
The Human Capital Illusion

Are there returns to schooling on development goals?

Werner Hernani-Limarino∗

Final Draft

January,2019

Abstract

This paper analyzes the contribution of Bolivia’s
schooling gains to both, observed and forecasted,
changes in a subset of development outcomes associ-
ated with poverty reduction (SDG 1), income inequal-
ity reduction (SDG 10), higher productivity and better
access to ”good” jobs (SDG 8) and gender equality in
the labor market (SDG 5).

I find that schooling gains over a decade an a half did
not contribute to any of the observed changes in mon-
etary poverty, income inequality and access to good
jobs. Moreover, further schooling gains at the same
pace, ceteris paribus, will not contribute to further re-
ductions in monetary poverty or income inequality, or
further increases in the access to ”good” jobs.

I also explore proximate and ultimate causes for the
lack of synergies among schooling gains and target in-
dicators related to SDG 1, SDG 10 and SDG 8. The
proximate cause is obvious. Schooling gains are not
automatically valued in the labor market, i.e. do not
automatically translate into human capital, and do not
generate a virtuous cycle of productivity gains, bet-
ter access to good jobs, higher labor earnings, higher
per-capita family income, lower poverty and lower in-
come and gender inequality. Not only average returns
to schooling have been declining since 2004, but also
individual returns to schooling are zero for most work-
ing individuals. Ultimate causes might be related to
the inability of the schooling system to translate for-
mal schooling into valuable skills and/or related to the
unproductive (or even counter-productive) match be-
tween worker’s qualities and skills and job’s varieties.

Therefore, I conclude that, in order for schooling to
have an economic value, and to actually improve peo-
ple’s lives, educational policy should be associated with
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with those of SV or any of the institutions to which he might be
affiliated. Comments are welcome at wernerhl@gmail.com

learning outcomes and a productive re-organization of
the labor market. Otherwise, educational investments
in Bolivia are not and will not be worthy. Otherwise,
schooling will be, as it is now, a mere illusion.

1 Introduction

Education - the process of acquiring (or facilitating
learning of) knowledge, skills, values, beliefs, and
habits, is a human right and a critical component
of human capabilities that enable individuals to live
richer lives. Education is also believed to be founda-
tional to the political and social development of com-
munities and nations. Most social scientists, in par-
ticular economists, cite education as the key to short-
and long-run economic, social and political develop-
ment. Education is generally associated with ”direct
effects on income generation capabilities (..) better em-
ployment opportunities, higher productivity and labor
earnings (...) and sustainable economic growth” (ADD
Reference). Education is cited as ”the most effective
tool for eliminating poverty sustainably and promot-
ing shared prosperity” (ADD Reference). Education is
also cited as ”an important contributing factor to bet-
ter health outcomes, resilience and fertility decisions”
(ADD Reference). Furthermore, education is cited as
having important effects on ”life satisfaction, service
delivery, civic engagement, social cohesion and institu-
tions”. Besides this direct effects, it is also believed
that education multiplies the effects of many other in-
vestments and policies with a large set of possible cas-
cading positive effects in the short- and long-run.

Given the high degree of expected returns to educa-
tion in many dimensions it is no surprise that educa-
tion was one of the eight Millenium Development Goals
(MDGs):

MDG2: Ensure that, by 2015, children ev-
erywhere, boys and girls alike, will be able to
complete a full course of primary schooling.
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It is also no surprise that education is one of the 17
Sustainable Development Goals (SDGs):

SDG 4: Ensure inclusive and equitable qual-
ity education and promote lifelong learning
opportunities for all.

Are these beliefs universally true? Can they be ap-
plied to each and everyone of the 195 countries in
the world irrespective of their underlying condi-
tions? Will ”an inclusive and equitable quality educa-
tion” have large number of synergies and complemen-
tarities with other development outcomes and goals?

1.1 Research Questions

Since much is expected from education it is not only
fair but relevant to ask: What are the social returns
to education? and What would be the social returns
to more education? As I mention before, education
might have effects on a variety of development out-
comes including all development goals. To make this
paper doable, I choose to examine the returns to edu-
cation on 4 development goals:

• SDG 1: No poverty. End poverty in all its
forms.

• SDG 10: Reduced inequalities. Reduce in-
equalities within and among countries.

• SDG 8: Decent work and economic growth.
Promote sustained, inclusive and sustainable eco-
nomic growth, full and productive employment
and decent work for all

• SDG 5: Gender equality. Achieve gender
equality and empower all woman and girls.

Notice that SDGs are comprehensive frameworks
with a potential large number of dimensions and tar-
get indicators within each goal. Again, to make this
research doable we are forced to concentrate on specific
dimensions and targets that illustrate better whether
there are synergies and complementarities between ed-
ucation and other development goals. Therefore, we
work with four sets of clearly defined target indicators:

• Proportion of population with per-capita income
below the extreme and moderate international
poverty line;

• Per-capita income share of the bottom 20 and 40
% of the per-capita family income distribution;

• Mean and median annual labor earnings and the
proportion of the working population with earn-
ings below a living or a good wage (e.g. 1 and 2
times the international poverty line).

• Proportion of woman’s generated labor income rel-
ative to men’s, and its constituent factors;

Will an increase in the quantity of education help
achieve other SDGs? In particular: What was (will
be) the contribution of more schooling to monetary
poverty reduction? What was (will be) the contribu-
tion of more schooling to income inequality? What
was (will be) the contribution of more schooling to av-
erage productivity and better access to quality jobs?
What was (will be) the contribution of more school-
ing to more gender equality in labor market income
shares? Can we expect returns from more schooling
investments (and policies) in terms of these specific
development outcomes? What will need to change to
increase the complementarities and synergies between
schooling and these development outcomes? This re-
search provides a critical analysis of the (lack of) syn-
ergies and complementarities related to education in-
vestments in Bolivia and to a a more nuanced global
understanding of the challenges of leaving no one be-
hind in SDG 4.

1.2 Literature review

An international debate and multiple research efforts
are underway to identify possible synergies and trade-
offs between development goals and targets(ADD??).
Unfortunately, most of these studies are discursive in
nature. On the specific issue of analyzing the contri-
bution and the effects of education on the development
outcomes I am interested, the literature can be classi-
fied in two types of studies:

1. Discursive studies, when links between alterna-
tives measures of education are related to devel-
opment goals and targets by theoretical or logical
frameworks. These type of studies can be further
divided into evidence based studies when at least
some of the links are established based on some
literature reviews without direct reference to the
SDGs; and experience based, when they bring to-
gether domain experts to discuss specific goal or
target interlinks.

2. Quantitative studies, when more or less complex
system of equations are used to analyze the con-
tribution or effects of alternative measures of ed-
ucation -usually schooling to some particular de-
velopment outcomes. These type of studies can be
further divided into: a) macro simulation models
such as Social Account Matrix Complete General
Equilibrium Models (SAM based CGE); and b)
micro simulation partial equilibrium models such
as the one presented in this paper.
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1.3 Organization

The document is organized as follows. Section 2 docu-
ment what we know and what we do not know about
educational gains in Bolivia. In particular, we docu-
ment observed schooling gains in Bolivia, and compare
them to those observed in other countries. Section 3
document Bolivia’s improvement in a set of develop-
ment outcomes related to other SDGs, i.e. monetary
poverty (SDG 1), income inequality (SDG 10), produc-
tive employment and decent work (SDG 8) and gender
equality (SDG 5). Section 4, analyzes the contribu-
tion of observed schooling gains to the observed trends
in poverty, income inequality, productive employment
and gender inequality, i.e. the retrospective social re-
turns to schooling; and the ceteris paribus contribution
of additional schooling gains to the ceteris paribus con-
tribution of further schooling gains to future evolution
of poverty, income inequality, productive employment
and gender inequality, i.e. the prospective social re-
turns to schooling. Section 5 describes, what I call,
The Illusion of Education, the perception of something
objectively existing in such a way as to cause misin-
terpretation of its actual value. Section 6 concludes
and presents a summary of results, a discussions of
the problems that might be preventing schooling gains
to produce development gains and few but important
policy implications for educational policy, labor market
policy and the SDG global agenda. Appendix A and
B at the end of the document discuss the data and the
methods used for our analysis.

2 Schooling gains

Education is the process of acquiring (or facilitat-
ing learning of) knowledge, skills, values, beliefs, and
habits. A diverse set of factors contribute to this pro-
cess. Innate individual abilities and background (par-
ents, friends and peers) are important, and in many
ways, predetermined factors that affect education. For-
mal schools, at all levels (pre-school, primary, sec-
ondary, vocational or technical and university), are ar-
guably the most important contributor to this process
not only because they have the primary objective of
creating skills and human capital, but also because
they are the factor most directly affected by public
policies. In particular, schools’ qualities (the amount
and qualities of educational inputs: buildings and class
infrastructure, teachers and their qualifications, books
and other classroom materials, among others) are an
important public policy concern. Finally, training - the
skills and knowledge acquired by workers on particular
technologies or industries, is the main way to improve
education after schooling. In this paper, we measure
and describe the advances in education due to formal

schooling gains. Although, pre-labor market factors,
and training are important sources of education, they
are difficult to measure and monitor, so that we do not
include them in the analysis.
To measure formal schooling gains1 we can analyze

four different indicators:

• Schooling enrollment and attendance rates
measures the degree of interaction of the demand
and the supply of formal schooling. The state and
the private sector make slots in schools available
and households decide whether to enroll and use
them or not.

• Schooling years measure the number of com-
pleted grades people claim they have spent in
schools in their life cycle.

• Schools’ qualities measure the level of adequacy
of different input resources that facilitate learn-
ing including: buildings and class, and books and
other classroom materials, among others. infras-
tructure, teachers and their qualifications,

• Educational attainment measure acquired ba-
sic and complex skills outcomes, such as literacy
and numeracy, usually assessed though standard-
ized test.

In this paper, I focus on formal schooling years.
Schooling years is a quantitative measure of how effec-
tively an educational system turns years in school (con-
tact with the system) into an observable and ”compa-
rable” measure of skills. It does not incorporate neither
differences in the quality of educational inputs (school
quality) nor differences in the quality of outcomes (ed-
ucational attainment). Nonetheless, years of schooling
is directly related to the amount of resources spend in
the production of skills and it is directly linked to the
notion of human capital, the economic value of the
knowledge and skills acquired in those schooling years.
Figure 1 presents the evolution of schooling levels per

birth cohort from 1930 to 1985. The schooling gains
are incontestable. On the one hand, the population
born in 1935 had 42 % with no education, 40 % with
incomplete primary, 2 with complete primary, 3 with
incomplete secondary, 5 with complete secondary ed-
ucation, 4 % with technical or vocational education ,
only 3 % with some tertiary education. On the other
hand, the population born 50 years later (in 1985) has
only 1 % with no education, 24 % with incomplete
primary, 8 with complete primary, 24 with incomplete
secondary, 20 with complete secondary education, 5 %
with technical or vocational education, and 16 % with

1Measurement is the assignment of a number to a character-
istic of an object or event, in order to be compared with other
objects or events
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Figure 1: Schooling levels per birth cohort

Source: Author’s calculations based on the pooled time series of household
surveys 1999-2014. Schooling years were truncated to 17 for those with more

than complete university degrees.

some tertiary education. In other words, the fraction
of the population with complete primary or less has de-
creased in 60 %, the fraction of the population with at
least complete primary has increased 2.4 times, and the
fraction of the population with at least some university
education has increased 4.2 times.

Figure 2: Average years of schooling per birth cohort

Source: Author’s calculations based on the pooled time series of household
surveys 1999-2014. Schooling years were truncated to 17 for those with more

than complete university degrees. Lineal fit regression is

s = −272.3534 + .143 ∗ birth, R2 = 0.99

Figure 2 summarizes this advances in an aggregate
measure: the average years of formal schooling per co-
hort. Again, the progress in education is clear. Bolivia
has moved from an average of 3.6 years of schooling of
their 1935 cohort, to an average near 10 years of school-
ing of their younger cohorts (1985). That means that
successive generations (defined in 30 years intervals)
have increased their formal schooling in 4.2 years, on
average. Consistent with this trend, a linear regression
gives a rate of 1.4 years of schooling more per year.
Since the analysis is interested in the contribution of

schooling gains on development outcomes, and most of

Figure 3: Schooling levels. Working age population

Source: Author’s calculations based on the time series of cross sectional
household surveys 1999-2014. Schooling years were truncated to 17 for those
with more than complete university degrees. Working age population includes

those with 15 to 64 years of age.

the transmission mechanisms of schooling that we ex-
plore operate through the labor market, it is necessary
to describe the schooling gains of the working age pop-
ulation. Figure 3 presents the evolution of schooling
levels for this particular population -i.e. -those with 15
to 64 years old, from 1999 to 2014. On the one hand,
the working age population in 1999 had 11 % with no
education, 36 % with incomplete primary, 6 % with
complete primary, 16 % with incomplete secondary, 13
% with complete secondary education, 6 % with techni-
cal or vocational education, and only 11 % with some
tertiary education. On the other hand, the working
age population in 2014 had only 4 % with no educa-
tion, 28 % with incomplete primary, 6 % with complete
primary, 17 % with incomplete secondary, 20 % with
complete secondary education, 6 % with technical or
vocational education, and 17 % with some tertiary ed-
ucation. In other words, the fraction of the population
with complete primary or less has decreased in 28 %,
the fraction of the population with at least complete
secondary has increased by 44 %, and the fraction of
the population with at least some university education
has increased by 58 %.

Figure 4 presents the evolution of average years of
schooling for working age population. From 1999 to
2014 average schooling increased in almost 2 years,
from around 8 to around 10 years of schooling. Al-
though, the linear fit is not as perfect as the one with
cohort data, the 1.4 schooling gain per-decade is also
clear.

To have a sense of the magnitude of schooling gains,
Figure 5 compares the share of the population with at
least complete secondary for Bolivia with other coun-
tries for two cohorts: those 25 to 34 years old and
those with 55 to 64 years old. Two observations are
critical. First, notice that the share of young people
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Figure 4: Average years of schooling. Working age
population

Source: Author’s calculations based on the time series of cross sectional
household surveys 1999-2014. Schooling years were truncated to 17 for those
with more than complete university degrees. Working age population includes

those with 15 to 64 years of age. Lineal fit regression is

s = −265.3 + .136 ∗ year, R2 = 0.95.

Figure 5: Share of population with at least complete
secondary

Source: Urzua(2016).

with at least complete secondary in Bolivia in among
the highest in the region. Only Chile and Argentina
have shares above Bolivia’s 65 %, which is comparable
to Spain and higher than Portugal. Second, comparing
the share of young people with at least complete pri-
mary with those of old people, only Chile and Colombia
have increased this proportion more than Bolivia.

3 Development gains

The main goal of this paper is to estimate the ”so-
cial” returns of schooling on a set of development out-
comes, i.e. the contribution of observed schooling gains
to social gains in other development dimensions. The
United Nations’ 17 Sustainable Development Goals
(SDGs), and their associated 169 targets and 252 indi-

cators is, arguably, the most comprehensive definition
of development - at least of its social and economic
dimensions. See Figure 6.
It would be almost impossible to attempt to estimate

the ”social” returns of schooling on all 252 indicators,
of the 169 targets of the 17 SDGs. Not only there would
be no available or useful data for our analysis but also
the transmission mechanisms that translates changes in
schooling into changes in development indicators would
be unclear and/or speculative. Therefore, we focus our
attention to a small subset of indicators associated with
four particular SDGs for which, I believe, there is useful
data and clear transmission mechanisms to analyze the
social returns of schooling. In particular, we focus our
attention in indicators related to:

• SDG 1: End of poverty in all its forms

• SDG 10: Reduce inequalities within countries

• SDG 8: Promote productive employment and de-
cent work for all

• SDG 5: Achieve gender equality and empower all
woman and girls

As it is described in this section, we do not always use
the ”official” UN approved indicator for a specific tar-
get or goal. However, since SDG’s Target 17.15 advo-
cate to ”Respect each country’s policy space and lead-
ership” - I believe I have the right to change whatever
is necessary in terms of target and indicators in order
to fit my research objectives and address my data and
methodology restrictions. After describing the data,
this section defines the development indicators used
and describes the trends observed during the last 15
years in Bolivia.

Figure 6: Sustainable development goals and targets

Source: Adapted from .
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3.1 Data

Both, the characterization of trends in particular devel-
opment outcomes and the analysis of the contribution
of schooling gains to the observed trajectories is based
on the time series of available cross-sectional household
surveys from 1999 to 2014. Although they are far from
perfect, to my knowledge, they are the best available
source of information to monitor these outcomes, i.e.
schooling, poverty, income inequality, labor productiv-
ity and ”good jobs” and gender equality in the labor
market. Annex A presents a detailed description of the
dataset and the constructed variables.

3.2 Poverty reduction

SDG 1, calls to end poverty in all its forms. It has
5+2 targets and 14 indicators focused on a multidimen-
sional definition of poverty that explicitly include mon-
etary poverty, in particular, the popular and well know
monetary poverty headcount (Indicator 1.1.1. Propor-
tion of population below the international poverty line)
2. Reducing the global incidence of extreme poverty by
2030, not to 0% but to 3%, is also the first overarching
goal of the World Bank.
The monetary poverty headcount measures the pro-

portion of population that lives with a consumption
expenditure below the poverty line. The poverty line
is the minimum amount of expenditure required to sat-
isfy food and non-food basic necessities including shel-
ter, basic services, education and health. The extreme
poverty line is usually restricted to the cost of a ba-
sic food basket that provides at least 2,400 calories per
adult male. Indicator 1.1.1 suggest to measure extreme
poverty as the proportion of population below the in-
ternational poverty line defined at $1.25 dollars per
person per day, at 2005 purchasing power parity ex-
change rates (PPPs)3. Notice that the dollar-a-day

2The full list of SDG 1’s targets are: eradicate extreme
poverty (1.1); reduce at least by half the proportion of men,
women and children of all ages living in poverty in all its dimen-
sions (1.2); implement nationally appropriate social protection
systems and measures, including floors, and achieve substantial
coverage of the poor and the vulnerable (1.3); ensure that all men
and women, in particular the poor and the vulnerable, have equal
rights to economic resources, as well as access to basic services,
ownership and control over land and other forms of property,
inheritance, natural resources, appropriate new technology and
financial services, including microfinance (1.4); build resilience of
the poor and those in vulnerable situations and reduce their ex-
posure and vulnerability to climate-related extreme events and
other economic, social and environmental shocks and disasters
(1.5); ensure significant mobilization of resources to implement
programs and policies to end poverty in all its dimensions (1.a);
and, finally, create sound policy frameworks at the national, re-
gional and international levels to support accelerated investment
in poverty eradication actions (1.b).

3PPP exchange rates are currently produced by an indepen-
dent consortium called the International Comparison Program
(ICP), which periodically revises its estimates reflecting both,

line, created by Ravallion et al. (1991), was originally
defined as the simple average of the national poverty
lines for fifteen very poor countries using 1985 PPPs.
With a new set of PPPs published in 1993, the line
was changed to $1.08 per day. PPPs were revised again
in 2005, and the line was correspondingly updated to
$1.25. Yet another new set of PPPs were collected in
2011 updating the line to $1.88 per person per day,
round up to $1.90.

Figure 7: Evolution of extreme and moderate poverty
headcount, 1999 to 2014

Source: Author’s calculations based on the time series of household surveys
1999-2014. Extreme poverty head-counts give the proportion of people with

per-capita family income less than 1.90 PPP dollars of 2014 per day. Moderate
poverty head-counts give the proportion of people with per-capita family

income less than 3.10 PPP dollars of 2014 per day.

Figure 7 present estimates of the extreme and mod-
erate poverty head-counts using the international lines.
From 1999 to 2014, the proportion of people living in
extreme poverty has decreased in 73 %, from a level of
30 to only 8 % of the population; while the proportion
of people living in moderate poverty has decreased in
67 %, from a level of 43 to only 14 % of the population.
Figure 8 compares the per-capita family income dis-

tribution in purchasing power parity (PPP) (log) dol-
lars of 2014- the share of the population below a given
amount of (log) per-capita family income, for year 1999
with the one for year 2014. Notice that, the 2014 distri-
bution stochastically dominates the 2019 distribution
-i.e. the 2014 distribution lies entirely below the in-
come distribution of 2009. Whatever the value of the
poverty line, we found less incidence of poverty in 2014
compared to that of 1999.
There is no doubt that there has been an impor-

tant poverty reduction in Bolivia during the last 15
years. Nonetheless, a couple of factors may be leading
to an overestimation of this reduction. First, the above
figures are based on per-capita family income not in-
cluding self-consumption. Family- production and con-
sumption was (and still is) an important source of food

changes in relative price levels across countries and methodolog-
ical changes.
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Figure 8: (Log) Per-capita family income distributions,
1999 vs 2014

Source: Author’s calculations based on the time series of household surveys
1999-2014. (Log) Per-capita family income distributions give proportion of the
population below a given level of (log) per-capita family income. Levels were
first transformed to purchasing power parity (PPP) dollars of 2014 and then

normalized to the international poverty line.

on non-food items, in particular for those in the bot-
tom parts of the ladder in rural areas. Unfortunately,
since 2009 the surveys do not to include the family con-
sumption module that capture not only items bought
in the market but also those received by other fami-
lies as gifts or exchanges and those self-consumed from
family-production. Since family-production and self-
consumption is more important for the poor, it is likely
that poverty in 1999 is overestimated by a larger frac-
tion than poverty in 2014. Second, de jure and de facto
sample selection were more likely to exclude poor pri-
mary sample units by the end of the 2000s.

3.3 Income inequality

SDG 10 calls to reduce inequalities within and among
countries. The first among its 7+3 targets calls specif-
ically to ”achieve and sustain a higher rate of income
growth of the bottom 40 % relative to the national
average”. In fact, relative growth rates of per-capita
family income among the bottom 40 %, and the pro-
portion of people living below 50 % of median income
are the first two official indicators 4.

4SDG 10 targets include: achieve and sustain income growth
of the bottom 40percent of the population at a rate higher than
the national average (10.1); empower and promote the social,
economic and political inclusion of all (10.2); ensure equal op-
portunity and reduce inequalities of outcome, including by elimi-
nating discriminatory laws, policies and practices and promoting
appropriate legislation, policies and action (10.3); adopt policies,
especially fiscal, wage and social protection policies, and pro-
gressively achieve greater equality (10.4); improve the regulation
and monitoring of global financial markets and institutions and
strengthen the implementation of such regulations (10.5); en-
sure enhanced representation and voice for developing countries
in decision-making in global international economic and financial
institutions (10.6); facilitate orderly, safe, regular and responsi-
ble migration and mobility of people (10.7); implement the prin-

Figure 9: Shares of per-capita family income of the
20th and 40th %iles, 1999 to 2014

Source: Author’s calculations based on the time series of household surveys
1999-2014. Lorenz curves give the %age of per-capita family income

accumulated by %iles of the corresponding distribution. The 45 degree line
gives the perfect equality scenario.

Figure 9 presents the income share of the bottom
40th and 20th %iles of the total per-capita family in-
come distribution. The income share of the bottom
40th has increased in 87 %, from 6 to 12 % of total
income; while the income share of the bottom 20th has
increased more than 2 fold, from 1.1 to 3.3 %.

Figure 10: Lorenz Curves, Per-capita family income
1999 vs 2014

Source: Author’s calculations based on the time series of household surveys
1999-2014. Lorenz curves give the %age of per-capita family income

accumulated by %iles of the corresponding distribution. The 45 degree line
gives the perfect equality scenario.

Figure 21 presents the most common representation
of the inequality of the per-capita family income dis-
tribution, i.e. the Lorenz curve. The Lorenz curve

ciple of special and differential treatment for developing countries
(10.a); encourage official development assistance and financial
flows, including foreign direct investment, to States where the
need is greatest, in particular least developed countries, African
countries, small island developing States and landlocked devel-
oping countries (10.b); and finally reduce to less than 3percent
the transaction costs of migrant remittances and eliminate re-
mittance corridors with costs higher than 5percent (10.c).
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measure the cumulative share of income -measured in
the vertical axis, appropriated by given %iles of the
income ladder - measured in the horizontal axis. For
example, in 1999 the bottom 40% claim only 6% of the
total income pie. Since then, their income share has
growth to 12%. On the other hand, the income share
of the top 10% has decreased in 17 %, from 45% in
1999 to 37% in 2014.

3.4 Productive employment and decent
work

SDG 8 calls to promote sustain, inclusive and sus-
tainable economic growth, full and productive employ-
ment and decent work for all. In particular, Target 8.5
calls to achieve full and productive employment and de-
cent work for all and suggest the use of both, average
hourly labor earnings and unemployment rates as their
main indicators. Other targets call for achieve and sus-
tain higher levels of labor productivity and economic
growth to be monitor using GDP per worker and GDP
per capita as their official indicators 5.
There are many potential forms to define and mea-

sure full employment, productive employment and de-
cent work. We concentrate on the most rudimentary
-but most relevant characteristic of a productive and
decent job, i.e. its capacity to earn at least as much as
it would be spend to cover the basic food and non-food
necessities of two people. Notice that two constituent
factors of a decent job are left out of this definition: (1)
adequate short- and long-run social protection (health
and pensions), and (2) adequate working conditions
(working hours, work conditions, vacation benefits and
other legally mandated benefits). Despite this fact, la-
bor earnings capture two essential constituent factors

5SDG 8 specific targets include: sustain per capita economic
growth - of at least 7% of GDP per annum (8.1); achieve higher
levels of economic productivity -through diversification, tech-
nological upgrading and innovation, and a focus on high-value
added and labour-intensive sectors (8.2); promote policies that
support productive activities, decent job creation, entrepreneur-
ship, creativity and innovation, and encourage the formalization
and growth of micro-, small- and medium-sized enterprises, in-
cluding through access to financial services (8.3); improve pro-
gressively global resource efficiency in consumption and produc-
tion to decouple economic growth from environmental degrada-
tion (8.4); achieve full and productive employment and decent
work for all with equal pay for work of equal value (8.5); reduce
the proportion of youth not in employment, education or train-
ing (8.6); take immediate and effective measures to eradicate
forced labour, modern slavery and human trafficking and to se-
cure the prohibition and elimination of the worst forms of child
labour, end child labour in all its forms (8.7); protect labour
rights and promote safe and secure working environments for
all workers (8.8); devise and implement policies to promote sus-
tainable tourism that creates jobs and promotes local culture
and products (8.9); encourage and expand access to banking, in-
surance and financial services (8.10); increase ”Aid for Trade”
support for developing countries (8.a); and develop and opera-
tionalize a global strategy for youth employment (8.b).

of what can be called a ”good” job: a sufficient level
of productivity and adequate bargaining power to ap-
propriate a significant fraction of this productivity. we
concentrate in the most basic and most relevant char-
acteristic of a ”good” job, its capacity to earn at least
as much as it would be spend to cover the basic food
and non-food necessities of two people.

We define as indicators of productive employment
and ”good” jobs the mean (and median) hourly la-
bor earnings, and the proportion of working population
with hourly labor earnings less than the hourly living
wage, i.e. 1

8 of two times the international poverty line
6.

Figure 11: Annual average labor earnings. Employed
working age population (15-65)

Source: Author’s calculations based on the time series of household surveys
1999-2014. Annual average labor earnings corresponds to post-tax salaries for
salaried workers and net income for self-employed workers. Labor earnings

were transformed to purchasing power parity (PPP) dollars of 2014.

Figure 12: Proportion of ”good” and ”living” jobs.
Employed working age population (15-65)

Source: Author’s calculations based on the time series of household surveys
1999-2014. ”Good” jobs corresponds to earnings enough to cover two

international poverty lines. ”Living jobs” corresponds to earnings enough to
cover one international poverty line. Earnings were transformed to purchasing

power parity (PPP) dollars of 2014.

6 1
8
× 2× 3.10 dollars at PPP exchange rates of 2014 per day
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3.5 Gender equality

SDG 5 calls to achieve gender equality and empower
all woman and girls. Among its 6+3 official targets are
not only calls to end and eliminate all forms of discrim-
ination, violence and harmful practices and to ensure
universal access to sexual and reproductive health, but
also to recognize unpaid care and domestic work and
look for full and effective participation and opportuni-
ties for woman in their political, economic and public
lives 7.

Although not explicitly included as targets, or as
one of their associated indicators, gender inequality of
outcomes in the labor market is not only a proximate
but also a ultimate determinant of woman’s lack of
agency relative to men (See Kabeer, 2014 for a com-
prehensive review and discussion). Therefore, we use
woman’s share of labor income relative to men’s as a
constituent mark of gender equality and the empower-
ment of woman. As explained in detail in Appendix B,
woman’s relative share of labor income can be decom-
posed into three related factors: woman’s relative labor
force participation, woman’s relative paid employment
ratio, and woman’s relative labor earnings ratio.

Figure 13: Per-capita average labor earnings by sex

Source: Author’s calculations based on the time series of cross section
household surveys 1999-2014. Per-capita labor earnings were transformed to
purchasing power parity (PPP) dollars of 2014. Averages are taken for all

working age population (15-65).

7SDG 5 targets include: end all forms of discrimination
against all women and girls (5.1); eliminate all forms of violence
against all women and girls, including trafficking and sexual and
other types of exploitation (5.2); eliminate all harmful practices,
such as child, early and forced marriage and female genital muti-
lation (5.3); recognize and value unpaid care and domestic work
through the provision of public services, infrastructure and so-
cial protection policies and the promotion of shared responsibility
within the household and the family (5.4); ensure women’s full
and effective participation and equal opportunities for leadership
at all levels of decision-making in political, economic and public
life (5.5); and ensure universal access to sexual and reproductive
health and reproductive rights (5.6).

Figure 14: Participation rates by sex

Source: Author’s calculations based on the time series of cross section
household surveys 1999-2014. Labor market participation is defined only for

working age population (15-65).

Figure 15: Unemployment+Unpaid-employment rates
by sex

Source: Author’s calculations based on the time series of cross section
household surveys 1999-2014. Indicator aggregates both, the number of people

who are unemployed - those actively searching for job, and the number of
people who are working in unpaid job - either as a familiar worker or as an
apprentice. Unemployment+Unpaid-employment rate is defined with respect

to the economically active working age population.

4 Social returns to schooling

Let’s recall our results until now. Section 2 argues
that formal schooling is one the most important con-
tributors to the acquisition of knowledge, skills, values,
beliefs, and habits; i.e. to the acquisition of educa-
tion. It is not the only one. Innate individual abilities,
background (parents, friends and peers) and training
undoubtedly matter, but schools have a special place,
not only because they are the factor most directly af-
fected by public policies, but also because skills and
human capital creation are their prime objectives. Sec-
tion 2 also argues that, according to household data,
there has been important increases in formal school-
ing in Bolivia. Since 1930, successive generations have
increased their formal schooling in 4.2 years, in aver-
age. In fact, average years of schooling of the working

9



Figure 16: Average labor earnings per-(paid) worker
by sex

Source: Author’s calculations based on the time series of cross section
household surveys 1999-2014. Labor earnings per (remunerated) worker were
transformed to purchasing power parity (PPP) dollars of 2014. Averages are

taken for all employed working age population with a paid job.

age population has increased from around 8 to around
10 in Bolivia during the last 15 years, at a rate near
.15 years of schooling per year. How does this increase
in formal schooling have contributed to achieve inter-
national goals of sustainable development? How will
further increases contribute to achieve them? Are they
any synergies to expect between schooling gains and
other SDGs?
Section 3 analyzes the overall time trends of a sub-

set of development indicators. In particular, this paper
centers attention in a set of indicators associated with
SDG 1, SDG 10, SDG 8 and SDG 5. I describe im-
portant improvements in terms of monetary poverty,
income inequality, and labor productivity and access
to ”good jobs” in Bolivia during the last 15 years. Ex-
treme poverty has decrease around XX %, from XX to
XX; moderate poverty has decreased in XX %, from
XX to YY; the income share of the bottom 40 % has
increase in XX %, from XX to YY, the Gini income in-
equality coefficient has decrease in XX %, from XX to
YY; hourly labor earnings has increased in XX %, from
XX to YY; the share of people with a ”good job” (those
earning at lest 2 times a living wage) has increased in
XX %, from XX to YY; the full employment gap has
reduced in XX %, from XX to YY; and woman’s share
of total labor income has slightly increase in XX %,
from XX to YY.
At prima facie, there should be more than a timing

correlation between gains in formal schooling, on the
one hand; and the reduction of monetary poverty and
income inequality and the increases of labor productiv-
ity and access to good jobs, on the other hand. One
would expect that:

Reductions of monetary poverty and income
inequality, and increases of labor productiv-

ity and access to good jobs, not only coincide
with increases in formal schooling, they are
destiny.

After all, the standard, and well know, view is that
formal schooling is an important contributor, if not the
most important one, of human capital -the set of skills
characteristics that increase worker productivity and
generates economic value, not only for the worker but
also for firm hiring him. Therefore, we should observe
an earnings-schooling gradient either because school-
ing increases workers productivity in all tasks (though
possibly differentially in different tasks, organizations,
and situations) -the Becker view; or because it increases
worker’s capacity to adapt and deal with ”disequilib-
rium” situations in which there is a changing environ-
ment - the Schultz-Nelson-Phelps view; or because it
increases the capacity to work in organizations, obey
orders, and adapt to life in a hierarchical society -
Bowles-Gintis view; or because it signals innate ability
more than characteristics independently useful in the
production process -the Spence view.
Did increases in schooling in the working age popula-

tion actually contribute (if not cause) the observed de-
velopment improvements in terms of monetary poverty,
income inequality and labor productivity? Or were
there a mere coincidence? If guided by the large
amount of international evidence we would conclude
there has to be some contribution of the gains in formal
schooling to the observed improvements in monetary
poverty, income inequality and labor productivity. In-
creases in formal schooling should be associated with
improvements in basic skills - such as reading, writ-
ing and numeracy; which should be associated with in-
creases on workers’ labor productivity, their earnings,
their family income, their consumption and their living
standards. Furthermore, if such gains in formal school-
ing had been equalizing, i.e. they had compressed the
distribution of formal schooling, then we would also
expect an equalizing effect on the distribution of la-
bor productivity, earnings, family incomes and welfare.
The well know story of multiplier effects and synergies
between schooling gains and productivity, returns, in-
crease in labor earnings, inclusive growth, and poverty
and income inequality reduction. However, not all that
glitters is gold; not all coincidences are destiny.
This section present estimates of the contribution of

schooling gains (in broad terms, ”the effect” of school-
ing gains) on: monetary poverty and income inequal-
ity reduction, increases in labor productivity and ac-
cess to good jobs, and improvements in gender labor
market inequality. After discussing the methodology
of counterfactual simulations, we present the results
of both, retrospective social returns -the contribution
of observed schooling gains to the observed trends in
development outcomes; prospective social returns -the
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contribution of further schooling gains to future trends
in development outcomes; and the main (absence of)
transmission channel for such returns: the absence of
wage premia (monetary returns) for most schooling lev-
els.

4.1 Methods

To analyze the returns to schooling on development
outcomes I use counterfactual simulations of joint den-
sity functions to answer two related question:

• Ceteris paribus -i.e keeping everything else con-
stant, What would have been the evolution of a
given development outcomes if we have kept the
distribution of schooling constant?

• Ceteris paribus, What will be the contribution of
further schooling gains to the expected trajectories
of development outcomes?

The first counterfactual compares observed trajecto-
ries in the past with simulated trajectories keeping the
schooling distribution invariable at a base year. This
retrospective approach gives a fair estimate of the
contribution of changes in the distribution of schooling
to the development outcome under analysis, i.e. the
contribution of schooling gains to observed changes in
poverty, income inequality, productivity and the access
to ”good” jobs, and gender inequality. More formally,

∆SDG1

∆s
=

{P [λ(st,X0),φ(st,X0),υ(st,X0),η(st,X0), θ0]

−P [λ(s0,X0),φ(s0,X0),υ(s0,X0),η(s0,X0), θ0]}

(1)

∆SDG10

∆s
=

{G[λ(st,X0),φ(st,X0),υ(st,X0),η(st,X0), θ0]

−G[λ(s0,X0),φ(s0,X0),υ(s0,X0),η(s0,X0), θ0]}

(2)

∆SDG8

∆s
= W (st,X0)−W (s0,X0) (3)

∆SDG5

∆s
= F (st,X0)− F (s0,X0) (4)

where λ represent the distribution of dependency
rates; φ the distribution of labor market participation
rates; υ the distribution of unemployment rates; η the
distribution of labor earnings of the employed popula-
tion; θ the distribution of shares of non-labor income
sources; s the distribution of schooling; and X the dis-
tribution of all other confounding factors such as the
area of residence and demographic characteristics in-
cluding age, sex and ethnicity.

The second counterfactual compares simulated tra-
jectories in the future with an observed baseline. This
prospective approach give us a fair idea of what can
be expected from more schooling gains in terms of
poverty reduction, income inequality reduction, higher
productivity and better access to ”good” jobs, and
more gender equality. More formally,

∆SDG1

∆ŝ
=

{P [λ(st+τ ,Xt),φ(st+τ ,Xt),υ(st+τ ,Xt),η(st+τ ,Xt), θt]

−P [λ(st,Xt),φ(st,Xt),υ(st,Xt),η(st,Xt), θt]}
(5)

∆SDG10

∆ŝ
=

{G[λ(st+τ ,Xt),φ(st+τ ,Xt),υ(st+τ ,Xt),η(st+τ ,Xt), θt]

−G[λ(st,Xt),φ(st,Xt),υ(st,Xt),η(st,Xt), θt]}
(6)

∆SDG8

∆ŝ
= W (st+τ ,Xt)−W (st,Xt) (7)

∆SDG5

∆ŝ
= F (st+τ ,Xt)− F (st,Xt) (8)

For the interested reader, Appendix B details both
methods and provide the appropriate references. As in
the case of schooling gains, estimates are based on data
from the Bolivia’s time series of cross section household
surveys from 1999 to 2014.

4.2 Retrospective returns to schooling

4.2.1 On poverty reduction

Figure 17: Changes in SDG 1 and SDG 10 indicators
due to schooling gains

Source: Author’s calculations based on the time series of household surveys
1999-2014. Extreme poverty head-counts give the proportion of people with

per-capita family income less than 1.90 PPP dollars of 2014 per day. Moderate
poverty head-counts give the proportion of people with per-capita family

income less than 3.10 PPP dollars of 2014 per day.
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Figure 17 presents the estimated changes in ex-
treme (Column 1) and moderate (Column 2) monetary
poverty due to schooling gains. No change in extreme
or moderate poverty would be observed in 2014 if we
would observed the schooling distribution of 1999. In
other words, there were no gains in terms of extreme or
moderate monetary poverty reduction associated with
the observed schooling gains.

Figure 18: (Log) Per-capita family income distribu-
tions, simulated vs. observed 2014

Source: Author’s calculations based on the time series of household surveys
1999-2014. (Log) Per-capita family income distributions give proportion of the
population below a given level of (log) per-capita family income. Levels were
first transformed to purchasing power parity (PPP) dollars of 2014 and then

normalized to the international poverty line.

Figure 18 compares both, the observed per-capita
family income distribution, and the counterfactual per-
capita family income distribution that would be ob-
served if the distribution of years of schooling would be
kept at the levels observed in 1999, i.e. if we would not
observe any gains in terms of schooling during those 15
years. Striking as it is, there is, practically, no differ-
ence between both, the observed distribution and the
counterfactual distribution without schooling gains.

4.2.2 On income inequality reduction

Figure 17 also presents the estimated changes in per-
capita family income shares of the 20th %ile (Column
3) and 40th %ile (Column 4) due to schooling gains.
Again, no change in the per-capita income shares of
the 20th and 40th %iles would be observed in 2014 if
we would eliminate all years of schooling gains. 8

Figure 19 compares both, the observed per-capita
family income Lorenz curve, and the counterfactual
per-capita family income Lorenz curve that would be
observed if the distribution of years of schooling would
be kept at the levels observed in 1999, i.e. if we would
not observe any gains in terms of schooling during those

8More accurately, the per-capita family income share of the
20th %ile would slightly increase from 3.21 to 3.36, while the
per-capita family income share of the 40th %ile would increase
from 11.71 to 11.99.

Figure 19: Lorenz Curves, simulated vs. observed 2014

Source: Author’s calculations based on the time series of household surveys
1999-2014. Lorenz curves give the %age of per-capita family income

accumulated by %iles of the corresponding distribution. The 45 degree line
gives the perfect equality scenario.

15 years. Again, there is, practically, no difference be-
tween both, the observed Lorenz and the counterfac-
tual Lorenz without schooling gains.

4.2.3 On productivity and access to ”good”
jobs

Figure 20: Changes in SDG 8 indicators due to school-
ing gains

Source: Author’s calculations based on the time series of household surveys
1999-2014. Lorenz curves give the %age of per-capita family income

accumulated by %iles of the corresponding distribution. The 45 degree line
gives the perfect equality scenario.

Figure 20 presents the estimated changes in mean
and median annual labor earnings (Columns 1 and 2,
respectively) and estimated changes in the share of
available good and living jobs (Columns 3 and 4, re-
spectively). On the one hand, there is some minor con-
tribution of schooling gains on mean and median labor
earnings. Without the more than 2 years of schooling
gained during 15 years, annual mean labor earnings
would be 779 PPP dollars less and annual median la-
bor earnings would be 555 dollars less. In other words,
we would observe meager gains of 390 and 277 PPP
dollars per additional schooling year in the mean and
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median annual labor earnings. On the other hand, al-
most no change in the share of available ”good” and
”living” jobs would be observed in 2014 if we would
observed the schooling distribution of 1999. In other
words, there were no gains in terms of the availability
of good and living jobs associated with the observed
schooling gains9.

4.2.4 On gender inequality reduction

.

Figure 21: Changes in SDG 5 indicators due to school-
ing gains

Source: Author’s calculations based on the time series of household surveys
1999-2014. Lorenz curves give the %age of per-capita family income

accumulated by %iles of the corresponding distribution. The 45 degree line
gives the perfect equality scenario.

Finally, Figure ?? presents the estimated changes in
the labor earnings per-capita ratio of woman relative
to men for the working age population (Column 1);
and their 3 main components: the labor earnings per-
worker ratio of woman relative to man (Column 2); the
participation ratio of woman relative to man (Column
3) and the unemployment—non-paid ratio of woman
relative to men (Column 4). A minor change in gen-
der inequality in the labor market would be observed
in 2014 if we would have observed the schooling dis-
tribution of 1999. The labor earnings per-capita ratio
of woman relative to men for working age population
would have decrease (gender inequality among work-
ing age population would have increased) in 3.9 %age
points there were no gains in formal. All the contribu-
tion of schooling come from a decrease in labor earn-
ings per-worker ratio of woman relative to men. The
share of earnings of working woman relative to working
men would have decrease in 6.7 %age points (gender in-
equality among working people would have decrease).

9Accurately, the share of available ”good” jobs would slightly
reduce from 72.57 to 71.98, while the share of available living
jobs would slightly reduce from 77.85 to 77.48.

4.3 Prospective social returns to
schooling

An alternative approach to analyze the social returns
to schooling would explore the contribution of further
schooling gains to the expected trajectories of devel-
opment outcomes. To simulate the expected schooling
gains we follow Barro and Lee (2010) and use forward
extrapolation procedure based on our pool time series
of cross sectional household data
Denote by ha

j,t the proportion of persons in age group
a, for whom j is the highest level of schooling attained
- j = 0 for no-schooling, j = 1 for incomplete pri-
mary, j = 2 for complete primary, j = 3 for incomplete
secondary, j = 4 for complete secondary, j = 5 for
teachers education, j = 6 for vocational or technical,
j = 7 for incomplete university and j = 8 for complete
university or higher at time t. We also define are 13
5-year age groups ranging from a = 1 (those born in
1980 to 1984) to a = 11 (those born in 1930 to 1934).
The forward extrapolation method assumes that the
distribution of educational attainment of age group a
at time t+ 5 is the same as that of the age group that
was five years younger at time t

ha
j+5,t+5 = ha

j,t

where a denote age group, and varies from a = 1
those 25 to 29 years old to a = 10 those 60 to 64
years old. This setting applies to persons who have
completed their schooling by time t-5. We adjust this
formula by considering different mortality rates by ed-
ucation level for the old population aged 65 and over.
For younger groups under age 25, we adopt a different
method, considering that part of population is still in
school during the transition period from t to t+5.
A forward flow estimates cannot be applicable for

the youngest cohorts between ages 15 and 24 because
part of the population is in school during dates t and
t+5. For these age groups, we construct the estimates
by using the estimates of the same age group in t − 5
(or t + 5) and the change in (age-specific) enrollment
for the corresponding age groups over time

4.3.1 On poverty reduction

To be completed.

4.3.2 On income inequality reduction

To be completed.

4.3.3 On productivity and access to ”good”
jobs

To be completed.
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Figure 22: Distribution of schooling years

Source: Author’s calculations based on the time series of cross sectional
household surveys 1999-2014. Schooling years were truncated to 17 for those
with more than complete university degrees. Working age population includes

those with 15 to 64 years of age.

4.3.4 On gender inequality reduction

. To be completed.

5 The Human Capital Illusion

Conventional labor market literature predicts that
schooling will be associated with productivity gains or,
at least, with income gains. Each additional year of ed-
ucation is commonly associated with a 10% increase in
labor earnings, and therefore, with increases in family
income and a lower probability of being poor. A more
equitable access to education is commonly associated
with a more equitable distribution of quality jobs and
labor earnings, less income inequality and more gen-
der equality in the labor market. Moreover, schooling
is also associated with an increase in the propensity
to participate into the labor market if it increase their
opportunity cost - the shadow price of not looking for
a job. Schooling can also change the probability of not
only getting a job but getting a quality job, i.e. a job
with better monetary and non-monetary conditions de-
pending on the current structure of available jobs. If
there is a skilled bias growth in the labor demand, edu-
cation may improve the odds of getting a better job; if
there is not such a bias education can worsen the odds
not only of getting a better job but also of getting a
job. Finally, education can increase labor earnings of
those who are employed if it has some productivity
gain associated with it or at least it acts as a signal of
valuable skills. If education is neither productive nor
a valuable signal it may have no significant or sizable
effect on labor earnings.

Why past (and future) gains in years of schooling
were not (and will not) be associated with such impor-
tant development goals? There are both, proximate

Figure 23: Mincer ”return” to schooling

Source: Hernani-Limarino (2015). Male, full time, non-agricultural, paid
workers 15 to 64 years of age. Coefficient of years of schooling on a Mincer

regression of hourly wage in primary job earnings on years of schooling, hours
of work and quadratic of potential experience.

and ultimate causes for this lack of complementarities.
The proximate cause is simple. Years of schooling have
became almost worthless. Under certain conditions10

the mean marginal return to an additional education
can be estimated using conventional methods applied
to the following Mincer equation:

ln(w) = α0 + α1βs+ f(e) + ε

Figure 23 present the conventional Mincer return to
an additional year of schooling. Clearly, average re-
turns to schooling have decrease from their conven-
tional 10% level to less than 4%. Card(2001) review
studies that have used compulsory schooling laws, dif-
ferences in the accessibility of schools, and similar fea-
tures as instrumental variables for completed school-
ing, reveals that the resulting estimates of the return
to schooling are typically as big or bigger than the
corresponding ordinary least squares estimates. This
suggest that marginal returns to education among the
low-education subgroups, typically affected by supply-
side innovations, tend to be relatively high, reflecting
their high marginal costs of schooling, rather than low
ability that limits their return to education.
The ultimate causes are more complex. Either

schooling is not getting us far in terms of valuable pro-
ductive skills (such as literacy, numeracy or science);
either most of the available jobs do not require those
skills (i.e. most jobs are low capital or unskilled jobs);
or the matching function between workers and jobs is

10If the effect of the policy is the same for everyone (condi-
tional on observed variables) or if the effect of the policy varies
across individuals given observed variables but agents either do
not know their idiosyncratic returns to the policy, or if they know
them, they do not act on them. In these cases, individuals do
not choose their schooling based on their realized idiosyncratic
individual returns, and thus the marginal and average ex post
returns to schooling are the same.

14



Figure 24: Wage premia by schooling level

Source: Hernani-Limarino (2015). Male, full time, non-agricultural, paid
workers 15 to 64 years of age. Coefficient of years of schooling on a Mincer

regression of hourly wage in primary job earnings on years of schooling, hours
of work and quadratic of potential experience.

Figure 25: Labor earnings distributions. No schooling,
incomplete primary, complete secondary and complete
secondary

Source: Hernani-Limarino (2015). Working age population includes those with
15 to 64 years of age.

counterproductive (i.e. it is not associating high skill
workers to higher productivity jobs). Most likely, the
answer is combination of these three factors.

Being enrolled and attend schools do not guarantee
people are learning. Schooling does not automatically
translate in useful learning outcomes. Schooling is not
education. Also, the quality of most of the available
jobs is low. Furthermore, there might be problems in
the current matching of (high skill) workers with (high
quality) jobs. The labor market matching structure
that assigns individuals (with their abilities and edu-
cation) to different jobs. If the matching function does
consider education (whether because of its productiv-
ity of signaling effects) it is probable that education
may have sizable effects. If the matching function does
not consider education, because other attributes such
as kinship solidarity or political networks are more im-

Figure 26: Labor earnings distributions. Complete sec-
ondary, teacher, technical and vocational, incomplete
university, complete university

Source: Hernani-Limarino (2015). Schooling years were truncated to 17 for
those with more than complete university degrees. Working age population

includes those with 15 to 64 years of age.

portant, education may well have no effect on access to
quality jobs, no effect on labor income, and therefore,
no significant gains in terms of poverty reduction; and
a more equitable distribution of education will not help
solve gender or income inequality problems.

6 Conclusions

In 2007, Bolivian President Evo Morales launched a
massive adult literacy campaign ”Yes, I can”, inspired
by Leonela Reyes’s cuban campaign, that had reached
824,101 people throughout the country. It is argued
that thanks to this program, Bolivia’s illiteracy rates
dropped from 13.3% in 2001 to 3.8% in 2014. In fact,
the United Nations Educational, Scientific and Cul-
tural Organization (UNESCO) declared Bolivia a terri-
tory free of illiteracy; joining a select club of countries
in Latin America to achieve this status. Previously,
Cuba was declared illiteracy free in 1961 and Venezuela
in 2005.
Hernani-Limarino et.al.(2015) analyzes whether

there is enough evidence to sustain the claim that Bo-
livia is ”free of illiteracy”. He finds that there was no
evidence in household surveys that suggests illiteracy
has dropped below 4% nor evidence in literacy tests
that program participants have actually learned basic
skills required to be consider literate, i.e the ability to
read, understand and write a short simple statement
of his everyday life. Bolivia’s literacy success was an
illusion.

6.1 Summary of results

This paper analyzes another illusion. The illusion that
gains in formal schooling - i.e. increases in years of
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schooling, had contributed, or will contribute, to a vir-
tual cycle of better access to good jobs, increases in la-
bor productivity, increases in labor earnings, increases
in per-capita family income, and reductions in mone-
tary poverty - and even reductions of income inequal-
ity. That is, the illusion of human capital. The
idea that always -independent of the skills actually ob-
tained at a given school level, and independent of the
organization of the labor market, schooling will be val-
ued and will have an individual economic return, and
therefore, social returns in terms of productivity and
economic growth (SDG 8), poverty reduction (SDG 1)
and income inequality reduction (SDG 10).
To make my case, I first document the important in-

creases in average schooling years in the overall popula-
tion during this period. Then, I document the observed
reductions of monetary poverty, of income inequality,
and the observed increases of labor earnings and ac-
cess to ”good”jobs”. Third, I use counterfactual simu-
lations to estimate the contribution of schooling gains
to the observed evolution, and to the future trajecto-
ries, of development indicators associated with SDG
1, SDG 10, SDG 8 and SDG 5. In both, retrospec-
tive and prospective estimates of social returns, I find
no evidence of a significative contribution of schooling
gains to neither the observed nor the forecasted trends
of these development indicators.
Under the assumption that the indicators I have used

are good proxies of SDG’s performance - i.e. that
schooling years is a good proxy for SDG 4, that poverty
headcount rates are good proxies for SDG 1, that in-
come shares are good proxies for SDG 10, and that
mean (and median) labor earnings and shares of work-
ers with access to ”living” and ”good” jobs are good
proxies for SDG 8; these results suggest that past SDG
4 achievements -the increase and more equitable dis-
tribution of schooling attainment did not have any as-
sociation with observed changes in poverty, in income
inequality, and in productivity or access to good jobs,
i.e.

∆SDG1t
∆SDG4t−τ

=
∆SDG10t
∆SDG4t−τ

=
∆SDG8t

∆SDG4t−τ
= 0

Morover, these results also suggest that further SDG
4 achievements -under the current national circum-
stances, will not contribute towards reductions in
monetary poverty and income inequality or increases
in productivity and access to ”good” jobs, i.e.

∆SDG1t+τ

∆SDG4t
=

∆SDG10t+τ

∆SDG4t
=

∆SDG8t+τ

∆SDG4t
= 0

Finally, I discuss both, proximate and ultimate,
causes for the ineffectiveness of schooling. The proxi-
mate cause is an obvious one. Most of schooling gains

are not valued in the labor market. In fact, not only
average returns to schooling have been declining since
2004, but also individual returns to schooling are zero
for most of the working population. The ultimate
causes are still not well known. They might be related
to the inability of the schooling system to translate for-
mal schooling into valuable skills and/or related to the
unproductive (or even counter-productive) match be-
tween worker’s qualities and skills and job’s varieties.

6.2 Policy implications

What are the policy implications of the absence of in-
dividual and social returns to schooling? For Bolivia’s
national policy? For the international/global agenda?
The obvious one is that gains in schooling do not au-
tomatically translate into human capital, and do not
generate a virtuous cycle of productivity gains, better
access to good jobs, higher labor earnings, higher per-
capita family income, lower poverty and, luckily, lower
income and gender inequality. Actual learning and la-
bor market institutions do matter.

Years of schooling and other associated indicators
(such as enrollment, attendance, or availability of
school inputs) are not sufficient and should not be the
only proxy indicators to monitor SDG 4. Going to
school is not the same as learning something in school.
We should not measure progress on SDG 4 by school-
ing goals. We should measure SDG 4 by learning goals.
Learning achievements of productive skills such as ba-
sic literacy, numeracy and science should be a con-
stituent part of SDG 4. Without learning goals, SDG 4
attainments will not automatically translate into better
skills and higher economic returns. Without learning
goals, more schooling will not help people and their
families achieve better lives. Further investments in
schooling should not be done unless they are tied to
learning outcomes.

Furthermore, more than schooling needs to be done
to complement schooling investments. Supply of the
best skills are useless (at least in monetary terms) un-
less there is also an increase in the quality of the avail-
able jobs and the institutional design that promotes
a better match of quality workers (those with better
skills) with better jobs (those with better complemen-
tary capital). In other words, education policy should
not be isolated from investment policy; and a redesign
of the labor market incentives and unproductive insti-
tutional constrains is necessary.

To sum up, schooling can not deliver on its own.
More schooling must lead to more learning and more
skills if it stands a chance to raise individual produc-
tivity and improve people’s lives. Furthermore, even
when schooling is connected to learning, poor invest-
ment climate and/or decisions, and poor labor market
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institutions can reduce the value of skills, create a mere
illusion of human capital and impede education’s pos-
itive individual and social returns.

A Data

Estimates of both, schooling gains and their returns on
development goals are based on data from the Bolivia’s
time series of cross section household surveys from 1999
to 2014.

B Methods

This section describes how we analyze the returns to
schooling on a set of development outcomes. First, we
define our objective set of development outcomes, i.e.
monetary poverty, income inequality, access to ”good”
jobs and gender inequality in the labor market. Sec-
ond, we propose an explicit transmission mechanisms
that explain how schooling affects both, aggregate per-
capita family income distribution and individual labor
earnings distribution. Finally, we present both, ex-post
and ex-ante microsimulations methods to estimate the
retrospective and prospective social returns to schooling
based on Nested-Shapley decomposition strategies.

B.1 SDG target indicators

Before we analyze the returns to schooling on develop-
ment outcomes we need to explicitly define those out-
comes. As we mention in the paper, we are interested
in development outcomes linked to SDG goals and tar-
gets. In particular, we are interested in the following
SDGs:

• SDG 1: No poverty

• SDG 10: Reduced inequalities

• SDG 8: Decent work and economic growth

• SDG 5: Gender equality

B.1.1 SDG 1 related targets

SDG 1: No poverty, calls to end poverty in all its
forms. Target 1.1 intent to eradicate extreme poverty
for all people everywhere by 2030 ; while indicator 1.1.1
measures extreme poverty as the proportion of popu-
lation below the international poverty line?? defined
at $1.25 per person per day, at 2005 purchasing power
parity exchange rates (PPPs)11. Notice that, reducing

11PPP exchange rates are currently produced by an indepen-
dent consortium called the International Comparison Program
(ICP), which periodically revises its estimates reflecting both,
changes in relative price levels across countries and methodolog-
ical changes.

the global incidence of extreme poverty by 2030, not to
0% but to 3%, is also the first overarching goal of the
World Bank.
Therefore, our first development outcome is the ex-

treme poverty headcount ratio, i.e. the proportion of
the population that lives with a per-capita family in-
come below the international poverty line. Although
the international poverty line is defined at $1.25 per
person per day at 2005 PPP, we use their correspon-
dent $1.90 per person per day at 2011 PPP12.
More formally, the family of Foster-Greer-Thorbecke

(FGT) poverty measures is a function of the per-capita
family income, ỹ, defined by:

Pα(ỹ) =

! ỹh≤z " (z − ỹ)

z

#α
dF (ỹ)

where z is the poverty line.

B.1.2 SDG 10 related targets

SDG 10: Reduced inequalities, calls to reduce in-
equalities within and among countries. Main target in-
dicators include relative growth rates of per-capita fam-
ily income among the bottom 40 %, and the proportion
of people living below 50 % of median income. We use
both target indicators plus an important measure of
the overall income inequality: the Gini coefficient.
More formally, assume that all individuals are ranked

in ascending order of per-capita family income. Let p
stand for the poorest 100p % of the population, and
L(p), for the share of total income going to this segment
of the population. The Lorenz curve maps the cumu-
lative proportion p of the population on the horizontal
axis (starting from the poorest) against the cumulative
share of income L(p) on the vertical axis. Therefore,
our target indicators will be given by:

L(40)

P0(ỹ) =
$ ỹh≤ỹ50th

%
(ỹ50th−ỹ)

ỹ50th

&α
dF (ỹ)

G(ỹ) = 1− 2
$ 1

0
L(p)dp

B.1.3 SDG 8 related targets

SDG 8: Decent work and economic growth,
calls to promote sustain, inclusive and sustainable eco-

12The dollar-a-day line, created by Ravallion et al. (1991), was
originally defined as the simple average of the national poverty
lines for fifteen very poor countries using 1985 PPPs. With a
new set of PPPs published in 1993, the line was changed to
$1.08 per day. PPPs were revised again in 2005, and the line
was correspondingly updated to $1.25. Yet another new set of
PPPs were collected in 2011 updating the line to $1.88 per person
per day, round up to $1.90. It is important to notice that this
new line keep the definition of the line unchanged, and its new
value as close as possible to the $1.25 line in real terms.
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nomic growth, full and productive employment and de-
cent work for all. One of the main targets of this goal
is to achieve full and productive employment and de-
cent work for all women and men including for young
people by 2030.
There are many potential forms to define and mea-

sure a ”decent” work, like adequate bargaining power
to appropriate a significant fraction of its productivity,
adequate short- and long-run social protection (health
and pensions), and adequate working conditions (work-
ing right, working hours, working conditions, etc.).
However, we concentrate in the most basic and most
relevant characteristic of a ”good” job, its capacity to
earn at least as much as it would be spend to cover the
basic food and non-food necessities of two people.
More formally, we define as target indicators the pro-

portion of working population with labor earnings, y
less than the international poverty line,

Wα(y) =

! yi≤z " (z − y)

z

#α
dF (y)

where z is the international poverty line.

B.1.4 SDG 5 related targets

SDG 5: Gender equality, calls to achieve gender
equality and empower all woman and girls. Although
not explicitly recognized as a target, gender relative
shares of income in labor market outcomes are an im-
portant part, not only of current gender imbalances in
the labor market, but also of current levels of empow-
erment and future gender imbalances in many spheres
including the labor market.
Therefore, our target indicator will be given by,

F (y) =
LWomen(y)

LMen(y)

LFemale(y) represent the proportion of labor earnings
appropriated by women and LMen(y) the proportion
of labor income appropriated by men.

B.2 Per-capita family income structure

Once we define the development goals we will analyze,
the next step is to define an adequate transmission
mechanism of schooling into those development out-
comes. In order to do that, we define a per-capita
family income structure that decompose our summary
measure of per-capita family income into 5 of its more
important components and propose a relationship be-
tween schooling and 4 of them. Our formulation of per-
capita income structure is inspired by the analytical
framework of Barros R.P. and J.M. Camargo (1993).

B.2.1 Household income sources

The first building block of a counterfactual analysis of
the income structure is to define the sources of family
income, Yh, of a given family, h. Equation 9 identifies
the four most common sources of family income:

1. Labor income, Y Ml
h . Earnings obtained by renting

the labor force of family members, sometimes even
children.

2. Capital income, Y Mk
h . Earnings obtained by rent-

ing any capital stock own by the family such as
houses, land, cars, machines or money holdings in
the financial system.

3. Government transfers, Y Tg
h . Contributory and

non-contributory transfers from the government.
Contributory transfers are those associated with
replacement income. Non-contributory transfers
are generally associated with social protection pro-
grams. In the case of Bolivia, these include non-
contributory old-age pensions - Renta Dignidad,
school attendance CCT - Bono Juancito Pinto,
and maternal and newborn health CCT Bono
Juana Azurduy de Padilla.

4. Between households transfers, Y Th
h . Transfers

from other households for legal or altruistic mo-
tives such as child support or remittances from
family members abroad.

Yh = (Y Ml
h + Y Mk

h )' () *
Y M
h

+(Y Tg
h + Y Th

h )
' () *

Y T
h

(9)

The first two sources are commonly grouped into a
market income category, as they are dependent on the
family’s labor, human, capital and financial stocks and
their market prices. The latter two sources are com-
monly grouped into a transfers category, as they are
in a way independent of family’s stocks. Since we will
concentrate on the effects of schooling through the labor
market it is useful to re-write equation 10 as,

Yh = Y l
h ∗ 1

θh
(10)

where θ is the complement of the non-labor in-
come share of total family income, i.e. θh = 1 −
Y k
h +Y GT

h +Y HT
h

Yh
.

B.2.2 Determinants of per-capita labor in-
come

Labor income is, in most countries, the most important
source of income for a majority of families; in particu-
lar, those at the bottom of the income ladder. Without
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capital and financial stocks, and without public or pri-
vate social protection networks (and their transfers),
families have to rely entirely on the utilization and re-
muneration of their labor and human capital. There-
fore, a useful starting point of analysis is to decompose
the per-capita labor income of a family, ỹMl

h
13, i.e the

sum of labor incomes of all family members, yli, over
the total number of family members, Nh,

ỹMl
h =

Y Ml
h

Nh
=

+
i∈h y

l
ih

Nh
(11)

The per-capita labor income of a given family yh can
be expressed as the product of two factors:

• the inverse of the dependency ratio v, i.e. the ra-
tio of the total number of people per working age
adult. Working age adults are usually defined with
both a lower and upper level cut-offs related to the
legally working age and retirement age; and

• average labor earnings per working age adult, or
-for that matter, average labor productivity of
working age adults.

ỹMl
h =

Mh

Nh'()*
λh

∗
+

i∈h y
Ml
ih

Mh' () *
µh

(12)

In turn, average labor productivity per-working age
adult depends on:

• the family utilization rate of working age adults,
which depends on the family labour force par-
ticipation rate, (φ) -the number of family mem-
bers actually working or willing to work, divided
by the family working-age population defined as
those people aged 15 to 64; and the family employ-
ment rate (or the complement of its unemployment
rate), (υ) -the number of family members actually
working divided by the family members actually
working or willing to work14; and

• the family remuneration of its effective workforce,
i.e the average productivity per worker, (η).

µh =
Ph

Mh'()*
φh

∗ Oh

Ph'()*
1−υh

∗ Yh

Oh'()*
ηh

(13)

13I use lower cases for individual variables (with subindexes
i and j to indicate individual and household order; a tilde in
a lower case (ỹ) indicates per-capita variables (with subindex
j to indicate household order; and upper cases for household
variables - aggregations over individuals in the same household
(with subindex j to aggregate household order

14Workforce does not account for those who are willing to work
but do not get a job The difference between labour force and
workforce is the total number of unemployed persons.

B.2.3 Per-capita family income structure

Aggregating equations 10, 12 and 13 we can re-write
per-capita family income as a function of five parame-
ters.

ỹh =
1

λh
∗ φh ∗ (1− υh) ∗ ηh ∗ 1

θh
(14)

Following the same reasoning, it is possible to write
the distribution of per-capita family income as a func-
tion of 5 distributions:

• the distribution of household dependency ratios,
λ;

• the distribution of household participation deci-
sions, φ;

• the distribution of household unemployment rates,
υ ;

• the distribution of labor earnings received in those
jobs, η; and

• the distribution of shares of non-labor sources of
household income available, θ.

ỹ = h(λ,φ,υ,η,θ) (15)

B.2.4 Schooling effects on the labor market

Finally, we assume schooling, s, along with other in-
dividual factors, X, may affect the distribution of all
labor market parameters including participation rates,
unemployment rates and, specially, labor earnings.

φ = φ(si,Xi)

υ = υ(si,Xi)

η = η(si,Xi)

It is also possible to assume that schooling, along
with other individual factors, may affect the distribu-
tion of dependency rates.

λ = λ(si,Xi)

For simplicity, we assume the distribution of non-
labor income shares is independent of schooling and
other individual factors.

B.3 Counterfactual simulations

Once we defined a transmission mechanism that de-
scribes how schooling affects labor earnings and differ-
ent components of per-capita family income, we can an-
alyze the contribution of schooling gains to explain the
observed evolution of development outcomes, i.e. the
retrospective returns to schooling on development out-
comes; and the contribution of more schooling gains on
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the future evolution of development outcomes, i.e. the
prospective returns to schooling on development out-
comes. Our approach to this issue applies the propor-
tionality principle, proposed by Shapley L.S. (1953),
and its applications to the analysis of income inequality
as described by Shorrocks (1999). Related applications
to Bolivia can be found in Hernani-Limarino (2003),
Hernani-Limarino and Eid (2013), Hernani-Limarino
(2014) and Hernani-Limarino and Mena (2014).

Microsimulation methods are, in spirit, similar im-
pact evaluation methods. They compare a baseline
situation (without treatment or policy intervention) to
a counterfactual escenario (with a given treatment or
policy intervention) and uses this comparison to an-
alyze the contribution of a given policy to a change
in a given outcome. The main difference between ex-
ante and ex-post evaluation lies in the fact that the
later poses specific transmission mechanisms to con-
struct the counterfactual while the first mainly attempt
to identify exogenous sources of variation related only
to the given policy. Our main transmission mechanism
are the labor market returns to schooling, if any. Mi-
crosimulations, are powerful tools that allow to eval-
uate the expected partial equilibrium effect of achiev-
ing alternative schooling goals on alternative develop-
ment goals and targets. It can also help us compare
between effects of alternative policy goals such as in-
creases in labor force participation, or the introduction
of a social protection programs. The key advantage
of this method is that it does not require parametric
specification of a system of equations that fully model
complicated responses in terms of labor market partic-
ipation and occupational choice, returns to labour and
human capital, consumer prices and other household
(or individual) income components. Instead, simula-
tions rely on seeking individuals with similar observ-
able characteristics to construct counterfactual income
distributions that changes one or more of its compo-
nents through a random process. Clearly, matching
microsimulations imply no simultaneous modeling of
prices, wages, or macro processes, but it successfully
answers questions such as: What would be the future
trajectory of a specific development outcome if, ceteris
paribus, we change a particular factor related to the
family income generating process?15

15Ex-ante microsimulation use a randomized process to simu-
late the effects of changes in the labour-market structure. Indi-
viduals change their level of education, become active/inactive,
employed/unemployed, or change their occupational position.
Changes are proxied by a random selection procedure within a
segmented labour market structure. For those individuals who
become employed, or change their occupational position and/or
level of education a new income is assigned. A random process is
also employed to assigned incomes within matched distributions.
Income of all those individuals that become unemployed or inac-
tive are set equal to zero. At the end, a new income distribution
is generated. Because of the introduction of a process of random

B.3.1 Retrospective Simulations

A retrospective approach use counterfactual simula-
tions to answer the following question: What would be
the evolution of a given development outcomes if we
keep the distribution of all other factors but school-
ing constant among the working age population? The
comparison of observed trajectories with simulated tra-
jectories keeping all other factors but schooling distri-
bution invariable give a fair estimate of the contribu-
tion of changes in the distribution of schooling to the
development outcome under analysis, i.e. the contribu-
tion of schooling gains to observed changes in poverty,
income inequality, gender inequality, and productivity
and the access to ”good” jobs.

Retrospective simulations attempts to decompose
the observed change in time of a given development
outcome into its contributing factors. Recall from the
previous sections, that we can write monetary poverty
or income inequality as a function of per-capita family
income. In turn, we can write per-capita family income
as a function of 5 factors: λ, the distribution of depen-
dency rates; φ, the distribution of labor market par-
ticipation rates; υ the distribution of unemployment
rates; η the distribution of labor earnings of the em-
ployed population; and θ the distribution of shares of
non-labor income sources. Furthermore, we assume all
factors, except the share of non-labor income sources,
varies with the distribution of schooling s and the dis-
tribution of all other factors besides schooling grouped
at X. The set of all other factors usually includes res-
idence area and demographic characteristics such as
age, sex and ethnicity, among others.

Therefore, the change in time of our SDG 1 target
indicator can be expressed as,

P [st,Xt]− P [s0,X0] =

P [λ(st,Xt),φ(st,Xt),υ(st,Xt),η(st,Xt), θt]

−P [λ(s0,X0),φ(s0,X0),υ(s0,X0),η(s0,X0), θ0]

(16)

Notice that adding and substracting
P [λ(st,X0),φ(st,X0),υ(st,X0),η(st,X0), θ0]
to the above equation, the change in time of our SDG
1 target indicator can be decomposed into two factors:
a change that can be attributed to changes in all other
factors but schooling ∆SDG1

∆X ; and a change that can

be attributed only to schooling changes ∆SDG1
∆s , the

(retrospective) returns to schooling in terms of poverty
reduction. More formally,

assignment, the micro-simulations are repeated a large number
of times in Monte Carlo fashion in order to construct confidence
intervals for the target indicators and determine whether they are
statistically significant. This method assumes that, on average,
the effect of the random changes correctly reflects the impact of
the actual changes in the labour market.
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P [st,Xt]− P [s0,X0] =

{P [λ(st,Xt),φ(st,Xt),υ(st,Xt),η(st,Xt), θt]

−P [λ(st,X0),φ(st,X0),υ(st,X0),η(st,X0), θ0]}
+{P [λ(st,X0),φ(st,X0),υ(st,X0),η(st,X0), θ0]

−P [λ(s0,X0),φ(s0,X0),υ(s0,X0),η(s0,X0), θ0]}

=
∆SDG1

∆X
+

∆SDG1

∆s
(17)

Following this reasoning, the retrospective returns to
schooling on SDG 1 can be estimated as follows,

∆SDG1

∆s
=

{P [λ(st,X0),φ(st,X0),υ(st,X0),η(st,X0), θ0]

−P [λ(s0,X0),φ(s0,X0),υ(s0,X0),η(s0,X0), θ0]}
(18)

Similarly, the retrospective returns to schooling on
SDG 10 can be estimated as follows,

∆SDG10

∆s
=

{G[λ(st,X0),φ(st,X0),υ(st,X0),η(st,X0), θ0]

−G[λ(s0,X0),φ(s0,X0),υ(s0,X0),η(s0,X0), θ0]}
(19)

To evaluate the contribution of schooling to the ob-
served changes in the availability of ”good” jobs and
to the observed changes in gender inequality in labor
market, we proceed in a similar fashion,

∆SDG8

∆s
= W (st,X0)−W (s0,X0) (20)

∆SDG5

∆s
= F (st,X0)− F (s0,X0) (21)

B.3.2 Prospective simulations

A prospective approach use counterfactual simula-
tions to answer a different question: Ceteris paribus
-i.e keeping everything else constant, What would be
the contribution of further schooling gains to the ex-
pected trajectories of development outcomes? In this
case, the comparison of the simulated trajectories with
the observed baseline give us a fair idea of what can be
expected from more schooling gains in terms of poverty
reduction, income inequality reduction, better access to
”good” jobs and more gender equality.

To simulate the expected schooling gains we follow
Barro and Lee

Following a similar reasoning of the retrospective sce-
nario, the prospective returns to schooling on SDG 1

can be estimated as follows,

∆SDG1

∆ŝ
=

{P [λ(st+τ ,Xt),φ(st+τ ,Xt),υ(st+τ ,Xt),η(st+τ ,Xt), θt]

−P [λ(st,Xt),φ(st,Xt),υ(st,Xt),η(st,Xt), θt]}
(22)

Similarly, the prospective returns to schooling on
SDG 10 can be estimated as follows,

∆SDG10

∆ŝ
=

{G[λ(st+τ ,Xt),φ(st+τ ,Xt),υ(st+τ ,Xt),η(st+τ ,Xt), θt]

−G[λ(st,Xt),φ(st,Xt),υ(st,Xt),η(st,Xt), θt]}
(23)

To evaluate the contribution of more schooling gains
to the future changes in the availability of ”good” jobs
and to the observed changes in gender inequality in
labor market, we proceed in a similar fashion,

∆SDG8

∆ŝ
= W (st+τ ,Xt)−W (st,Xt) (24)

∆SDG5

∆ŝ
= F (st+τ ,Xt)− F (st,Xt) (25)
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