
the recent debate on the trends in inequality levels. Therefore there is not consistent
evidence that inequality is still declining when looking at different income and

consumption definitions.

Most of the literature for Mexico has focus on correcting the top incomes in order to
get a more real approximation of income inequality. However, consumption data can
correct the estimation at the bottom of the distribution. Therefor income and
consumption can complement the analysis of inequality. Further research needs to be

done in order to compare income and consumption measures at the top.

The GIC analysis shows differences in trends between the two sub-periods. First,
between 1994 and 2002 -a period of economic crisis-, consumption and spending grew
less than broad income and cash income in households in the bottom half of the
distribution. This trend changed in the second sub-period, when the economy recovered.
Between 2002 and 2014, consumption and spending grew more than broad income and
cash income in the bottom half of the distribution. During the economic crisis,
households at the bottom appear to have reduced their consumption and spending.
However, over the second sub-period, they increased their consumption and spending
above increases to their income. Stronger growth in consumption relative to income
suggests that under-reporting of income at the bottom might be significant. One

possible explanation is the increase in the informal employment in Mexico. Households
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at the bottom employed in the informal sector might enjoy higher levels of income than

those reported and this higher income is reflected in their consumption levels.

The poverty analysis shows that the overlap between households that are income
poor and those who are consumption poor is significant but not complete. Between
2002 and 2014 the percentage of households that are both broad income and
consumption poor decreased by 2.3 percent. It is not entirely clear what is driving the
fall in the overlap of income and consumption measures of poverty. As before, one
possibility is that income under-reporting increased for both income definitions.
However, most of the literature so far has concentrated on adjusting the incomes for

those at the top of the distribution.

Finally, I examined correlations between different socio-demographic characteristics
and the probability of being income poor, consumption poor or being poor according to
both definitions. I find that having 60 years old and more as the head of the household and
the increasing number of people living in the house are socio-demographic characteristics
more related with consumption poverty rather than income.

The results show that using consumption and spending to measure inequality and
poverty give a complementary perspective of inequality and poverty. These differences
are important from a policy perspective and combining information from both income

and consumption can provide a more accurate picture of living standards.
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Figure 2.1: GDP growth (annual percentage)
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Figure 2.3: Average Growth Rates 1994 - 2014



125

16

-
in

Percentage share
=
,..

11 A

Source:

I L LT TR S,

1954 2002 2014

+ = @+ cash income broad income == spending == consumption

Author’s calculations using Encuesta Nacional de Ingreso y Gasto (ENIGH)
from Mexico.

Figure 2.4: Percentage Share of the Bottom Decile



126

=
[ap]
o |
o
=
C:' —
D —
o
8
I T T T I T
0 20 40 60 80 100
percentiles
cash income broad income
spending — consumption

Source: Author’s calculations using Encuesta Nacional de Ingreso y Gasto (ENIGH)
from Mexico.

Figure 2.5: Growth Incidence Curves 1994 - 2014
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Figure 2.6: Growth Incidence Curves 1994 - 2002
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Figure 2.7: Growth Incidence Curves 2002 - 2014
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Figure 2.8: Broad Income vs Consumption
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Figure 2.9: Cash Income vs Spending
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education on Cash Income and Spending poor Households
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of the Household on Cash Income and Spending poor Households
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Figure 2.15: Average Marginal Effects of Renting a house rather than being the owner

on Cash Income and Spending poor Households
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Figure 2.16: Average Marginal Effects of being Female as the head of the household on
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Figure 2.17: Average Marginal Effects of Rural on Broad Income and Consumption

poor Households
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Figure 2.20: Average Marginal Effects of Having 60 years of age or more as the Head

of the Household on Broad Income and Consumption poor Households



142

Rent

-.02

-.04
]

w0
C:' —
a T T T T T
1995 2000 2005 2010 2015
oy ] broad income poor — 4&— - consumption poor
——B — - income and consumption poor —Anene

Source: Author’s calculations using Encuesta Nacional de Ingreso y Gasto (ENIGH)
from Mexico.

Figure 2.21: Average Marginal Effects of Renting a house rather than being the owner
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1994

cash income
broad income
spending
consumption
2002

cash income
broad income
spending
consumption
2014

cash income
broad income
spending
consumption

1994

cash income
broad income
spending
consumption
2002

cash income
broad income
spending
consumption
2014

cash income
broad income
spending
consumption

Mean
3,848
4721
3,222
4,096

3,624
4,330
3,168
3,875

3,803
4,456
3,272
3,924

10
1.2
L3
L5
14

14
1.4
1.6
15

L5
16
19
19

Gini
0.549
0.547
0.512
0.518

0.511
0.517
0.498
0.509

0.518
0.510
0.485
0.482

20
2.2
2.2
2.5
24

2.5
24
2.7
2.6

2.7
2.7
3.1
31

Theil
0.617
0.599
0.203
0.509

0.4952
0.208
0.483
0.301

0.260
0.535
0.481
0.469

30
3.0
3.0
3.4
3.3

3.5
3.3
3.6
3.5

3.5
3.6
3.9
3.9

615
437
617

538
631
526
613

299
762
647
795

40
3.9
3.9
4.3
4.2

a4
4.3
4.6
4.4

4.3
a4
4.8
4.8

693

673
813

739
B49
700
B22

832
1,020

1,022

percentiles share (%)

50
4.9
4.9
5.4
5.3

54
5.3
5.6
24

5.3
5.4
5.7
5.7

percentile (pesos per month)

25
1,168
1,410
1,103
1,353

1,258
1,443
1,143
1,350

1,322
1,586
1,276
1,544

60
6.2
6.3
6.7
6.6

6.8
6.6
6.8
6.7

6.5
6.6
6.9
6.9

50
2,113
2,612
1,912
2,438

2,187
2,561
1,946
2,325

2,233
2,635
2,054
2,461

70
8.0
8.0
8.4
8.4

8.5
8.4
8.6
8.5

8.2
8.2
8.4
8.4

75
4,084
5,002
3,561
4,520

4,021
4,821
3,496
4,284

4,005
4,752
3,459
4,199

80
10.8
10.7
11.2
1.1

11.2
11.2
11.0
11.1

10.7
10.7
10.7
10.8

90
7,967
10,059
6,747
8,680

7,450
9,172
6,397
8,033

7,487
8,960
6,402
7,745

90
16.0
16.1
16.5
16.4

16.2
16.6
15.9
16.3

15.5
15.7
15.4
15.6

95
12,082
15,661
10,053
13,559

11,669
14,204
10,102
12,602

11,374
13,318

9,315
11,343

100
43.8
43.6
40.1
40.7

40.1
40.4
39.6
40.0

41.8
411
39.3
38.9

Source: Author’s calculations using Encuesta Nacional de Ingreso y Gasto (ENIGH)
from Mexico.

Table 2.1: Percentile shares by income and consumption definition



Chapter 3

The Gender (GGap in Top Incomes in

the UK, 1997/8 to 2016/7

3.1 Introduction

It is well known now that the share of total income going to the top of the income
distribution has risen sharply over the last three decades in many countries, and especially
the English-speaking countries (see Alvaredo et al. (2018), for example), with the UK
having the second-highest share of income going to the top 1% amongst comparable
developed countries. Within that rising share of top incomes, Atkinson et al. (2018)
shows that, in many countries, the share of top income that is accrued by women is also
rising, but that women remain under-represented in top income groups. They show that,
for example, in 2011 (the most recent year of data used ), the share of women in the top
1% in the UK was 17.8 %, and in the top 0.1%, it was only 9.2%.

145



146

This paper provides new analysis of top income shares in the UK from 1997/8 to
2016/7, making use of a sample of administrative tax records for the UK made available
by HM Revenue and Customs (HMRC), and investigates in greater detail than Atkinson
et al. (2018) the reasons for the rise in the female share of top incomes, as well as extending

their analysis with five years’ more data.

The data-set that we use, known as the Public Use Tape (PUT) version of the
Survey of Personal Incomes (SPI)!, is relatively easy for researchers to access. Access to
the full SPI, by contrast, which lies behind some recent work on top income shares in
Advani et al. (2020b) and Advani et al. (2020a), can only be done in a data-lab located
in London, and access has not been possible at all since March 2020 when the
coronavirus pandemic hit the UK. Like us, Atkinson et al. (2018) used the SPI PUT,
but crucially, unlike them, we make full use of the so-called composite cases in order to
uncover the link between incomes at the very top and occupation and gender. As we
explain in Section 3.3.2, these composite cases reflect a form of data aggregation that
HMRC performs on sample records on individuals at the very top of the income
distribution, so as to reduce the risk of identification. The aggregation has a very
limited impact on estimates of top income shares and the female share of top incomes,
but after the aggregation it is not possible to use the PUT micro-data alone to analyse
the distribution of industry sector or region of residence containing those in the highest
income groups. However, HMRC publish supplementary information on the

characteristics of the individuals whose records were aggregated that we exploit so as to

1See HM Revenue and Customs KAI Data, Policy and Coordination (2019) and earlier years.
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estimate these relationships in full. Specifically, we use decomposition methods to show
the industries within which those on top incomes work, and how this varies between
men and women, and the extent to which this can explain the rising female share of top

incomes.

Our work extends that of Atkinson et al. (2018) by using the composite cases, and
extending it by five more years, from 2011 to 2016. We find that the female share of top
incomes in the UK continued to rise after 2011, although this rise is more evident among
the top 1% than the top 10%. The share of women in the top 10 to 1% group reached 30%
by 2016; among the top 1 to 0.1%, it rose from 13.2% in 1996 to 18.9% in 2016. However,
there has been little change in the female share in the top 0.1% since 1997, although there
are signs of a rising trend in the most recent years. These changes are overwhelmingly
driven by earned income, rather than income from investments. They are accompanied
by changes in the ages of women in top income groups, and their region of residence, with
and increasing concentration of women in the top income groups being aged 45-54, and
an increasing fraction living in London or the South East of England. The decomposition
by industry shows that the rise in the female share of top incomes is overwhelming driven
by increased female shares of income within individual industries. In the top 10 to 1%,
and in the top 1 to 0.1% the industries contributing the most to the rising female share
of income have been “Real estate, renting and business” and “Financial intermediation”,
both of which have seen an increased female of share of income within them, and have

become more important industries as a share of all women with high incomes. As noted,
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the rise in the female income share outside the top 0.1% has slowed slightly since 2009,
particularly between the top 10 to 1%: this is due to a fall in the importance of “Health
and social work” and “Education”; two industries with above-average female income

shares.

The rest of this paper is organized as follows. Section 3.2 presents the literature
review, Section 3.3 discusses the PUT data and our methods, Section 3.3 presents our
new results on top income shares and female income shares through to 2016, Section
3.4 presents the shift-share analysis exploring the role of within and between industry

changes in explaining the rising female top income shares. Section 3.5 concludes.

3.2 Literature Review

Our work extends a small literature on gender gaps in top incomes (including Atkinson
et al. (2018), already mentioned). Most of the literature are disproportionately
concentrated in the US, UK and Nordic countries. The reason is that research in this
area depends on having access to high quality data from the top of the distribution. It
is possible to separate the literature into two groups. The first group focuses on the
growing importance of earned income in explaining the growth in top incomes among
women, and the change in gender gaps at the top. The second group explores why
women at the top of the income distribution in some countries still receive more of their
income from unearned sources than do men. In the first group there is evidence for the

US where Guvenen et al. (2020) use administrative data to analyze the dynamics of
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earnings and gender differences among top earners. They find that between the 1980s
and the 2010s women remain underrepresented in the top percentile groups. They show
that the Finance and Insurance industry has increased its relevance among the top
earners. However, in terms of the gender composition there has been little change.
They find that the increase in women representation has nothing to do with their
concentration in high earnings industries like Finance and Insurance. Their
decomposition results show that industry composition does not account for the increase
in women share among the top earnings groups. In the UK, Brewer et al. (2008) was
one of the first to use the SPI PUT to look at the gender split of top incomes in the
UK, but without exploiting the information in the composite cases. More recently,
Burkhauser et al. (2020) decompose the increase of the share of women at the top 1% in
the UK between 1999 and 2015. The authors use the Survey of Personal Incomes (SPI)
and the Family Resources Survey (FRS) to implement a Oaxaca-Blinder decomposition
for women and men at the top 1% separately. They find that the increase in the time
spent in full-time education accounts for most of the increase in the share of women in

the top 1%.

In the second group of the literature are studies from Nordic countries such as
Boschini et al. (2017). The authors analyze gender differences in top incomes in Sweden
from 1974 to 2013. They find that women’s participation in top incomes has been
increasing, but they are still a minority. They also find that women at the very top

derive their income primarily from capital gains. A similar work for Finland by Terhi
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et al. (2018) analyze the top income distribution from a gender perspective for Finland
between 1995 and 2012. Using administrative data they show that the capital income
share for women is larger than for men among the top one percent. Also, they show
that among the top ten percent of the income distribution the share of women is less

than 30 % and has not been improving during the period of analysis.

Our work is also relevant to the small part of the very large literature on gender
gaps in labour market outcomes that focuses on high earners. For example, Fortin et al.
(2017) ask to what extent the gender pay gap within those on the highest earnings is
driving average pay gaps between men and women, and they look at the UK and other
countries. Yavorsky et al. (2019) focus on the income of the households at the top 1% in
the US between 1995 and 2016. Using the the Survey of Consumer finances the authors
analyze how women’s income contributes to the total household income and the
associated characteristics. They find that there has been no closing of the gender gap

among the top 1%.
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3.3 Data and methods

3.3.1 Data

Public debate and academic research on income inequality in the UK mostly uses the
Households Below Average Income (HBAI) series (a misleading name, as it covers the
whole of the income distribution) (see Department for Work and Pensions (2020)). HBAI
is the name of both a micro-data-set and a report released each year by statisticians in
the Department for Work and Pensions, part of the UK government. The HBAI data-set
in turn is derived from answers to a large, nationally-representative, government-run,

household survey: the Family Resources Survey (FRS).

It has long been suspected that the FRS does not give an accurate impression of the
circumstances of those with very high incomes in the UK. As a result, the HBAI data-
set has, for a number of years, featured a correction to the highest incomes (affecting
less than the richest 2%). However, the nature of the adjustment means that it is not
possible to use the corrected HBAI data to analyse the characteristics of individuals with
the highest incomes because the adjustment imputes the same level of disposable income
to all households that report an income above a certain threshold. And Burkhauser et al.
(2018b) and Burkhauser et al. (2018a) argue that, even after the SPI adjustment, the
HBALI series may be under-estimating the income of those with very high incomes in the

UK.

An alternative to using data from household surveys to study the circumstances of

those with the very highest incomes is to use data from administrative sources on
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incomes declared for tax purposes. This was pioneered by Thomas Piketty, Emmanuel
Saez and the late Anthony Atkinson; their work was first collected together in Atkinson
and Piketty (2007), and is now available at the World Inequality Database (WID) at
https://wid.world). The advantages of using data from tax authorities to learn about
the income of the very rich are that there is lot of data (because everyone has to pay
taxes); data is available for a lot of countries over very long time periods (including
countries and time periods where no estimates are available from household surveys);
the information is usually confirmed against what employers and financial institutions
think to be the case, and there are penalties for getting it wrong. On the other hand,
tax authorities care only about the sort of income that is taxable (and so this will
certainly exclude unrealised capital gains (but see Advani et al. (2020b)), but also
sources of cash income that do not need to be declared because they are not liable to
income tax), and they know about income only if is declared to them. Tax registers
typically contain little information on demographic characteristics, and in countries
with individual-level tax systems like the UK, it is usually not possible to link taxpayers

who are married to each other.

We follow this line of work, using data from the Public Use Tape version of the Survey
of Personal Incomes (HM Revenue and Customs KAI Data, Policy and Coordination
(2019)). The SPI is a stratified random sample of taxpayers (plus some non-taxpayers)
that over-samples those on higher incomes; see HM Revenue and Customs KAI Data,
Policy and Coordination (2017) or Burkhauser et al. (2018b) for more details. Atkinson

(2007) showed how to combine data from the SPI with other information (essentially,
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estimates of the total UK population and of total economy-wide income) to estimate top
income shares, and for a number of years, the SPI, with the corrections implemented by
Atkinson (2007), was used as the source of data on the top income shares held by the
WID (see Alvaredo (2017)). However, the headline series for the top 1% for the UK at
the WID is now based on a DINA approach: see Blanchet et al. (2019).

SPI data is available for most years since 1995, although we do not use 1995 and
1996 for our decomposition. The documentation available for 1995 is not enough to fully
expand the composite with the information on industry. For 1996 the sample is very

small, and there are very few observations of women with very high incomes.?

3.3.2 Further details on processing the Survey of Personal

Incomes and estimating top income shares

The SPI is a stratified random sample of taxpayers (plus some non-taxpayers) that over-
samples those on higher incomes; see HM Revenue and Customs KAI Data, Policy and
Coordination (2017) or Burkhauser et al. (2018b) for more details. To preserve anonymity
amongst those on very high incomes (and particularly when grossing factors fall below 2,
meaning that a very rich individual has a greater than 50% chance of being included in
the sample), HMRC combines the information on certain individuals into what they call
composite cases. The procedure for doing this is described in HM Revenue and Customs
KAI Data, Policy and Coordination (2017). In practice, it means that these individuals

are removed from the sample and replaced with a single composite case that is assigned

2We thank James Browne for useful discussions on this issue.
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the average values of all financial variables, and the total grossing weight of the now-
removed individuals. Information on the categorical variables is set to missing (-1), but
information on the region of residence and the main industry of the individuals behind the
composite case is published in an annex (HMRC always condition on sex and age-band
when constructing composite cases). This procedure, then, does not alter total weighted
income of the sample. We expanded the composite cases in order to have additional

information on the gender, industry and region of very high income groups.

Control totals for 2015-16 and 2016-17

At the time of writing, estimates of top income shares and levels that have been
calculated directly from the SPI were available from the WID up to 2014/15. To
estimate total income for 2015/16, we followed the process in Alvaredo (2017), taking
data from more recent versions of the UK Blue Book. We were not able to replicate
exactly Alvaredo’s values for 2014/5, and so our estimate for future years is obtained by
multiplying Alvaredo’s estimate for 2014/15 by our estimated growth rate in total

income since 2014/15.

Process for dealing with composite cases

In order to expand the composite cases we follow the SPI documentation and replace
replace each composite observation with a number of synthetic individual observations
(as many as were combined into the composite case), and then we assign these synthetic

individuals values of region of residence and industry as specified in the SPI annex. Of
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course, we have no way of knowing what is the joint distribution of region and industry,
and we do not report that in this paper, but we can use these composite cases to look at

how income is related to region and industry.

3.3.3 Methods

Process for estimating top income shares and levels

We estimated all top income shares using the Stata command pshare Jann (2015),
accounting for the grossing weights that are supplied with the SPL.? Following this
procedure, and using the control totals provided by the WID, we also estimate the top
incomes shares for the years available in the WID. Table 3.1 shows that we are not able
to reproduce exactly the series at WID, but any differences are small; the mean
difference between our estimated top 10% share and that for the WID for the years
1995 to 2015 is 0.096% (not percentage points, so we are out by less than 1 in a 1000);
for the top 1% and top 0.1%, it is 0.229% and 0.417% respectively. Estimates for the
top 0.01% (which are not available at WID) are likely to be subject to small sample
bias (see Jann, 2016 for simulation results on this). When analysing the characteristics
of those in various income centiles, and to work out the levels of income needed to be in
various centiles, we work directly from the discrete distribution of income implied by
the micro-data (rather than, e.g., using the micro-data to estimate a continuous income

distribution function). So we define “the top x%” as the richest N observations where

3pshare allows for the total income to be specified as a parameter, rather than being calculated from
the data. It does not allow one to do the same for the total population, and so we increased the sampling
weights of those in the bottom half of the distribution until the sum of the weights equalled the known
population control total.
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the sum of the weights for the first N observations was strictly less than x% of the
population (as given by the control totals), and the sum of the weights of the first N+41

observations was greater than or equal to x% of the population.*.

Inference

Estimated standard errors for income shares were produced by the Stata command
pshare (Jann, 2016). The sample size of the SPI has increased over time, and this
explains the general fall over time in the size of the estimated standard errors seen in
Figure 3.1. Estimated standard errors for the fraction of income that is earned, were
computed using a bootstrap method. The SPI is a stratified sample with widely-varying
sampling probabilities, but the Public Use Tape does not contain information that
would allow researchers to identify the separate strata. As an approximation, we placed
all observations with the same value of FACT, the grossing weight, into the same
pseudo-strata. For each year, we then drew 999 stratified bootstrap samples using these
pseudo-strata. The drawback to this method is that, for some years of the SPI, the
grossing variable FACT can take some unusual values. In 2004/5, for example, there are
596 unique values of FACT, and so we have 596 pseudo-strata, 10.9% of which have 1
observation, and 23.1% of which have 10 or fewer observations (the 1-observation-strata

account for 0.03% of the weighted population, and the strata with 10 or fewer

4The SPI comes with a set of grossing factors (FACT) which can be thought of as how many individuals
in the UK are represented by the single entry in the micro data-set. No information is given on how
these are calculated, but we assume they are akin to the inverse of the probability each individual had
of being sampled. What is slightly unusual is that these grossing factors are not integers. Rounding or
truncating these weights so that they become integers did not seem appropriate, and so we worked with
non-integer weights throughout.
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observations contain 0.12% of the weighted population (unweighted, these are 0.01%

and 0.08%)).

3.3.4 Shift-share

This section describes the shift-share analysis that we use to decompose the change in
the female income share into a term reflecting the change in the income share of each
industry, and a term reflecting changes in gender participation within industry. Let’s
denote by T'It; the total income share of women at time ¢. Using a standard shift-share

decomposition, the change in T'I;; can be expressed as.

J J

where T'I}; is the total income share in sector j, T'I;; denotes the total income share
of women in sector j, and ap; = (Tl + T1pje-1)/2 and o = (ITj + ITj—1)/2 are
decomposition weights. The first term in equation (1) represents the change in female
income share that is attributable to changes in the industry structure of the economy
(between-industry component), while the second term reflects changes in the female
income participation within each industry. This will account for the changes in incomes

for women and how the changes in industry have contributed.
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3.4 Results: top income trends

3.4.1 Recent Trends in Top Incomes

Figure 3.1 shows the new estimates of top income shares, including new estimates for
2015/16 and 2016/17. The share of pre-tax income that goes to the richest 1% of adults
was at its lowest level in 1978, at slightly under 6%. Like the Gini coefficient, this measure
of inequality rose through the 1980s, but it then continued to rise through the 1990s and
the 2000s: in fact, the share of income going to the top 1% grew by more between 1990
and 2009 than it did in the 1980s. The share of income going to the top 0.1% went
up by a half between 1996 and 2009, to reach 6.5%, or 65 times as much as in a world
where income was shared equally (and the richest 0.01% of adults in 2016/17 had just
over 2.0% of income, or 200 times as much as they would have if all income was shared
equally). Top income shares have rise so much over time, in 2009 (the least-equal year
on record, according to this data) the richest 0.1 % had a larger share of national income
than did the richest 1% in 1979 (the most-equal year). Top income shares did fall back
considerably in 2009, after the financial crisis. The estimates since 2010 are missing for a
couple of years, but by 2016/17, the share of income going to the top 0.1% was of 5.46%
among the highest (after 2009/10), and the top 1% share was 13.8%).°

Figure 3.2 shows what fraction of top incomes are from earned income (as opposed to

5As a measure of inequality, these top income shares are telling a different story from the usual
statistics that are based on household-level disposable income derived from surveys, where the Gini
coefficient and the 90:10 have hardly changed since the early 1990s, and are lower now than immediately
before the financial crisis (see Cribb et al., 2018; DWP, 2019). It is beyond the scope of this paper
to explore these differences thoroughly: they could be due, for example, in differences between the
distribution of before- and after- tax income; differences in individual- and household-level income, or
differences in the accuracy of the income measures.
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income from financial investments). In 2016/17, the vast majority of income in the top
10 to 1%, and even in the top 1 to 0.1%, is from earned income. Within the top 0.1 %

income from financial assets come less than 20% of total income.

3.4.2 Gender Composition and Income Shares of Top Incomes

Figure 3.3 shows the fraction of adults in various top income groups who are female,
beginning in 1996. It is clear that women are under-represented, especially at the very
top of the income distribution, but that the female share is rising over time. The share
of women between the top 10 to 1 % increased by around 8 percentage points between
1996 and 2016 to reach 30%. Among the top 1 to 0.1 %, the female share is lower, rising
from 13.2% in 1996 to 18.9% in 2016. However, there has been little change in the female
share in the top 0.1% (in the richest 0.05 percent, for example, the share in 1996/97 and
2016/17 was broadly the same, at around 11%), although there are signs of a rising trend
in the most recent years.

Figure 3.4 show that women’s income share has risen specially among the top
income groups between the 10 to 0.1 percent. For the very top income groups between
the 0.1 to 0.05 percent the trend is not clear. Between 2012 and 2015 it seems that the
share increased by 4.4 percentage points. However by 2016 it dropped 0.4%.

Figures 3.5, 3.6 and 3.7 present the earned income by gender among the top 10 to 1
percent, 1 to 0.1 percent and the 0.1 percent. Between the top 10 to 1 in Figure 3.5 is
clear that the earned income share for women is smaller than the one for men. On

average the differences was of 4.8% during the period. However, the difference has been
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declining. In 1996 the earned income share for women was 89% while for men 95%, by
2016 the earned income share dropped to 86 percent approximately while for men was
89%. The difference was reduced by 1.3 percentage points. For the income group
between the 1 to 0.1%, the earned income share for both men and women is smaller
than the previous income group as it is shown in Figure 3.6. The earned income share
for women is on average 78% and for men 88% for the complete period. Nonetheless,
the difference in the shares between men and women is bigger than in the previous
income group. On average the difference is 10%. However, it has been declining: in
1996 the difference in share between men and women was 18% and by 2016 it was 6%.
The last income group of those in the top 0.1 percent the earned income share it is even
smaller than in the previous two income groups for both men and women. As it is
shown in Figure 3.7 the earned income share for women is on average 69% while for
men is 82% for the complete period. The differences in the earned income share are
wider than in the previous income groups: on average the difference is 13%. The earned
income share for women is lower than that of men among this income group, and lower
than that of other income groups. It seem that the differences in shares have been
declining but not as fast as in the top 10 to 1% group. In 1996 the earned income share
for women was 58% and by 2016 was 78%. This increase it is not observed in the

previous income groups.

In all income groups, then, women have a smaller share of earned income than men.

But the difference has been declining over the period in question. For women in the top
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1 percent, the fraction of income that is earned is higher now than it was in 1996, but

the opposite is true for those outside the top 1 %.

Overall then, the fraction of women at the top of the UK income distribution has been
rising, except at the very top, and has been caused by a rise in the number of women
with high levels of earnings, rather than investment, income. In the top 10 to 1 %, the
rise in the female share slowed down after the late 2000s; in the top 1 %, the share has

continued to rise even in the most recent years.

3.4.3 Industry Composition of Top Incomes

The SPI data classifies every adult with the industry from which they earn most of their
income, and the industry shares are shown in Table 3.3, 3.4, 3.5 and 3.6.

Table 3.3 shows that, within the top 10 to 1 %, there was a fall in the share between
1997 and 2016 in those who work in “Manufacturing”, “Public administration” and
“Education” by 8.1, 3.8 and 2.7 percentage points respectively. At the same time there
were increases in the shares in “Real estate, renting and business”, “Financial
intermediation” and “Health and social work” of 8.5, 1.6 and 1.7 percentage points.
Table 3.4 shows a very similar pattern for the top 1 to 0.1 %: a decline in
“Manufacturing” and “Wholesale and retail”, and an increase in “Financial
intermediation” and “Real estate, renting and business” (note that over half of those in
the top 1 to 0.1 % are concentrated in those two industries in 2016). For the top 0.1 %,

Tables 3.5 and 3.6 confirm that the main changes were a rise in “Financial
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intermediation” and in “Manufacturing”. ~ The rise in the share of the Financial
intermediation industry has been documented by Guvenen et al. (2020) for the US.
They show that by 2012 one-third of the workers in the top 0.1 % were in the finance
and insurance industry, while in the 1980’s the health care industry accounted for the

largest share.

3.4.4 Distribution of women by age groups

Figures 3.8, 3.9 and 3.10 show the percentage share of women in different age bands.
Within the top 10 to 1% (Figure 3.8) and the top 1 to 0.1% (Figure 3.9) we can see
that the proportion of women between the age 45 and 54 has been increasing and at the
same time younger women between 25 to 34 years old has been declining. Among
women in the top 1 to 0.1 this is more evident: in 1997 women between 45 to 54 years
old represented around 28%, but 2016 their share was up to 35% while women between
the ages 25 to 34 had a fall in their share by seven percentage points between 1997 and
2016. In the top 0.01%, this pattern is even more pronounced: women between the ages
45 and 54 years old represent approximately 44% in 2016, while back in 1997 their

proportion was 27%.

3.4.5 Regional distribution of women in the top 1%

Table 3.2 shows the regional distribution of women in the top 1%. More than fifty

percent of the women form the top one percent are concentrated in London and South
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East and this concentration has increased over time. In 1997 London concentrated 31%
of the women and the South East around 20%. By 2016 the percentage of women in

London increased by 8.5 percentage points while in South East 0.23 percentage points.

Women from top income groups are concentrated not only in specific industries such
as Financial intermediation but also in two specific regions: London and South East.This
concentration has increased over the years. In addition to that, we show that women
in the top income groups are between 45 and 54 years old and that their proportion
has been increasing at expenses of younger women. Despite the fact that women share
has increased they are still under-represented at the very top. The next section will
show the results form the shift and share decomposition to find out the contribution
the contribution of specific industries to the increase in the women share among the top

income groups.

3.5 Results of the shift-share decomposition

Here we present the results from the decomposition. First, we present the overall
decomposition results, and then we discuss what the shift-share says about the

importance of particular industries.
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3.5.1 Overall results of the decomposition

This subsection shows the results from the general decomposition in Tables 3.7 to 3.10.
All tables shows the female share of total income in the initial year and the final year
(as plotted in Figure 3.4), and then show the contribution of the changing female share
of income within individual industries, and the contribution of the changing importance
of different industries, according to the formula in Section 3.3.4. The decomposition is
carried out over the period from 1997 to 2016, and then split into the sub-periods before
and after 2009; this choice of year is partly governed by the change in the way that
industry is defined in the underlying data in 2009, but also corresponds to the period
before and after the financial crisis (SPI data is not available for 2008). Figure 3.11, 3.12
and 3.13 show the key results graphically.

As was clear from Figure 3.4, the female share of income changed much more between
1997 and 2009 than between 2009 and 2016 for the top 10 to 1% (rising by 6.4 percentage
points out of the total change of 7.3 percentage points). For the top 1 to 0.1% and top
0.05 per cent, the majority of the change happened in the first period (3.1 out of 5.1
percentage points, and 1.7 out of 2.9 percentage points). For the top 0.1 to 0.05%, the
female share fell in the first period and rose in the second period.

For the four income groups, and for all time periods, we always observe that the
within-industry effect is considerably bigger than the changing industry shares, and that
the within-industry effect always takes the same sign as the overall change in the female
share of income. In detail, among the top 0.1 to 0.05% and among the top 0.05 %, the

effect of changing industry shares has been negative for the complete period (see Figure
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3.11) and the subperiod 1997-2009 (see Figure 3.12). For the 2009-2016 subperiod, Figure
3.13 shows that the changing industry share contribution was positive only for the top
0.1 to 0.05%. On the other hand, Figure 3.12 shows that most of the increase in female
income share happened before 2009. For the 2009-2016 period, the growth in the female
income share was driven by the contribution of the within-industry change, while the
industry share contribution had a negative effect on the overall increase in the income
share, except for the Top 0.1 to 0.05% income group (see Figure 3.13).

Because the industry classifications changed in 2009, the results for the full period
might be affected by our mapping from the post-2009 classification to the pre-2009
classification. Tables 3.9 and 3.10 show that this makes no difference to the overall
decomposition results over the 2009-2016 period, at least to the level of accuracy shown

here.

3.5.2 Contribution of different industries

Tables 3.11 to 3.16 show the detailed decomposition results, over the whole period and
the two sub-periods, but only for the top 10 to 1% and the top 1 to 0.1% groups (small
sample sizes in individual industries make some of the results for the top 0.1% somewhat
erratic).

Over the whole period, the rising female share of income in the top 10 to 1% group
was due to rising female share of income in individual industries. This was particularly
marked in “Public administration” (from 17.8 to 30.9%), “Education” (from 40.7 to

51.1%), “Other services” (from 24.2 to 33.4%) and “Financial intermediation” (23.7 to
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32.6%), but the decomposition identifies the rising female shares in “Real estate, renting
and business” (21.0 to 29.3%) and “Manufacturing” (8.3 to 14.1%) as being the two
more important industries, given those industries’ greater share of top incomes in 1997.
The biggest changes in industry shares over the whole period were the rise in the
importance of “Real estate, renting and business” and a decline in “Manufacturing”.
Combining those two factors, the industries identified by the shift-share as explaining
the most of the overall change over the period were “Real estate, renting and business”

,“Health and Social Work” and “Financial intermediation”.

In the top 1 to 0.1%, there were large increases in the female share of income
between 1997 and 2016 in “Public administration” (10.3 to 22.6%), “Health and social
work” (11.9 to 24.6%), “Hotels and restaurants” (14.4 to 23.5%) and “Utilities” (7.8 to
15.0%), but the decomposition identifies the rising female shares in “Real estate, renting
and business” (12.3 to 19.4%) and “Financial intermediation” (10.9 to 17.4%) as being
the two more important industries, given those industries’ greater share of top incomes
in 1997. The biggest changes in industry shares over the whole period were the rise in
the importance of “Financial intermediation” and “Real estate, renting and business”
and a decline in “Manufacturing” and “Wholesale and retail”. Combining those two
factors, the industries identified by the shift-share as explaining the most of the overall
change over the period were “Financial intermediation” and “Real estate, renting and

business”.
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For both top income groups, the 1997-2009 period saw the most change in the
overall female share of income. In the first sub-period, this was driven by “Real estate,
renting and business” and “Health and social work” in the top 10 to 1% group, and
“Financial intermediation” and “Health and social work” in the top percent. In the
more recent 2009-2016 period, the small rise in female share of income in the top 10 to
1% group was driven by “Real estate, renting and business”, which became more
important and more female-dominated, but this was almost entirely offset by a negative
contribution from “Education”; reflecting its declining importance over this period and
the fact that the female income share is greater than a half in this income bracket. The
rise in female share of income in the top 1 to 0.1%t group in the 2009-2016 period was
due to “Real estate, renting and business” and “Financial intermediation”, with an
offsetting downward pressure from “Health and social work”, which declined in

importance and has a relatively high female share of income.

Our results show that administrative data contains very rich information that help
to characterize gender gap trends in a more accurate way comparing with survey data.
This characterization based on a fully expanded administrative data could be
potentially combined with survey data. Burkhauser et al. (2020) use both
administrative data from SPI and survey data from Family Resources Survey to get
additional sociodemographic characteristics from the top 1% and implement a
regression-based decomposition. However, they did not use a fully expanded version of

the SPI as we did in this paper because their aim was basically exploring in detail the
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additional information that survey data can provide for top income groups. Our goal
was different: we concentrate on getting the most detailed information that
administrative data can provide. Potentially, administrative and survey data could be
matched statistically to examine other dimensions of gender inequality at the top of the
income distribution. However, this goes beyond the scope of our paper and can be set

as a future research.

3.6 Conclusion

This paper has contributed to the literature on the gender gaps in top incomes, analysing
a publicly-available sample of administrative data from the UK, but having taken steps
to (safely) undo some of the anonymisation that is performed to data on the highest

income individuals.

We show that women are under-represented at the top of the UK income distribution,
but that this under-representation has been falling over the past two decades in the top
10 to 0.1%, and within the last decade within the top 0.1%. The rising share of women
in top income groups is driven by women with earned income and accompanied by an
increasing share of top income women being aged 45-54 and living in London or the South
East of England. The decomposition by industry, which would not be possible without
our undoing of some of the anonymisation, shows that the rise in the female share of top
incomes is overwhelming driven by increased female shares of income within industries.

In the top 10 to 1%, and in the top 1 to 0.1%, the industries contributing the most to the
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rising female share of income have been “Real estate, renting and business” and “Financial
intermediation”, both of which have seen an increased female of share of income within
them, and have become more important industries as a share of all women with high
incomes. The rise in the female income share outside the top 0.1% has slowed slightly
since 2009, particularly at lower top incomes: this is due to a fall in the importance
of “Health and social work” and “Education”; two industries with above-average female

income shares.

We have also provided new estimates of top income shares for years not yet covered
by the WID, and we have shown how, although full sampling and stratification details
are not provided by the data owners, a bootstrap can be used to estimate confidence

intervals around key statistics.

All in all we show that under-representation of women among top income groups
in the UK has been falling. However, specific industries and regions have concentrate
the improvements. Therefore, it remains necessary to implement specific policies to
help to reduce the concentration in “Real estate, renting and business” and “Financial
intermediation” industries. In this way, women from all the industries can have the
same opportunities to increase their income and reduce the gender gap. Additionally, the
concentration in London and the South East of England impose geographic barriers for
those women living in different areas. More ambitious policies across regions need to be
implemented in order to make other regions economically attractive for women. Policies

that address geographical imbalances and the large dependence on the financial sector
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would benefit women income across the distribution not just women from the top income

groups.
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Figure 3.1: Top Income Shares in the UK 1996/7 to 2016/7
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Figure 3.2: Fraction of top incomes in the UK that is earned, 1996/7 to 2016/7
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Figure 3.7: Earned income share for men and women in the top 0.1% in the UK, 1996/7
to 2016/7
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Figure 3.8: Share of women by group of age in the top 10 to 1% in the UK, 1997/8 to
2016/7
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Figure 3.9: Share of women by group of age in the top 1 to 0.1% in the UK, 1997/8 to
2016/7
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Figure 3.10: Share of women by group of age in the top 0.1% in the UK, 1997/8 to
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Figure 3.11: Shift-share results, 1997 - 2016
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Figure 3.12: Shift-share results, 1997 - 2009
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3.8 Tables
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year ‘ Top 10% ‘ Top 1% ‘ Top 0.1% ‘ Top 0.01% ‘
| SPI | WID | SPI | WID | SPI | WID | SPI |

1996 | 0.39296 | 0.39300 | 0.11902 | 0.11901 | 0.04125 | 0.04130 0.01355
1997 | 0.38940 | 0.38940 | 0.12074 | 0.12071 | 0.04149 | 0.04150 0.01343
1998 | 0.39516 | 0.39470 | 0.12558 | 0.12530 | 0.04451 | 0.04440 0.01586
1999 | 0.41308 | 0.41329 | 0.13265 | 0.13239 | 0.04809 | 0.04795 0.01707
2000 | 0.40992 | 0.40984 | 0.13514 | 0.13508 | 0.04943 | 0.04936 0.01645
2001 | 0.41465 | 0.41411 | 0.13403 | 0.13386 | 0.04753 | 0.04753 0.01540
2002 | 0.41029 | 0.41011 | 0.13016 | 0.13027 | 0.04469 | 0.04487 0.01410
2003 | 0.41376 | 0.41404 | 0.13286 | 0.13239 | 0.04636 | 0.04571 0.01544
2004 | 0.40896 | 0.40828 | 0.13339 | 0.13300 | 0.04730 | 0.04711 0.01599
2005 | 0.41640 | 0.41609 | 0.14262 | 0.14224 | 0.05196 | 0.05177 0.01756
2006 | 0.42080 | 0.41990 | 0.14916 | 0.14820 | 0.05607 | 0.05548 0.01960
2007 | 0.42672 | 0.42615 | 0.15511 | 0.15440 | 0.06076 | 0.06050 0.02255
2009 | 0.41578 | 0.41528 | 0.15469 | 0.15420 | 0.06503 | 0.06460 0.02505
2010 | 0.38118 | 0.38083 | 0.12605 | 0.12550 | 0.04716 | 0.04660 0.01693
2013 | 0.41198 | 0.41290 | 0.14528 | 0.14530 | 0.05846 | 0.05841 0.02271
2014 | 0.39935 | 0.39990 | 0.13923 | 0.13880 | 0.05472 | 0.05480 0.02064
2015 | 0.40875 0.14883 0.06177 0.02416
2016 | 0.39469 0.13765 0.05456 0.02072

Source: authors’ calculations using the SPI and the methods described in Section 3.

Table 3.1: Top income shares in the UK a comparison of our estimates vs those at the

World Inequality Database
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Region | 1997 | 2000 | 2009 | 2013 | 2016 |
North East 141 | 1.02 | 1.35 | 1.11 | 0.89
North West 6.15 | 6.63 | 5.80 | 5.34 | 5.19
Yorkshire and Humberside | 4.51 | 3.53 | 4.21 | 4.01 | 3.38
East Midlands 4.78 | 4.26 | 4.19 | 4.21 | 3.72
West Midlands 422 | 429 | 4.73 | 4.25 | 4.02
Eastern 11.89 | 10.88 | 10.03 | 9.91 | 9.99
London 31.17 | 36.74 | 35.28 | 36.48 | 39.72
South East 19.87 | 20.24 | 19.19 | 19.56 | 20.10
South West 8.20 | 6.34 | 519 | 5.55 | 5.38
Wales 1.75 | 1.42 | 1.95 | 1.71 | 1.49
Scotland 4.71 | 3.55 | 5.34 | 5.09 | 4.47
Northern Ireland 0.84 | 0.95 1.30 1.12 1.15
Other/abroad 0.52 | 0.16 | 1.46 | 0.00 | 0.49
Unknown 0.00 | 0.00 | 0.00 | 1.67 | 0.01

Source: authors’ calculations using the SPI and the methods described in Section 3.

Table 3.2: Share of women by Region from the top 1 %
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| Industry | 1997 | 2000 | 2009 | 2013 | 2016 |

Agriculture 0.009 | 0.007 | 0.005 | 0.005 | 0.004
Mining 0.008 | 0.006 | 0.005 | 0.007 | 0.006
Manufacturing 0.168 | 0.148 | 0.083 | 0.089 | 0.086
Utilities 0.011 | 0.010 | 0.013 | 0.014 | 0.015
Construction 0.047 | 0.058 | 0.057 | 0.050 | 0.056
Wholesale and retail 0.092 | 0.093 | 0.079 | 0.081 | 0.083
Hotels and restaurants 0.010 | 0.012 | 0.009 | 0.009 | 0.010
Transport, storage and comms | 0.056 | 0.050 | 0.050 | 0.056 | 0.058
Financial intermediation 0.061 | 0.068 | 0.074 | 0.074 | 0.077
Real estate, renting & business | 0.163 | 0.197 | 0.210 | 0.229 | 0.248
Public administration 0.072 | 0.050 | 0.049 | 0.040 | 0.033
Education 0.085 | 0.064 | 0.083 | 0.073 | 0.058
Health and social work 0.055 | 0.050 | 0.078 | 0.077 | 0.072
Other services 0.025 | 0.029 | 0.021 | 0.020 | 0.021
Other 0.003 | 0.003 | 0.005 | 0.007 | 0.007
Not in work 0.126 | 0.118 | 0.164 | 0.143 | 0.139
Claimants 0.001 | 0.000 | 0.000 | 0.000 | 0.000
International organisations 0.000 | 0.000 | 0.000 | 0.000
Unknown 0.000

Missing 0.008 | 0.038 | 0.015 | 0.026 | 0.027

Source: authors’ calculations using the SPI and the methods described in Section 3.

Table 3.3: Industry shares of total income, top 10-1%
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| Industry | 1997 | 2000 | 2009 | 2013 | 2016 |

Agriculture 0.016 | 0.006 | 0.005 | 0.004 | 0.004
Mining 0.008 | 0.007 | 0.007 | 0.010 | 0.007
Manufacturing 0.105 | 0.093 | 0.053 | 0.052 | 0.048
Utilities 0.005 | 0.004 | 0.006 | 0.006 | 0.004
Construction 0.027 | 0.034 | 0.034 | 0.027 | 0.030
Wholesale and retail 0.117 | 0.093 | 0.079 | 0.078 | 0.076
Hotels and restaurants 0.011 | 0.011 | 0.008 | 0.007 | 0.008
Transport, storage and comms | 0.036 | 0.031 | 0.032 | 0.034 | 0.038
Financial intermediation 0.128 | 0.144 | 0.181 | 0.191 | 0.204
Real estate, renting & business | 0.273 | 0.283 | 0.259 | 0.276 | 0.302
Public administration 0.009 | 0.005 | 0.009 | 0.006 | 0.005
Education 0.012 | 0.012 | 0.016 | 0.014 | 0.011
Health and social work 0.072 | 0.069 | 0.101 | 0.085 | 0.066
Other services 0.025 | 0.026 | 0.019 | 0.018 | 0.019
Other 0.007 | 0.004 | 0.008 | 0.009 | 0.009
Not in work 0.137 | 0.128 | 0.148 | 0.147 | 0.137
Claimants 0.000 | 0.000 | 0.000 | 0.000 | 0.000
International organisations 0.000 | 0.000 | 0.000 | 0.000
Unknown 0.000

Missing 0.013 | 0.051 | 0.034 | 0.034 | 0.031

Source: authors’ calculations using the SPI and the methods described in Section 3.

Table 3.4: Industry shares of total income, top 1-0.1%
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| Industry | 1997 | 2000 | 2009 | 2013 | 2016 |

Agriculture 0.013 | 0.005 | 0.008 | 0.004 | 0.006
Mining 0.005 | 0.004 | 0.010 | 0.005 | 0.005
Manufacturing 0.085 | 0.057 | 0.036 | 0.043 | 0.032
Utilities 0.004 | 0.003 | 0.006 | 0.004 | 0.003
Construction 0.030 | 0.021 | 0.049 | 0.022 | 0.018
Wholesale and retail 0.087 | 0.066 | 0.071 | 0.067 | 0.051
Hotels and restaurants 0.021 | 0.004 | 0.007 | 0.005 | 0.009
Transport, storage and comms | 0.016 | 0.019 | 0.019 | 0.022 | 0.026
Financial intermediation 0.190 | 0.280 | 0.269 | 0.308 | 0.317
Real estate, renting & business | 0.298 | 0.328 | 0.286 | 0.304 | 0.332
Public administration 0.001 | 0.003 | 0.003 | 0.002 | 0.003
Education 0.002 | 0.005 | 0.005 | 0.006 | 0.001
Health and social work 0.035 | 0.024 | 0.020 | 0.012 | 0.013
Other services 0.024 | 0.026 | 0.024 | 0.025 | 0.023
Other 0.008 | 0.004 | 0.007 | 0.011 | 0.011
Not in work 0.146 | 0.117 | 0.127 | 0.114 | 0.108
Claimants 0.000 | 0.000 | 0.000 | 0.000 | 0.000
International organisations 0.000 | 0.000 | 0.000 | 0.000
Unknown 0.000

Missing 0.036 | 0.035 | 0.054 | 0.045 | 0.042

Source: authors’ calculations using the SPI and the methods described in Section 3.

Table 3.5: Industry shares of total income, top 0.1-0.05%
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Industry | 1997 | 2000 | 2009 | 2013 | 2016 |
Agriculture 0.011 | 0.008 | 0.009 | 0.006 | 0.009
Mining 0.001 | 0.005 | 0.006 | 0.004 | 0.002
Manufacturing 0.123 | 0.060 | 0.037 | 0.024 | 0.022
Utilities 0.003 | 0.008 | 0.005 | 0.004 | 0.002
Construction 0.017 | 0.012 | 0.034 | 0.023 | 0.025
Wholesale and retail 0.069 | 0.053 | 0.077 | 0.062 | 0.042
Hotels and restaurants 0.006 | 0.006 | 0.004 | 0.003 | 0.006
Transport, storage and comms | 0.018 | 0.018 | 0.020 | 0.017 | 0.021
Financial intermediation 0.222 | 0.321 | 0.297 | 0.343 | 0.353
Real estate, renting & business | 0.230 | 0.257 | 0.228 | 0.260 | 0.263
Public administration 0.001 | 0.001 | 0.002 | 0.000 | 0.001
Education 0.003 | 0.004 | 0.006 | 0.003 | 0.004
Health and social work 0.011 | 0.010 | 0.010 | 0.003 | 0.004
Other services 0.056 | 0.051 | 0.044 | 0.051 | 0.059
Other 0.008 | 0.008 | 0.013 | 0.011 | 0.016
Not in work 0.173 | 0.128 | 0.132 | 0.121 | 0.113
Claimants 0.000 | 0.000 | 0.000 | 0.000 | 0.000
International organisations 0.000 | 0.000 | 0.000 | 0.000
Unknown 0.000
Missing 0.048 | 0.050 | 0.075 | 0.064 | 0.060

Source: authors’ calculations using the SPI and the methods described in Section 3.

Table 3.6: Industry shares of total income, top 0.05%

Income group | Women’s | Women’s | Change in | Within- Industry-
share of | share of | women’s industry share
income, income, share of | contributions| contributions
1997 2016 income

Top 10 to 1 % 0.215 0.289 0.073 0.064 0.009

Top 1 to 0.1 % 0.138 0.189 0.051 0.051 0.000

Top 0.1 to 0.05% 0.122 0.131 0.009 0.018 -0.008

Top 0.05% 0.077 0.106 0.029 0.036 -0.006

Source: authors’ calculations using the SPI and the methods described in Section 3.

Table 3.7: Shift-Share results 1997-2016
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Income group | Women’s | Women’s | Change in | Within- Industry-
share of | share of | women’s industry share
income, income, share of | contributions contributions
1997 2009 income

Top 10 to 1 % 0.215 0.279 0.064 0.047 0.017

Top 1 to 0.1 % 0.138 0.169 0.031 0.028 0.003

Top 0.1 to 0.05% 0.122 0.109 -0.012 -0.007 -0.006

Top 0.05% 0.077 0.094 0.017 0.017 0.000

Source: authors’ calculations using the SPI and the methods described in Section 3.

Table 3.8: Shift-Share results 1997-2009

Income group | Women’s | Women’s | Change Within- Industry-
share of | share of | in industry share
income, income, women’s | contributions | contributions
2009 2016 share of

income

Top 10 to 1 % 0.279 0.289 0.009 0.017 -0.008

Top 1 to 0.1 % 0.169 0.189 0.021 0.023 -0.002

Top 0.1 to 0.05% 0.109 0.131 0.022 0.020 0.001

Top 0.05% 0.094 0.106 0.012 0.015 -0.003

Source: authors’ calculations using the SPI and the methods described in Section 3.

Table 3.9: Shift-Share results 2009-2016 consistent definition of industry

Income group | Women’s | Women’s | Change Within- Industry-
share of | share of | in industry share
income, income, women’s | contributions contributions
2009 2016 share of

income

Top 10 to 1 % 0.279 0.289 0.009 0.017 -0.008

Top 1 to 0.1 % 0.169 0.189 0.021 0.023 -0.003

Top 0.1 to 0.05% 0.109 0.131 0.022 0.020 0.002

Top 0.05% 0.094 0.106 0.012 0.015 -0.003

Source: authors’ calculations using the SPI and the methods described in Section 3.

Table 3.10: Shift-Share results 2009-2016 post 2009 definition of industry
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Conclusions

There has been an increasing interest among policy makers and academics in inequality
trends and poverty around the world. However, there is not yet conclusive evidence on
their determinants, so as to allow policy makers to designs the best policies to reduce
inequality and poverty levels. Motivated by the puzzling situation in Latin America where
high levels of inequality and poverty are persistent but their trends over the last years
have been declining, the first two chapters of this thesis focus on the impact of education
on the declining trends of inequality in the region and a comparison of different measures
of poverty and inequality in Mexico using income and consumption data. Finally, the
third Chapter focuses on the gender gap in the United Kingdom among top income
groups. The concentration of income during the last years has been a hot topic, however
very little is known about the income differences between men an women in high income
groups.

In the first Chapter of this thesis, 1 used survey data from 18 countries in Latin
America for the period between 2000 and 2010. Employing the novel decomposition
method based on RIF regressions, I found that the expansion of education increases
inequality in most of the countries. However, if we take into account the changes in
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returns to education, it reduces inequality in most countries. Returns to education fell
between 2000 and 2010 across the region and are the main component of the effects of
educational expansion on inequality. As a result, policies aiming to expand education
need to consider their effects on inequality. In order to do that, governments need to
analyse the shape of the returns to education to estimate the additional effects on
inequality that could undermine the positive effects of the educational expansion for

those at the bottom of the income distribution.

In the second Chapter of this thesis, [ examine and contrast poverty and inequality
measures using income and consumption data from Mexico between 1994 and 2014.
Using data from Household Income and Expenditure Surveys, I found that growth was
pro-poor, whether income or consumption are used to calculate inequality. Both
definitions follow each other very closely, and during the period of economic crisis
(1994-2002) consumption grew less than income. However, during the period of recovery
(2002-2014), consumption grew more than income. The poverty analysis shows that
households identified as income poor and consumption poor do not completely overlap
and the overlap decreased by 2014. These results suggest there might be
under-reporting at the bottom of the income distribution and one possible explanation
is the increase in informal employment. Finally, I argue that consumption definitions of
inequality and poverty are complements of income based definitions rather than
substitutes. The complementary between income and consumption data might help

policy makers to form a more complete picture of poverty and the characteristics of the
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poor.

Finally, in the third Chapter, we analyzed the changes in the gender structure at the
top of the income distribution in the United Kingdom over the last 20 years using the
Survey of Personal Incomes. We show that women are under-represented at the top of
the income distribution, but this under-representation has been falling over the past two
decades. The rising share of women in the top income groups is driven by women with
earned income and accompanied by an increasing share of top income women being aged
45-54 and living in London at the South East of England. The industries contributing the
most to the rising female share of income have been “Real estate, renting and business”
and “Financial intermediation” both of which have seen an increased female share of
income within them, and have become more important industries as a share of all women
with high incomes. The rise in the female income share outside the top 0.1 percent has
slowed slightly since 2009, particularly at the lower top incomes: this is due to the fall in
the importance of “Health and social work” and “Education”, two industries with above-
average female income share. We conclude that the reduction in the gender gap among
top income groups is not a generalized phenomena across the country and industries.
It remains necessary to implement policies that spread better opportunities to women

across the industries and country.
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