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Abstract

The Policy Research Working Paper Series disseminates the findings of work in progress to encourage the exchange of ideas about development 
issues. An objective of the series is to get the findings out quickly, even if the presentations are less than fully polished. The papers carry the 
names of the authors and should be cited accordingly. The findings, interpretations, and conclusions expressed in this paper are entirely those 
of the authors. They do not necessarily represent the views of the International Bank for Reconstruction and Development/World Bank and 
its affiliated organizations, or those of the Executive Directors of the World Bank or the governments they represent.

Policy Research Working Paper 4358

This paper shows how differences in aggregate human 
development outcomes over time and space can be 
additively decomposed into a pure economic-growth 
component, a component attributed to differences 
in the distribution of income, and components 
attributed to “non-income” factors and differences 
in the model linking outcomes to income or non-
income characteristics.  The income effect at the micro 

This paper—a product of the Poverty and the Human Development and Public Services Teams, Development Research 
Group—is part of a larger effort in the department to understand the role played by economic growth and redistribution 
in human development. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The 
authors may be contacted at mravallion@worldbank.org and dvandewalle@worldbank.org.   

level is modeled non-parametrically, so as to flexibly 
reflect distributional changes.  The paper illustrates the 
decomposition using data for Morocco and Vietnam, 
and the results offer some surprising insights into the 
observed aggregate gains in schooling attainments.  A 
user friendly STATA program is available to implement 
the method in other settings.
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1. Introduction 

 The challenge of reaching the Millennium Development Goals (MDGs) has renewed 

interest among donors, development agencies and developing country governments in the 

question of how much economic growth affects aggregate human development (HD) outcomes, 

and what role is played by other factors, such as changes in income inequality.2  Understanding 

the extent and nature of that linkage can help inform efforts to monitor and forecast progress in 

raising aggregate human development attainments.    

 A large literature has focused on cross-country empirical relationships between average 

incomes and aggregate HD indicators such as school enrollments, literacy, life expectancy and 

infant mortality.3  Unsurprisingly, attainments in basic health and education tend to be higher in 

higher income countries and (less obviously) economic growth tends to be accompanied by 

improvements in social indicators.  Cross-country comparisons have also been used to try to 

assess the extent of “social inefficiency” in human development at given mean macroeconomic 

and fiscal aggregates.4  The deviations of education and health indicators from their expected 

values at given mean incomes (and/or social spending) have been used to infer differences in the 

efficiency of human development efforts within countries. 

 There is considerable uncertainty about how this empirical relationship between 

aggregate indicators of human development and mean incomes should be interpreted when 

                                                           
2  The MDGs are a commitment by the United Nations to achieve a set of poverty and human 
development targets by 2015. For further details see http://www.un.org/millenniumgoals/ . 
3  A partial list of contributions to the large literature on the cross-country relationship between 
average incomes and average human development attainments includes Anand and Ravallion (1993), 
Aturupane et al., (1994), Bhalla and Glewwe (1986), Bidani and Ravallion (1997), Kakwani (1993), 
Moore et al., (1999), Pritchett and Summers (1996), Ranis et al., (2000), Sen (1981, 1988), UNDP (1996), 
World Bank (1993), WHO (1999, 2000).  
4  Examples include Evans et al (2000, Gupta and Verhoevan (2001), Jayasuriya and Wodon 
(2003), Moore et al (1999), UNDP (1996), World Bank (1993), WHO (1999, 2000), Wang et al (1999).   
Ravallion (2005) reviews the literature using cross-country comparisons to infer “social efficiency.” 
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discussing human development policy, including progress toward the MDGs.  Is it that higher 

average income allows a society to buy goods and services that promote health and schooling?  

Or does the empirical relationship found in cross-country comparisons stem from a correlation 

between average incomes and other country characteristics?5  Can the cross-country relationship 

be relied upon in drawing inferences about the macroeconomics of human development in any 

specific country, or the performance of that country relative to another?  The answers to these 

questions are left begging when the cross-country relationship between aggregate HD outcomes 

and mean income is used to predict the impacts of future growth (or the income growth needed 

to attain specific HD targets) or to assess country performance at a given mean income.   Indeed, 

given the uncertainties about what “mean income” is really capturing in cross-country 

regressions for HD outcomes, and the high level of aggregation in the conditional means based 

on cross-country regressions, it can hardly be little more than a leap of faith to believe that this 

approach can tell us something useful about how economic growth in any specific country 

setting will impact on human development.   

 There is also a large body of work exploring some of these issues using micro data.6  

Typically household or individual level data on health or education attainments are regressed on 

a range of individual and household variables, including income or wealth indicators.  This body 

of micro work has been a rich source of knowledge about the micro determinants of human 

development attainments.  However, the specifications used and the analytics have not allowed 

this literature to effectively explore the implications for the aggregate relationship between 

human development attainments in a country and economic growth, the distribution of income, 

                                                           
5  For example, Anand and Ravallion (1993) argue that what might really be driving the relationship 
is that richer countries tend to have lower income poverty and/or higher public spending on health and 
education, and it is these channels that hold the key lessons for policy. 
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and non-income factors.  What is needed is a set of tools for consistently aggregating the 

empirical micro relationships to throw light on the macroeconomics of human development.   

 This paper aims to help bridge this gap, by developing and implementing a micro-based 

decomposition method for investigating the proximate determinants of aggregate human 

development outcomes.  The aim is to measure the relative importance of growth in mean 

incomes versus changes in the distribution of income and “non-income” characteristics of the 

population, such as maternal schooling.  In essence we provide a growth-redistribution 

decomposition method for HD indicators analogous to the widely used Datt-Ravallion (1992) 

decomposition for poverty measures.  However, in the latter case there is a precise mathematical 

link between the measure of poverty and the mean and distribution.    That is not the case with 

HD indicators, which makes the decomposition a more difficult task.  In investigating income 

distributional impacts on human development we use non-parametric regression methods for the 

HD indicators. This allows a high degree of flexibility in representing the underlying non-

linearity in the micro relationship between human development attainments and household 

incomes, so as to estimate the decomposition.  The modeling and decomposition methods 

developed in this paper are available in a user-friendly STATA program.   

As empirical applications, we use our decomposition method to study the proximate 

determinants of changes over time in schooling attainments and the inter-group disparities in 

schooling found in two developing countries.  In the context of schooling, there are reasons to 

think that both mean income and its distribution will matter to aggregate outcomes given the 

likely nonlinearities involved (whereby marginal income effects on HD outcomes are likely to be 

lower the higher the level of income).  However, past research on micro data has also pointed to 

                                                                                                                                                                                           
6  For a survey see Strauss and Thomas (1995).  Recent examples of micro approaches to studying 
HD outcomes include Bhargava (1999), Filmer and Pritchett (1999), Glewwe and Jacoby (1998). 
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the importance of a wide range of “non-income” characteristics, including characteristics of the 

household (such as parental education, number of siblings, demographics, ethnicity, household 

inputs), provider characteristics (such as their quality, distance, relevance of the curriculum, 

gender of teachers, availability of latrines etc) and geographic characteristics (such as average 

consumptions and consumption inequality within the area of residence and the provision of 

schooling facilities).  Our proposed modeling method will allow for a potentially wide range of 

such non-income characteristics, all of which are potential correlates of incomes, which may 

well account in part at least for the “macroeconomic” income effect evident in aggregate data.  

While a primary aim of the paper is to provide a new methodological tool that will allow 

a deeper micro-based understanding of the macroeconomic determinants of HD outcomes, the 

results of the case studies will be of interest in their own right.  The specific case studies focus on 

school enrollments for boys and for girls in two rather different country settings, namely 

Morocco and Vietnam.  These countries were chosen both because of the differences in their 

growth and HD performances over the 1990s and because suitable survey data are available for 

our purposes. 

  
2. Empirical model 

Our aim is to decompose differences in average schooling attainments between groups, 

which could be different regions or countries, different population groups such as gender or 

ethnicities or different dates.  In setting up the decomposition we want to explicitly identify a 

component attributed to average consumption and one attributed to consumption inequality.  To 

isolate the latter we need a suitably flexible nonlinear representation of how schooling varies 

with consumption.  

 4



The probability ( ) of being in school for child i in group j with characteristics  and 

income , is given by the following model: 

ijS ijx

ijy

ijijjijjjij xyS νπφα +++= )(       (1) 

where ijν  is a zero-mean error term with variance .  All that we assume about the function 2
νσ φ  

is that it is smooth and single valued; in particular, its first derivatives are bounded by constants, 

yyc ΔΔ≥ /)(φ . The function need not be monotonic, or take any parametric form.  The vector 

 includes both family and geographic characteristics, and the latter include both the mean 

consumption of the area of residence and the inequality of consumption in that area.      

ijx

For large group sizes we can treat the consumption distribution as continuous, and let 

denote the distribution function of consumption in group j.  Let: )(yFj

∫≡
1

0

)()( ydFy kjjk φφ         (2) 

(So when j=k we get the mean of )( ijj yφ  across all i.)  The expected value of the school 

enrollment rate for group j is: 

  jjjjjj xS πφα ++=         (3) 

The enrollment gap is jS−1 .  The latter can be exactly decomposed as: 

  jjjjjjj xIS παμφ −−+−≡− )(11       (4) 

where jμ  is the mean consumption of group j and 

         (5) ∫−≡
1

0
)()()( ydFyI jjjjj φμφ

is the contribution of consumption inequality to the aggregate enrollment gap.  
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 To estimate the model in (1) we draw on the literature on partial linear models (as 

reviewed in Yatchew, 1998).7  All observations are ordered in terms of their consumption values.  

Differences are taken between the data for successive ranked observations, giving the regression: 

        (6) ijjijijjij xyS νπφ Δ+Δ+Δ=Δ )(

where  is the difference between the values for the i’th observation and that for i-1 when 

ranked in ascending order of y.  Under our assumption about the function 

ijxΔ

φ , the first term on the 

RHS vanishes as the sample size goes to infinity ( 0)]()(plim[ ,1 =− − jijijj yy φφ ).  So the following 

parametric regression can be estimated by least squares:  

          (7) ijjijij xS νπ Δ+Δ=Δ

To estimate the functions (.)jφ , we can then estimate the non-parametric regression: 

   ijijjjjijij yxxS νφπ +=−− )(ˆ)(       (8) 

Finally, we estimate the constant terms in the usual way by forcing the estimate of (1) through 

the mean points, so jjjjjj xS πφα ˆˆˆ −−=  where jjφ̂  is the sample predicted value of )( ijj yφ . 

 Higher-order differencing allows efficiency gains in this method (Yatchew, 1998). We 

re-write (8) as: 

       (9) ∑∑∑
=

−
=

−
=

− +=
m

k
kik

m

k
jkik

m

k
jkik dxdSd

00
,

0
, )( νπ

where  (which allows us to drop the non-parametric effect from equation 6) and the 

normalization condition (which assures that the transformed residuals have variance 

).  Hall et al., (1990) provide the optimal weights up to m=10. 

0=∑ kd

12 =∑ kd

2
νσ

 
                                                           
7  We have used the PLREG program for STATA by Lokshin (2006). 
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3. Decomposition 

Our purpose is to explain the difference in average schooling attainments between two 

groups, indexed j and k.  As is typically the case in decompositions, the values taken by the 

components are measured in terms of some reference group r.  In many applications, it will be 

natural to treat one of the groups j or k as the reference (or “base”).  That is what one would 

normally do in assessing changes over time between two survey dates, in which case the base 

date is typically chosen as the reference.  However, when there are more than two dates, or there 

is a third group that is of interest (for example, the reference group might be a sub-group of 

people at one date who have already attained the MDG), one can allow the reference group to be 

different to either comparator.  In general, the values taken by each component will depend on 

the choice of reference; how much that choice matters is an empirical question.  

The proposed decomposition for the difference in means between the two groups is: 

  jk
r
jk

r
jk

r
jkjk MNRGSS +++=−       (10) 

The four components of the decomposition are defined as follows: 

 (1) Growth ) : the contribution of the difference in mean consumption between group 

j and group k using group r as the reference; this is given by:  

( r
jkG

)()( jrkr
r
jkG μφμφ −≡        (11) 

For example, if the groups are two dates, t and t+1, and the reference is the base date (t) then: 

         (12) )()( 11, tttt
t
ttG μφμφ −= ++

Notice that  if and only if 0=r
jkG jk μμ =  and that (for 0(.) >′rφ ) a positive (negative) value of 

 implies growth (contraction) in mean consumption.  While these properties hold for any r
jkG
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reference group, choice of the latter will affect the quantitative magnitude of .  The growth 

component can be thought of as the “pure” effect of economic growth, holding distribution, non-

income factors and the model’s parameters constant. 

r
jkG

 (2) Redistribution ) : the contribution of changes in the distribution of consumption 

using group r as the reference.  Recall that the contribution of inequality to the level of mean 

schooling is measured by the difference between the expected value of the 

( r
jkR

φ  function and its 

value at the mean consumption.  The redistribution component is then the inter-group difference 

in the contribution of inequality, namely:  

)]()([ jrkrrjrk
r
jkR μφμφφφ −−−≡       (13) 

The properties of this component depend on the curvature of the φ  function and how the 

distribution of consumption changes.  Suppose that distribution k is obtained from j by a mean-

preserving redistributions in favor of the poor and that rφ  is strictly concave (convex); then by 

standard properties of concave functions,  must be positive (negative).  r
jkR

(3) Non-income factors : this is the contribution of differences in mean non-income 

characteristics:

)( r
jkN

8  

 )( jkr
r
jk xxN −≡ π         (14) 

This will be recognized as the “characteristics” component of the Blinder-Oaxaca decomposition  

(Blinder, 1973; Oaxaca, 1973), although strictly N as defined here is only that sub-component 

not attributed to incomes. Plainly, if jk xx =  then .   0=r
jkN

                                                           
8   The vector x can include geographic effects of (inter alia) local-level average income and 
inequality. 
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(4) Structure ) : this component arises from any structural differences in the model 

for outcomes between groups j, k and the reference r.

( r
jkM

9   More precisely, the structure component 

is given by: 

jrjkrkjkrjjjrkkk
r
jk xxM )()()( ππππααφφφφ −−−+−+−−−≡   (15) 

The structural term can be thought of as the aggregate contribution of all group-specific 

attributes that determine the model’s functional form (both parametric and non-parametric) for 

each group.  When one is comparing different dates, economy-wide institutional changes will 

yield a structural component in the change in aggregate HD outcomes. When comparing 

different groups at one date, the structural term will reflect differences in how the economy and 

society as a whole at that date influence the group-specific functional form.  For example, if 

there is factor-market discrimination against one group (an ethnic minority) then this will show 

up as model heterogeneity.   

Notice that separately identifying N from M requires that the covariates are identical 

between the models for j and k.  When the models are different (such as due to a comparability 

problem between the two surveys) one can only estimate N+M. 

The “growth” and “redistribution” components we identified above can be thought of as 

“internal” effects at household level, meaning that they are derived from the direct household-

level income effect.  In principle, we can also allow for “external” effects operating through 

geographic effects on HD outcomes.  For example, an internal effect would stem from the effect 

of a higher income on household-level purchases of inputs to schooling.  Independently of this, 

                                                           
9  This is a nonlinear generalization of the usual “structure” term in the Blinder-Oaxaca 
decomposition. 
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there may be an external effect such as when growth in the local region leads to better schools.  

In our decomposition, these external effects are here identified as “non-income” factors (N). 

 
4. Case studies for Morocco and Vietnam 

The 1990s in Morocco is an interesting period for implementing the decomposition and 

studying the proximate determinants of changes in enrollment outcomes.  Morocco has long been 

singled out for its poor social indicators given its per capita income levels (about 1200 USD per 

capita in 1998 and1700 USD per capita in 2005 in nominal terms).  Concerns have especially 

been expressed about Morocco’s severely unequal education outcomes as reflected in large 

urban/rural differentials and a substantial gender gap.  There were improvements during the 

1990s, reflecting increased social spending and targeted special programs aimed at improving 

standards of living and redressing regional disparities. These efforts focused on education, but 

also on health, electrification and drinking water. 

Statistics for the late 1990s indicate a rise in net primary enrollment rates from 58 percent 

in 1990 to 70 percent in 1998, and a rise in the gross enrollment rate from 63 to 85 percent over 

the same period.  Some of the progress occurred for girls in rural Morocco as evidenced by a 

concomitant change in their net primary enrollment rate from 28 to 47 percent.  And the most 

recent statistics indicate that Morocco achieved 92 percent net primary enrollment rates (89% for 

girls) for the school year 2002/03.   

 Improvements in primary enrollment and other social indicators coincided with a series 

of devastating droughts and poor economic conditions during the 1990s.  Slow economic growth, 

especially in rural areas, resulted in a rise in income poverty from 13.1 percent of the population 

in 1990/91 to 19 percent in 1998 (and 18 to 27 % in rural areas).  During the same period, 

consumption inequality remained stable at a fairly high level (a Gini of 0.39 is reported in World 
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Bank, 2001). Furthermore, despite recent amelioration in primary schooling and other social 

outcomes, Morocco’s social indicators (including enrollments in post-primary schooling) still lag 

significantly behind that of other countries in the region with similar levels of income.   

The generally poor past state of education outcomes and low school enrollments are 

variously explained by poverty, cultural attitudes towards women’s roles, poor access and quality 

of educational facilities and parents’ general pessimism about schooling’s net rewards.  A recent 

review of the education system shows that as recently as 1998, less than 45 percent of Douars 

(rural communes) had a primary school, for about 25% a facility existed only over 2 km away, 

while 6 percent provided no possibility of schooling at all. 80 percent of the rural primary school 

facilities did not have running water and 87 percent were without electricity (Commission 

Spéciale Education Formation 1999).  Of course, access is even worse for higher levels of 

schooling.   

The 1990s saw rapid urbanization in Morocco. In 1994, for example, the annual urban 

population growth rate was 3.6 percent compared to 0.7 percent in rural areas, where the fertility 

rate is nevertheless twice as high.  46 percent of the population remains rural. Urbanization is 

driven largely by rural migration. Many of these migrants are illiterate and enter low wage, low 

return informal sector activities.  A new phenomenon in the Moroccan economy was a surge in 

women’s labor force participation starting around 1993. This reflects migration of rural women 

who had previously worked on the family farm (and were thus not counted as participating in the 

labor market) caused by a series of severe droughts in 1992, 93 and 95 (World Bank 1997).  

A study of the incidence of public education spending based on the 1998/99 Morocco 

Living Standards Survey (MLSS) (discussed in section 5) finds that spending on the first 6 years 

of primary schooling is relatively pro-poor, in that, with the exception of the poorest decile, the 
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next lowest five deciles receive the largest subsidy amounts when expressed on a per capita 

basis. The bottom decile gets around the same as the seventh.  Given the less than universal 

enrollments and the lack of a private schooling option, these results would seem to be driven by 

the higher share of school aged children in the poorer groups.  

Vietnam presents a very different situation.  In stark contrast to Morocco, Vietnam 

experienced a dramatic reduction in income poverty in just 5 years during the 1990s from 58 

percent of the population in 1993 to 37 percent in 1998 (Government- Donor –NGO Working 

Group, 1999).  In rural areas, where 90 percent of the population lives, poverty fell from 66 to 48 

percent during the same period.  Rapid economic growth, accompanied by only a small increase 

in inequality  the Gini of consumption expenditures rose from 0.33 in 1993 to 0.35 in 1998  

underlies this trend.  It should be noted that the rise in inequality is from a very low base and is 

primarily attributed to an increase in inequality between urban and rural areas (Glewwe et al. 

2000).   

 Social indicators have also improved during this period.  In the education area, primary 

school enrollment rates, already high as a result of the communist regime’s emphasis on 

education, increased from 87% to 91% for girls and from 86% to 92% for boys.  More dramatic 

gains were found for lower secondary enrolment rates, which doubled to 61% for girls and to 

62% for boys.  Upper secondary enrollment rates have likewise increased substantially.  Yet, 

these high enrollment rates and the lack of a gender gap hide the fact that there are still regions  

primarily mountainous and more isolated areas  and groups of people  primarily ethnic 

minorities  that are particularly disadvantaged in term of access and quality.  Ethnic minority 

children account for half of the children not in school.  Enrollments also tend to rise with 

household consumption expenditures, and increasingly so at higher schooling levels.  Glewwe 
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and Jacoby (2004) have shown that there is a strong wealth effect in education.  Households 

complain of high costs, low quality and low relevance of the curriculum.  Existing policies such 

as fee exemptions for the poor and ethnic minority children have low coverage and have been 

found to account for only a small share of total household outlays on schooling (Behrman and 

Knowles 1999, Nguyen 1999 and van de Walle 2004).      

 
5. Data 

Both Morocco and Vietnam have living standards surveys that were implemented with 

World Bank assistance for two dates during the 1990s. These are nationally representative, 

household consumption expenditure surveys that also collect information on various other 

aspects of living standards including health, education, work and migration. We use the Morocco 

Living Standards Survey (MLSS) rounds of 1990/91 and 1998/99.  3323 households were 

interviewed in the first round and 5131 in the second.  In the case of Vietnam, the data come 

from the Vietnam Living Standards Surveys (VLSS) of 1992/93 and 1997/98, covering about 

4,800 and 6000 households respectively (World Bank 1995 and 2000).  In both countries, the 

surveys are comparable across the two years and sufficient information on school attendance, 

household and community level variables is available.  These are fairly comprehensive data sets, 

which will allow us to include a potentially wide range of controls. 

Our aim is to keep the analyses as similar as possible for the two countries and yet allow 

for some fundamental institutional and circumstantial differences between them.  In some cases, 

we are also limited by the differences in the datasets.  We created two individual level files of 

children aged 6 through 11, and 12 through 18 for Vietnam (respectively containing 3328 and 

3100 observations in 1993, and 3289 and 4042 observations for 1998).  Six is the official 

primary school starting age and indeed, some 66 % of children were in school at that age in 
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1993, and 83 % in 1998.  The first file is expected to cover primary school aged children pretty 

well.  The second group covers all of secondary school and possibly vocational training.  Given 

high enrollment rates and larger changes over time for this second group, we felt that it would be 

a good idea to look at this extended age group rather than limit it to lower or upper secondary 

school ages.  But, this decision is somewhat arbitrary.  The sample includes all children who live 

in the household (regardless of whether they are siblings or the children of the head), as well as 

children who do not reside in the household but whose parents do.   

For Morocco, the size and cut-off points of the groups are different given the different 

schooling profile.  The two sub-samples are for children aged 7 to 12 (containing 2576 

observations in 1991 and 3637 in 1998) and 13 to 15 (1239 observations in 1991 and 1860 in 

1998), the ages corresponding to the legal age ranges for attending primary and lower secondary 

school respectively.  In 1991, no child below age 7 attends school in the data and in 1998, only 

15 do. We drop them from the sample.  In the Morocco database, we include only children of the 

head of household who also reside in the household as the questionnaire did not collect sufficient 

information on non-residents.     

The schooling indicator we use as the dependent variable is enrollment defined as 

whether a child is currently in school or not. There are many other potential schooling indicators 

that could be used.  We did repeat all the calculations using years of schooling as a proportion of 

the maximum possible years, calculated as the number of years of schooling divided by age 

minus 6 for Morocco, and minus 5 for Vietnam. Results were qualitatively very similar and 

hence, are not reported.   

As noted in Section 2, the explanatory variables (which it will be recalled enter linearly) 

include individual, household and geographic (or community) characteristics.  Child 
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characteristics include specific age dummies, gender, and birth order which is calculated over all 

children aged 18 and under in each household.  For Vietnam we also include a dummy for 

whether the child is the head's child.  At the household level we include log consumption per 

capita, log household size, demographic composition (shares by age group), the gender of the 

head and dummies for urban and regional location.  For Vietnam we enter the father and 

mother’s age, age squared and total years of education; for Morocco, we have age and age-

squared only for the father, and education for both the father and mother is measured as dummy 

variables for various attainment levels rather than years. In addition, for Vietnam we include a 

dummy variable for whether the head is from an ethnic minority, a group that tends to be poorer 

and less likely to be schooled.  In Morocco we bring in controls for migration (whether the father 

has lived somewhere else for the last 12 months, whether he was born in the current residence 

and number of years father has been living in the current residence).  Geographic variables 

consist of the mean consumption and inequality (as measured by the mean log deviation of 

consumption per person) of the community of residence, as well as distance to school. 

Consumption is believed to be measured well in the living standards surveys.  It 

incorporates the value of own production and the imputed value of housing expenditures, and is 

expressed in real 1998 prices. The reference used is January of 1998 for Vietnam and 1998 for 

Morocco.  We will also test a measure of predicted expenditures which we calculate using the 

parameters of a regression of actual consumption on a wide array of household level 

characteristics that are likely to influence household consumption.       

Using these data we will calibrate the regression models described above and implement 

the decompositions.  We begin by studying the change in school attainments over time, both in 

the aggregate and by gender.  Next we present a cross-sectional comparison of the sources of the 
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differences in schooling between urban and rural areas. We then concentrate on other 

decompositions, specific to each country, namely ethnicity in Vietnam and parents’ literacy in 

Morocco. 

 
6. Results 

 Table 1 gives some descriptive statistics.  School enrollment rates have risen over time in 

both countries, but are appreciably higher in Vietnam. Real consumption per person rose 

appreciably over the period in Vietnam (a growth rate of 5.8% per annum), but fell in Morocco. 

Inequality remained stable in Morocco while it rose in Vietnam, though the change in the Gini 

index appears to be small.   

Figure 1 gives the non-parametric regressions on log consumption per person for each 

country at both dates.  We see that the expected concave relationship is generally evident.10  In 

Vietnam in particular, there is notably more non-linearity for the primary school level so we 

expect distribution to matter more for the lower grades there.  This is also true for Morocco, 

though less so.  (The detailed regression results can be found in a Statistical Addendum available 

from the authors.)   

We begin with the decomposition of changes over time in school enrollments for boys 

and girls, as can be found in Table 2.  We give results for both primary and secondary school age 

groups (these are based on age groups rather than the actual level of school attended) and using 

both the initial and final years as the base.  The choice of reference turns out to matter little in 

this case and we will focus the discussion on the results for the initial year. (Later we give an 

example where the choice of reference matters more.)   

                                                           
10  Note that concavity of φ  in y does not require that the non-parametric regression function is 
concave in ln y.  
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In Morocco, we see that in 1991, 61% of children (53% of girls and 71% of boys) aged 7-

12 were enrolled in school.  By 1998 this had risen to 76%.  Given that there was only modest 

change in mean income or their distribution, it is not too surprising that the bulk of the gain in 

enrolments in Morocco over this period is attributed to the structural and non-income factors.  

However, dominance of the structural component is striking.  Of the 15% point increase in the 

enrollment rate, non-income factors account for 4% while the changes over time in the model’s 

parameters — the structure component  — accounted for11%.  The “pure” effect of the 

(negative) growth in mean consumption was to reduce enrolments; in other words, a distribution-

neutral growth process with no other changes (in inequality, other “non-income” covariates, or in 

the model’s parameters) would have decreased the enrollment rate to 60% in 1998 (down from 

61% in 1991), as compared to the actual figure in 1998 of 76%.  Changes in distribution account 

for almost none of the increase in the enrollment rate.  

The quantitative importance of the structural component is evident in Table 2 in all the 

decompositions, for both countries.  The (large) increase of 37% points in the school enrollment 

rate for Morocco in the 13-15 age group is nearly entirely due to this component. It is worth 

noting that some children in this age group are likely to be enrolled in primary school despite 

being of secondary school age. In fact, given that children frequently enter school after age 6, 

many may remain in primary school past the theoretical age.  While the attribution of the 

structural component is unclear, its pronounced effect on schooling is at least consistent with the 

policy effort made by Morocco towards education during this period.  These efforts, which 

included the provision of new school infrastructure are likely to have played a major role (as 

discussed in Section 4).  

In Vietnam, economic growth naturally played a more important role, but even here too 
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the structural component turns out to be the dominant factor (Table 2). The importance of the 

structural component suggests behavioral changes that could be a sign of the success of the 

efforts to promote education made in both countries during this decade.  

Urban-rural comparisons naturally figure prominently in a developing country context.  

We provide two sets of such decompositions.  In Table 3 we decompose the change over time in 

the school enrollment rate separately for urban and rural areas of both countries.  At the primary-

school age, there was only a small increase in the enrollment rate in urban areas of either 

country, which reflects the high initial base.  Here again structure plays the main role.  It also 

played an important role in accounting for the (much larger) gains seen in the primary-school 

enrollment rate for rural areas, notably in Morocco where it dwarfs the strong negative effect of 

the growth component, which reflects the sharp decline in real consumption witnessed by rural 

areas.  While our cautionary note on attribution remains, the structural component is at least 

consistent with the policy emphasis put on increasing access to schooling in rural areas during 

the 1990s (for example through rural school construction, and also programs targeted towards 

rural girls). At the secondary level, economic growth accounted for a large share (about two-

thirds) of the increase in the enrollment rate in urban Vietnam, but was secondary to the 

structural component in rural areas. 

As is evident in Table 3, there are large urban-rural disparities in schooling in both 

countries, though more so in Morocco.  Figure 2 gives the non-parametric regressions on log 

consumption per person separately for the urban and rural areas in 1998.  Here non-linearities are 

also more pronounced for the lower grades in the rural areas of both Morocco and Vietnam, but 

only for the urban areas of Vietnam in the case of enrollments beyond the primary level.   

Table 4(a) decomposes the urban-rural differences found in 1998, using rural areas as the 
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reference.   The large disparity in primary school enrollment rates between urban and rural areas 

of Morocco — an urban enrollment rate of almost 91% as compared to 60% in rural areas — is 

largely attributed to the role of non-income factors.  The (non-negligible) differences in mean 

consumption between urban and rural areas are clearly not the reason for the difference in 

schooling outcomes in Morocco.  Indeed, the growth component turns out to be negative (though 

small); this is because the function φ  for rural areas (the reference) turns out to be negatively 

sloped in the relevant interval (between the urban and rural means), see figure 2.  By contrast, for 

urban areas, the function is positively sloped in the relevant interval.  So this illustrates the 

potential sensitivity to the choice of reference.   

To illustrate more precisely, Table 4(b)11 gives the results using urban areas as the 

reference.  Now we see that the higher mean consumption in urban areas contributes to the (now 

negative) difference in school enrollments between urban and rural areas of Morocco, but now 

the structural component is dominant.  In this case the apportionment of the total difference 

between the non-income and the structural factors is found to be highly sensitive to the choice of 

reference, although the aggregate of these two components (N+M) is affected rather little. This 

reversal might be due to the fact that the linear regression on non-income factors explains as little 

as 4% of the variance in school enrollment in 1998 for urban areas, while it explains 15% of the 

variance in rural areas (see Addendum, table A12). Hence, when urban areas are used as the 

reference, the decomposition hardly captures any of the changes due to non-income factors, 

while everything is captured by the structural component that plays a residual role here.  In 

Vietnam, at the secondary school level, the growth component is by far the most important 

component of the decomposition, and this remains true when we change the reference.  

                                                           
11  To render results directly comparable between the two panels of Table 4, results in panel (b) have 
been multiplied by -1. 
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In Table 5 we apply the decomposition method to the (sizeable) ethnic group disparities 

in schooling found in Vietnam, while in Table 6 we give the corresponding decompositions over 

time for each ethnic group.  In 1993, the primary-level school enrollment rate for minorities was 

23% points lower than for the majority (“Kinh”) group.12  The enrollment rates for both groups 

rose over time, and the gap narrowed appreciably to about 15% points (Table 5).  At the earlier 

date we find that over half of the gap in the primary-school rate is accountable to the difference 

in mean consumption between the Kinh and the (poorer) minorities; the proportion is higher for 

boys than for girls.  The difference in distribution tended to narrow the gap.  Non-income factors 

accounted for as high a share as the difference in mean consumption.  This pattern changed 

noticeably by 1998.  The non-income differences between the two ethnic groups continue to play 

an important role, but the difference in mean income is no longer an important factor in 

accounting for the difference in school enrollment rates at the primary level.  However, this has 

switched to the higher (“secondary”) age group.  For this group, the non-income factors work in 

the opposite direction — reducing the enrollment gap.  From Table 6 it can be noted that the 

share of the growth component in explaining changes over time for each group is larger at the 

primary level in the case of the minority group than for the majority, while the reverse is true for 

the secondary level. This suggests that the positive impact of growth benefited all groups, but 

that since the Kinh were already close to full primary enrollment, for them all of the 

improvement is concentrated on the secondary level.  

Finally, in Tables 7 and 8, we give the results for a decomposition of the disparities in 

                                                           
12  The majority ethnic group comprises the Kinh and the Han Chinese.  In 1993, our data includes 
2833 and 2711 majority group 11 to 16 and 12 to 18 year olds, respectively, while the numbers for 1998 
are 2729 and 3473.  The ethnic minorities represent all 52 other ethnic groups and account for 486 and 
380 observations in 1993, and 551 and 560 observations in 1998 for the primary and secondary aged 
groups respectively. 
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enrollments between children whose father is literate and those whose father is not in Morocco.  

In 1991, the enrollment rate of primary school aged children with illiterate fathers was 25 

percentage points below the enrollment rate for the other children. Table 7 shows that the role of 

the difference in average income between these two groups is quite important, notably for boys 

for whom it accounts for two-thirds of the difference at the primary school level in 1991.  

Interestingly, the weight of the growth component is vastly reduced in 1998 at the primary level, 

but not at the secondary level. This could well reflect the fact that the aforementioned policy 

efforts were mainly concentrated on bridging the enrollment gap at the primary level.  The large 

increase in the difference in school enrollments for children of secondary school age13 between 

the two years suggests that children of literate fathers were better able to reap the benefits of 

increases in secondary schooling opportunities.  Here, the weight of the difference in average 

income in accounting for this result is fairly important. The role of policy changes is reflected in 

Table 8 by the consistently dominant role played by structural factors in accounting for the 

change in enrollments over time for the two groups separately. Girls from literate parents seem to 

have particularly benefited from the structural changes over the 1990s. 

We also tested the sensitivity of the decompositions in the above results to using 

predicted consumption per person, using x as a vector of instrumental variables, using the 

nonlinearity for identification.14  The basic pattern of the results in Table 2 was affected little by 

this change.  Table 9 gives examples, comparing selected decompositions for Vietnam from the 

previous tables with those based on predicted consumptions. 

                                                           
13  The negative difference between the enrollment of secondary school age children having a literate 
father and those whose father is illiterate in 1991 is explained by the fact that the latter take more time to 
finish primary school (or enter school at an older age). This is still true in 1998 but it is massively 
compensated by the actual increase in secondary level enrollments of children with a literate father. 
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7. Conclusions 

Changes in aggregate human development outcomes can be additively decomposed into 

four components: (i) a pure “growth” effect associated with differences in mean income; (ii) a 

redistribution effect attributed to differences in the distribution of income; (iii) “non-income” 

factors and (iv) a structural component reflecting any differences in the model parameters — the 

“human development returns” to income or non-income characteristics.  The analytical 

complication over other decompositions (in the Blinder-Oaxaca tradition) is that to convincingly 

estimate the decomposition we have to use a flexible, non-parametric, representation of the 

economic gradient in human development outcomes across households.  Non-parametric 

regression methods allow us to implement the decomposition proposed here, and we have 

programmed it in STATA. 

In applying this decomposition tool to data for Morocco and Vietnam, we find that 

growth and distributional change have played only a modest role in the changes in school 

enrollments over time observed in both countries.  There are a couple of notable exceptions to 

this generalization; in particular, growth emerges as the most important factor in the changes in 

higher level school enrollments in urban Vietnam and also for ethnic minority primary school 

enrollments. However, taken as a whole, our results for these two countries do not suggest that 

aggregate economic growth or changes in the distribution of income have played an important 

role.  Nor did improvements in relevant non-income factors (such as parental education) account 

for much of the aggregate gains over time.  Rather, the bulk of the changes observed over time 

are accountable to changes in the structure of the model linking these variables to schooling 

                                                                                                                                                                                           
14  Since the model is inherently nonlinear the standard identification conditions for linear models do 
not strictly apply, although many researchers would probably prefer not to have to rely on the nonlinearity 
for identification. 

 22



attainments.  As a generalization, structure is the dominant factor in the gains observed in school 

enrollment rates over time in both countries.   This is generally the case nationally as well as 

within urban and rural areas, for each of the ethnic groups in Vietnam and the literate, illiterate 

groups in Morocco.  Our decomposition cannot tell us what drives these structural changes, since 

they are economy-wide factors, but it is at least suggestive that there were substantial public 

policy efforts at increasing enrollments and that they were successful; increases in the overall 

economic returns to schooling may also have played a role, possibly helped by more widely-

shared knowledge about those returns. 

Possibly it is not too surprising that the distributional effect is so small in our case 

studies, since there wasn’t much change in distribution in either country.  Also, given the lack of 

growth in Morocco, it is not surprising that growth had so little impact. What is far more telling 

is the Vietnam case where there was considerable economic growth over the study period, and 

yet structure was still the dominant factor in the gains over time.   

The results look very different when we use our decomposition tool to study the cross-

sectional disparities in schooling between socio-economic or geographical groups.  Then we find 

many cases in which structure becomes secondary to both differences in mean incomes and non-

income factors and (though less often) to inter-group differences in the distribution of incomes.  

Differences in higher level enrollments between Vietnam’s urban and rural areas are due largely 

to differences in mean consumption in 1998.  In Morocco, on the other hand, non-income factors 

are dominant in explaining the urban-rural educational differences at both the primary and 

secondary levels.   The disparity in mean consumption between Vietnam’s ethnic minority and 

majority groups is a major factor in educational inequality, though the role of this economic 

inequality has shifted over time from primary to secondary schooling.  Non-income factors also 
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play a big role here, increasing the gap for primary school enrollments at both dates, but reducing 

ethnic group differences in secondary enrollments in 1998.   Finally, income differences also 

explain a large part of the enrollment gap between children with and without literate fathers in 

Morocco, although here too, non-income factors explain the largest part.     
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Figure 1: Non-parametric regression functions in partial linear models for school 
enrollments in Morocco (1991 to 1998) and Vietnam (1993 to 1998) over time 
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Figure 2: Non-parametric regression functions in partial linear models for school 
enrollments in urban and rural areas for 1998 
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Table 1: Summary statistics for children and households with children 
 
  Morocco Vietnam 
  obs Mean St.dev. obs Mean St.dev. 

Date 2 3637 0.73 0.44 3289 0.93 0.25 Enrollment rate (“primary” age group) 
Date 1 2576 0.61 0.49 3328 0.87 0.34 
Date 2 1860 0.52 0.50 4042 0.65 0.48 Enrollment rate (“secondary” age 

group) Date 1 1239 0.16 0.37 3100 0.43 0.50 
Date 2 30457 8070.65   7627.93 39035 3027.52 2510.35 Real household consumption per 

person, whole sample Date 1  16741    8708.18 9780.29 26526 1960.07 1388.50 
Date 2 16715    10537.4   9118.98 9827 4993.45 3675.77 Real household consumption per person 

(urban areas),whole sample Date 1 7181      12237.8 13020.7 5180 3041.86 2149.76 
Date 2  13742     5070.28   3378.16 29208 2366.08 1462.43 Real h’hold consumption per person 

(rural areas), whole sample Date 1 9524      5959.78 4232.15 21346 1697.56 959.99 
Date 2 5497 6324.90 4696.63 7331 2319.59 1682.77 Real h’hold consumption per person, 

school age children sample Date 1 3815 6905.48 5096.53 6428 1736.18 1079.07 
Date 2 2766 8292.99 5511.94 974 3918.05 2467.48 Real h’hold consumption per person 

(urban areas), school age children 
sample 

Date 1 1563 9306.09 6077.86 925 2740.3 1574.73 

Date 2 2731 4331.58 2395.29 6339 2093.69 1395.74 Real h’hold consumption per person 
(rural areas), school age children 
sample 

Date 1 2252 5239.34 3405.59 5485 1577.87 875.51 

Date 2 30463 0.40  39035 0.36  Gini index of real h’hold consumption 
per person, whole sample Date 1 16741 0.41  26526 0.31  

Date 2 16721 0,382  9827 0.35  Gini index of real h’hold consumption 
per person (urban areas), whole sample Date 1 7181 0,413  5180 0.33  

Date 2 13742 0,316  29208 0.29  Gini index of real h’hold consumption 
per person (rural) areas), whole sample Date 1 9524 0,316  21346 0.27  

Date 2 5497 0.36  7331 0.31  Gini index of real h’hold consumption 
per person, school age children sample. Date 1 3815 0.36  6428 0.29  

Date 2 2766 0.33  974 0.32  Gini index of real h’hold consumption 
per person (urban areas), school age 
children sample 

Date 1 1563 0.34  925 0.30  

Date 2 2731 0.29  6339 0.28  Gini index of real h’hold consumption 
per person (rural areas), school age 
children sample 

Date 1 2252 0.30  5485 0.25  

Date 2 5497 0.74  7331 0.73  CV of real household consumption per 
person Date 1 3815 0.74  6428 0.62  
Father’s age Date 2 5497 42.25 16.91 7331 39.44 7.55 
 Date 1 3815 42.63 18.09 6428 39.01 7.70 
Mother’s age Date 2 5497 39.89 8.16 7331 36.69 6.38 
 Date 1 3815 39.78 8.68 6428 36.33 6.40 
Father’s education* Date 2 5497 0.69 0.46 7331 7.23 3.47 
 Date 1 3815 0.74 0.44 6428 6.20 3.72 
Mother’s education* Date 2 5497 0.84 0.37 7331 6.23 3.63 
 Date 1 3815 0.88 0.33 6428 5.81 3.78 
Log household size Date 2 5497 1.97 0.32 7331 1.75 0.28 
 Date 1 3815 2.00 0.33 6428 1.81 0.29 
Note:  “Primary”=children 7-12 in Morocco and 6-11 in Vietnam; **: “Secondary”=children 13-15 in Morocco and 
12-18 in Vietnam.  First date is 1991 in Morocco and 1993 in Vietnam; second date is 1998 in both cases. Parent’s 
education is measured by the share of mothers and fathers without any education in Morocco and by years of 
education in Vietnam. Consumption is expressed in thousands of real 1998 Vietnamese dongs for Vietnam and in 
real 1998 Dirhams for Morocco.  
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	As empirical applications, we use our decomposition method to study the proximate determinants of changes over time in schooling attainments and the inter-group disparities in schooling found in two developing countries.  In the context of schooling, there are reasons to think that both mean income and its distribution will matter to aggregate outcomes given the likely nonlinearities involved (whereby marginal income effects on HD outcomes are likely to be lower the higher the level of income).  However, past research on micro data has also pointed to the importance of a wide range of “non-income” characteristics, including characteristics of the household (such as parental education, number of siblings, demographics, ethnicity, household inputs), provider characteristics (such as their quality, distance, relevance of the curriculum, gender of teachers, availability of latrines etc) and geographic characteristics (such as average consumptions and consumption inequality within the area of residence and the provision of schooling facilities).  Our proposed modeling method will allow for a potentially wide range of such non-income characteristics, all of which are potential correlates of incomes, which may well account in part at least for the “macroeconomic” income effect evident in aggregate data.  
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