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Abstract:
This paper sets out to evaluate the impact of hucagital endowments on measured inequality

using the 2007 Cameroon household consumption wuhvegarticular, the paper (1) estimates
determinants of household economic well-being ugiegontrol function econometric approach
in which human capital endowments are considerecradogenous effort-related regressors,
while controlling for exogenous circumstance-retateariables; (2) simulates alternative
counterfactual distributions of household economigll-being: one in which human capital
endowments are equalized; and the other in whialattans are entirely attributable to the
unobservable terms, and (3) compares inequalitthenfactual distribution of household well-
being with inequality in each of the simulated riligttions. The results show that human capital
endowments (education and health) correlate paditivand significantly with household
economic well-being. Direct and indirect exogenayportunity-inducing circumstances are
inequality-augmenting, whereas human capital endemtmare inequality-reducing. Education
and health interventions would, therefore, be prdna in driving well-being and mitigating
inequality. Thus, leveling the playing ground fodividuals to have equitable exposure to
health, education, professional training and labouoarket participation irrespective of gender
or region of origin is required for a low-income wury like Cameroon to enhaneguity and
sustainable household economic growth.
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1. Introduction

Mass mobilization of citizens calling for more sacnd economic justice, political participation
and openness led to the ousting of leaders in afmut African countries in 2011. Such
aspirations for greater social cohesion, with ¢uances for everybody in society is ingrained in
the concepts of equity, fairness and social justicewhich constituted the theoretical
underpinnings of the 2011 UNDP Human DevelopmemndRe(UNDP, 2011). Early ideas of
equity postulated that individuals should be rewdrdccording to their contribution to society
(Homans, 1961; Blau, 1964; Adams, 1965). Used ¢htergeably with fairness, equity has come



to refer primarily to distributive justice, whichrals a distinction between just and unjust
inequalities between people.

The incessant embezzlement and corruption in l@esre countries, and the intergenerational
transmission of wealth has generated a growingaronion both the policy and academic circles
to compare inequality of outcomes with inequality opportunities emanating from
circumstances that are largely derived through ritdnece and other environmental
characteristics. As portrayed by Dias (2008), #éxtension is the consequence of developments
in political philosophy, introduced by Rawls (197pppularized by Sen (1980), formalized by
Dworkin (1981), and subsequently modified by Armeg@989) and Cohen (1989). Dworkin
(1981) argues that justice requires equality ofosndents (resources), and that preferences are
irrelevant, in the sense that they are within tidividual responsibility. Meanwhile for Cohen
(1989) and Arneson (1989), the relevant cut is Imetiveen resources on the one hand and
preferences on the other, but rather between faotside and within the individual control.
More recently, equality of opportunity has promptederies of theoretical modeling (Roemer
1998; 2002) and empirical applications (Bourguigebal., 2007; Lefranc et al., 2008).

Inequality of outcomes can be considered a comgasidicator comprising inequality of
exogenous circumstances, to which an individual matybe held responsible and inequality of
endogenous effort, to which an individual can Ilardee held responsible. Moreover, popular
sentiments might probably support the equalizabbroutcomes insofar as they are different
because of the influence of heterogeneous circunoassa but not insofar as they are due to
differences in the effort exerted by individualdthdugh it may be hard to separate the exact
influence of circumstance or effort variables oaqgnality of outcomes, to address the impact of
equalizing some opportunities on inequality of owutes, proximate classifications into
circumstance-base and effort-base variations haea lattempted in the literature (Dias, 2008;
Lefranc, et al. 2008).

Most empirical implementations of the Roemer (1998)del of measuring inequality of
opportunity have embarked on schemes that attemgaualize circumstance-related variables to
generate distributions in which the influence atemstance-inducing opportunities have been
eliminated. Inequality measurements from such selseare then compared with inequality of
outcomes to figure out inequality of opportunitiBourguignon et al., 2007; Nunez and
Tartakowsky, 2007). In such studies, the qualitg@dnometric analysis is important to correctly
assign causality between the effort-based variadnheisthe outcome variable. Most studies that
use econometric analysis so far to distinguish betwjust and unjust inequalities have,
however, failed to correctly address inherent moild such as potential endogeneity and
unobserved heterogeneity of inputs into the wellhdpgenerating processde Bourguignon et
al., 2007; Nunez and Tartakowsky, 2007), thus gtenates are typically biased. In the present
endeavour, we address these lacunas by tacklingpdbential problems of endogeneity and
unobserved heterogeneity of human capital endowsneat the control function econometric
approach (Wooldridge, 2002; Mwabu, 2009 and Bag&Q2.

We consider human capital endowments as the fundameleterminants of household
economic well-being because they complement witsulrstitute for exogenous circumstances
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that enhance or constrain household livelihood dppdies. Inadequate human capital
endowments like education and health may explardlots of poverty in a low-income country
like Cameroon. It is apparent that an initial mestidbution of education and health inputs, as
well as associated endowments should make it macteh for the poor to participate in, and
gain from, the process of economic growth. This rhather compromise other interventions
geared at promoting inclusive growth and reducingvepty. Resolving human capital
deficiencies is, therefore, expected to be instntalen augmenting the standards of living of
the population. Investment in education, health ated infrastructures leads to an increase in
the labour market participation opportunities okt economic agents and thus an essential
catalyst for the national fight against poverty anelquality. Education increases the skills and
productivity of poor households, enhances their leygbility and earnings, as well as their
welfare. By the same token, access to health ssrvoontributes directly and indirectly to
household utility and productivity by reducing inlélp to work, disability and sick days, thereby
enhancing household labour market participationvaeiare.

In this context, three key questions arise: whahésrole of human capital endowments in the
determination of household economic well-being? Wisa the impact of human capital

endowments on measured inequality? What is the gtnpfaboth human capital and exogenous
circumstance-based endowments on measured inggualitCameroon? To address these
research issues, this paper intends: (1) to estiaraincome generating function in which human
capital endowments are considered as endogenoudp (Bvaluate the impact on measured
inequality of human capital endowments; (3) to ssdbe impact on measure inequality of all
observed endowments in the income generating fumcénd (4) to discuss policy implications
on the basis of the findings.

In the second case, the human capital endowmeatthaught to be largely effort-related, so
fixing them in the counterfactual distribution @tamount to removing the legitimate sources of
variation and allowing only the illegitimate (cinrtstance-based) sources of variation. In the
third case, all observed variables are assumedet@dportunity generating and the effort
contents (indirect circumstances) are relegatetth¢ounobservable terms. These counterfactual
experiments are based on a structural model esttmading the control function econometric
approach and the 2007 Cameroon household consumgtiovey. Comparing inequality
generated from the counterfactual distributionshwite inequality of outcomes would give rise
to the inequality impacts under study. The resthef paper is organized as follows: Section 2
deals with definitional issues and literature rexiS&ection 3 dwells on the methodology. Section
4 presents the data and deals with model ideniificaSection 5 presents the empirical results,
and conclusion and policy implications are sketdne8ection 6.

2. Definitional issues and literaturereview

In Roemer’s (1998) theory of equality of opportyniive principal concepts are used: objective,
circumstances, effort, instrument and type. Dihgectiveis the outcome of interest — in this
paper, household well-beinGircumstancesre attributes of the environment that are beybed t
control of the individual that we loosely term erogus factorskffort is that set of choice or

decision variables that are endogenous with otlwerséhold decisions, which together with
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circumstances determines the desired level of alg.Instruments the intervention proposed
to compensate individuals with disadvantageousigistances, in order to improve their chances
of realizing an acceptably high level of well-beifdne purpose of equal-opportunity policy is to
level the playing field among households so that-tbeing should be a function only of their
effort and not of their circumstances. An instrutnén typically used to compensate an
individual's achievement of well-being, which isnséive only to his/her effort. Finally, tsgpeis

the set of individuals all of whom face the samewnstances. In this paper, we implicitly
consider each household as a type. The ethics delgmality of opportunity is that inequality of
outcomes due to the differential application obéfshould be considered morally all right, but
if it is due to differential circumstances, thenist not morally all right, thus should be
compensable by society. The equal-opportunity vigwerefore, holds a person responsible for
his effort, but not for his circumstances.

The novelty of the equal-opportunity approach rsréfore, the art of partitioning income
differentials into two categories, the first duedifferential circumstances beyond the control of
individuals, and the second due to individual #orain voluntary effort. Inequality studies over
the past decades have been easy to grasp as timgnt@ted mainly on inequality of outcomes.
Nevertheless, as indicated by Lefranc et al. (2008)se measures may be criticized for not
measuring the kind of inequalities that are reléWeom a social, economic or moral perspective
because it does not reflect the inequalities thatcansidered in the current intellectual and
social debatesPopularized by Sen (1980), extended by Dworkin {3%nd reformulated by
Arneson (1989) and Cohen (1989), these views lpargonal responsibility to the forefront of
the debate on equality. The argument is that ecanamd social policies should only try to
promote equality of opportunity in order to compaiesnequality stemming from factors beyond
the scope of individual responsibility. This waypdividuals are allowed to bear the
consequences of factors for which they can be tesplonsible. These views have be modeled in
the recent economic literature by John Roemer (Roe@993; Roemer, 1998; Roemer et al.,
2003)) and empirical tested by a number of reseasc(Bourguignon et al., 2007; Nunez and
Tartakowsky, 2007; Lefranc et al., 2008).

Since the early works of John Roemer, the concejpieguality has been extended to investigate
the effects of opportunities caused by differentie@conomic factors beyond individual
control. In this regard, considering the even-haness or fairness of taxation, Roemer et al.
(2003) query the extent to which tax- and transégimes in ten advanced countries equalize
opportunities among their citizens for income astdigin. Using economic analysis inspired
from contemporary political philosophy, they evaadathe performance of fiscal systems with
respect to one arguably important ethical measueguity. Results from this study indicate
among other things, that a country will have eqealtopportunity if the chances of earning high
(or low) income are equal for citizens from all bgounds.

Education has been considered an important aspagtderstanding how opportunities can be
equalized. Despite efforts by many countries toucededucational barriers to members of
disadvantaged groups, those barriers remain efdgtquite high (Shavit and Blossfeld, 1993).

Indeed, researchers in sociological stratificatimve suggested that a low degree of income
inequality fosters equalization of educational awtupational opportunities, rather than the
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other way around.Bourguinon et al. (2007) decompose earnings inéyguato a component
due to unequal opportunities and a residual terimguBrazilian data. Distinguishing between
circumstance-based and effort-based variables,abgyciate inequality of opportunities with the
inequality attributable to circumstances whichd&yond the control of the individual — father’s
and mother’'s education; father's occupation; raeme region of birth. They interpret their
decomposition as establishing a lower bound onctidribution of opportunities to earnings
inequality. They also decompose the effect of opputies into a direct effect on earnings and
an indirect component which works through the efb@sed variables.

Concerning studies on race and parental educatidrhaw they relate to opportunities in the
United States, Betts and Roemer (1999) find theg ra a more important partitioning variable
than parental education. Page and Roemer (200&ktigate the extent to which the United
States fiscal system can be seen as an opporteatglizing device and find that the US tax
system does contribute to an equalization of opjpiies across socio-economic groups, but
much less so across racial groups. On intergepeedtimobility and how this relates to
education, some authors estimate that part of dicigoinequality that is explained by the
characteristics of parents and assign it to inetyualf opportunities, while attributing the
remainder to heterogeneous individual efforts (Bedr et al., 2000; Lam, 1999).

Literature on human capital (Mincer, 1958; Beck&64; Schultz, 1992) indicates that education
and health affect the productivity of an individ@add therefore his earnings and consequently
household economic welfare. For instance, educadimh health for which the individual is
largely responsible are some examples of persdmalacteristics associated with household
economic well-being. For instance, human capitpliis have been recognized as critical factors
in achieving sustained growth in productivity inms® African countries (Schultz, 2003).
Education may enhance technical efficiency diredily improving the quality of labour,
augmenting the ability of individuals (farmers)adjust to idiosyncratic shocks through its effect
on input utilization (Moock, 1981). Achia et al.0O@0) using Demographic and Health Surveys
(DHS) to study the determinants of poverty in Keny&ad that health is an important
determinant of household economic welfare. Epo Bage (2011) also find that education and
health constitute key components of household eoanovelfare in Cameroon because they
directly and indirectly affect household utilityéiproduction functions.

Most empirical works measuring inequality of oppoity have basically used the OLS

estimates to simulate benchmark distributions #hi#mpt to equalize circumstance-related
variables to generate distributions in which thi&uence of circumstance inducing opportunities
has been eliminated. Such simulated inequalitiesheen compared with inequality of outcomes
to capture the effect of inequality of opporturstié€Bourguignon et al., 2007; Nunez and

Tartakowsky, 2007). By so doing, researchers taiadequately address inherent econometric
problems such as endogeneity, sample selectivity tamobserved heterogeneity. Endogeneity
arises from the expectation that human capital enaents (education and health) are jointly

! For a thorough discussion, see Erikson and Gotgéhd 992; and Jonsson et al., 1996.



determined with household welfare. The unobservesterbgeneity of human capital

endowments among households originates from hoigsspecific unobserved differences in

education and health resulting from genetic endomismef earlier generations. Thus, most
studies that use econometric analysis to distifgbetween just and unjust inequalities have
typically generated biased estimates (see, Boungnicget al., 2007; Nunez and Tartakowsky,
2007). As value addition, we deal with some of ¢hémcunas by attempting to tackle the
potential problems of endogeneity and unobserveerbgeneity of human capital endowments
via the control function econometric approach (VWodge, 2002; Mwabu, 2009 and Baye,
2010).

A number of authors have studied inequality of oates or its decomposition using different

indicators, dimensions and Cameroon household gudeta (Baye and Fambon, 2002;

Chameni, 2006; Baye, 2010; Araar, 2006; Araar, 2008hers have studied determinants of
inequality of outcomes using Cameroon data andessgpn-based methods (Epo et al., 2011).
No study using Cameroon data has so far exploredcthmponent parts of inequality of

outcomes: notably inequality due to exogenous noigtance-related variables versus inequality
due to endogenous effort-related variables. Thiepalso attempts to fill this gap.

3. Methodology

3.1. Household economic well-being function

Following the Grossman (1972) model, we assume ttathousehold economic well-being

function is generated by two sets of inputs: a sedf exogenous variables for which the

household cannot influence directly and a vectoreaflogenous variables for which an

individual household can influence, at least plytigFollowing Roemer (1998; 2002), these

inputs into the well-being generating function daasely be labeled circumstance-related and
effort-related variables, respectively. Indeedpeffelated factors are choice/decision variables
by definition. At the household level, economic faet is affected by the education and health
status of the household head as well as a vectmth@dr household characteristics. At the
community and regional levels, household well-beimgossibly affected by community and

regional characteristics, which can be consideredoaal market characteristics. Household
economic well-being is also affected by househaid &cal market characteristics that we
cannot observe or measure. Control variables tbexyefgenerally include household

characteristics, local market characteristics andbservable characteristics. In this set up,
human capital (education and health) endowmentsarsidered as endogenous or effort-related
covariates of household economic well-being, thosswered separately in the household
welfare generating function, which takes the strradtform:

m 2
LnY=a,+> aC + > /E +& (1)
k=1 i=1

where, LnY and E, are log of household welfare lanchan capital endowments (education and
health) held by a household. These human capi@dbvements are thought of as endogenous
effort-related variables. This is an imperfect siisation because human capital is also
influence by circumstances derived or inheritednfrparents or derived from region of birth.
Yet, it is easy to accept that the individual effoontent in human capital is likely to dominate
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the traces of embodied inherited circumstancess @ vector of m exogenous covariates such as
other individual, household, community and regiodaéracteristics. These exogenous factors
are loosely classified as opportunity-creating winstance variablesa, is a vector of m
parameters of the exogenous explanatory variahbgscorrelate with the well-being generating
function to be estimatedy; (j=1,2) are the parameters of the potential endogs explanatory
variables in the economic well-being function; aad the error term that captures both random
effects and unobservable variables.

The estimation of the parameteyswould show the effect of human capital endowmaents
household economic welfare. It is therefore a negment for these parameters to be properly
estimated. Since household economic well-beinghamdan capital endowments are likely to be
jointly determined, we try to purge parameter eatas of potential endogeneity. A conventional
method to reduce the problem of endogeneity issthe instrumental variables (IV) method.
To do this, the reduced form of the jth human eéghdowment function can take the form:

E; =D, +Zm:bkckj + ibkckj + & (2

k=m+1
where, G now is an augmented vector of exogenous variabtesprising of m covariates that
belong to the economic welfare function (outcomeuatign), and a vector of nf'—m)
instrumental variables that affect household capit@owments, E, but have no direct influence
on log of household economic welfare, LnY; i a vector ofm" parameters of exogenous
explanatory variables in the reduced form humantalapndowments equation to be estimated
ande; is the error term that captures both the randoeceffand other relevant but unobservable
characteristics such as traces of embodied inkdedieumstances that affect human capital
endowments.

Equation 1 is the structural equation of intertésdf is, the household economic welfare function
whose parameters are to be estimated. Equation tBeidinear projection of the potential
endogenous variables;, Bn m' exogenous variables, that is, a reduced form mafdebusehold
capital endowments. As will be discussed later, ifstrumental variables estimation one
requires exogenous variables that are correlatddthe endogenous variables, uncorrelated with
the error term of the structural equation, and dbaffect the outcome of interest conditional on
the included regressors, except through the endagevariables.

In addition, heterogeneity of responses due to lmmar interaction of human capital
endowments with unobservable variables could Hiasesstimated structural coefficients. The
heterogeneity in household preferences or othebsarwed determinants of behaviour could
affect human capital endowments, whose effect arséloold economic well-being is captured
by the interaction of education and health withirthespective residuals derived from the
reduced form estimates of education and healthsd deraction terms could equally be thought
of as interaction between the effort-related vdesband the unobserved variables such as
inherited circumstances that complement human aapitdowments. We appeal to the control
function approach to address these two potentsales $¢ee Garen, 1984; Wooldridge, 1997;
Mwabu, 2009; Baye, 2010). Thus, to account forgbtential endogeneity and heterogeneity of
responses of unobservables that may be complergentitin human capital endowments,
Equation 1 can be augmented to Equation 3, whitiheigontrol function model.



m 2 2 2
LnY=a,+> a,C + D nE +> a;é, +> A (&, *E)+u (3)
k=1 j=1 j=1 j=1

Where,ézj ()=1,2) are residuals of the endogenous inputsreerfrom the reduced form model

(Equation 2). The residua&‘,j, serve as the control for unobservable variaties torrelate

with Ej, thusallowing these endogenous inputs to be treatefithsy were exogenous covariates
during estimation(€,; * E;) is the interaction of the residuals with the atusues of each of

the potential endogenous explanatory varialles; a composite error term comprisiggy and
the unpredicted part of,, anda, n7and A are vectors of parameters to be estimated.

The determinants of household economic well-beirgyide input into the simulation of the
required counterfactual distributions.

3.2. Counterfactual experimentsand inequality measures

3.2.1. Simulated distributions

Following Roemer (1998) and Bourguignon et al. (A0@ve associate exogenous-opportunity
with the impact on well-being of exogenous circuemse-related variables: determinants of
well-being over which individual households areuglbt to have little or no control. We also
follow Roemer (1998) and Bourguignon et al. (200vclassifying the other determinants of
well-being that can be influenced by householdstigslens as endogenous effort-related
variables. Our interest here is to assess the impacinequality which would obtain if
endogenous effort-related variables had no effectobserved inequality of well-being or,
equivalently, if there were no differences in effaxerted by the citizenry. Equality of
endogenous decision variables, in the sense of BoOgA98), would obtain if the distribution of
well-being were independent of effort. In this @it inequality of opportunity applies to
individual households, who, having expended theeseffort, achieve different outcomes due to
differences in circumstances.

To obtain counterfactual benchmarks, we first wiiite estimated counterpart-form of Equation
3 as Equation 4.

~ R m R 2 R 2 A 2 . R
LnY =@, +> 4,C, +> A,E +> 4,8, +> A, (&, *E,)) (4)
k=1 j=1 j=1 =1
From Equation 4, the factual or observed houselotlthomic well-being distribution in log

form can be presented aknY = LnY +{ and taking the antilog, we hawe= Exr(Ln\?H]),
which is presented in full as in Equation 5.

m 2 2 2
Y =Exdd, + > & C, + > AE +D a,é, + > A&, *E)+] (5)
k=1 j=1 j=1 j=1
where Uis the predicted error term from the estimatiorEqgfiation 3. Equation 5 is the factual
household economic well-being distribution, whishthe distribution without policy. From the



factual distribution, we can then derive countearfatdistributions in order to study inequality
impacts. Two counterfactual benchmarks are deriwvechat follows.

Counterfactual human capital equalizing benchmark

If household heads are allocated the mean valtizeoéndogenous human capital endowments (
E;). while allowing exogenous circumstance-relatediabdes as observed, we have the

distribution of well-beingY: defined as:
m 2 o 2 A 2 . R o R

Yo =Exdd, +>.a,C + D A4,E +D 4,6, +D A(&;*E)+(] (6)
k=1 j=1 j=1 i=1

Equation 6 is a counterfactual distribution in whituman capital endowments are equalized. In
this set up, measured inequality is attributable ofusserved and unobserved exogenous
circumstance-related variables.

Counterfactual circumstance and human capital eiguad benchmark

Very few, if any, will deny that the foundation eflucation and health endowments at adulthood
is partly attributable to parental and environmemauts early in life. In this case, the only
source of variation in the simulated well-beingtdlgition would arise from unobservable terms.
In this context, direct and indirect effort is mgdted to the unobservable terms, which as
indicated by Nunez and Tartakowsky (2007) may lssoning unobserved circumstances, sheer
luck, effort at work, deviations from permanentante and potential errors in measuring well-
being. However, through the use of the control fiamceconometric approach, we purged our
parameter estimates of potential endogeneity ammbserved heterogeneity thereby reducing
most of the systematic tendencies in the error .td@ime second simulated well-being distribution

equalizes both opportunity-induced circumstances amman capital endowmenty(z) as
shown in Equation 7:

Yor = EXdao+ D 4G+ AE + 24,6, + 3 A(&,;* E) +0] (7)
~ : :

If each of the counterfactual distributions is dexdoby Y; , that is, the distribution with policy,

the without policy distribution by and an inequality index represented pye can defined the
impact of policy on outcome inequality denoted®y:

_ 1) = 1(Y,) _ Al
! 1(Y) 1(Y)

(8)

An inequality index “with policy” (I(Y;)) here is attributable: (1) to inequality of opparities
engendered by exogenous circumstance-related amioservable variables because inequality
due to endogenous effort-related human capital wnumnts has been eliminated by-{ or to

inequality of unobservable terms (considered ae ®&ffort or indirect circumstances) when
inequality due to both the circumstance and hunagital endowments have been eliminated by

(Y5.£)- The notation®, indicates that the human capital endowment shargh explained
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share) of inequality is conditional on the chosamquality index. By the same token, the
opportunity share (or the unexplained share) afiradity is given by the complement 6f, .

3.2.2. Inequality measures

Several measures have been proposed in the literéu characterising inequality in the
distribution of living standards (Kakwani, 1980;e@we, 1986; Fields, 1980; Theil, 1979; Sen,
1973; Shorrocks, 1984; Litchfield, 1999). Accordittgthese authors, any appropriate measure
of inequality that can conveniently facilitate wagk analysis must lend itself to five axiomatic
conditions: (1) the mean independence conditior), t(® population-size independence
condition, (3) the Pigou-Dalton transfer sensitivi(4) the symmetry condition, and (5) the
decomposability conditiof.

The S-Gini Class of Indices

The popularity and attractive properties of the iGinefficient makes it an indispensable
measure in any study of inequality. The Gini caméint tends to satisfy axioms 1-4, but will fail
the decomposability condition if sub-groups of th&tribution of well-being overlap. According

to Donaldson and Weymark (1980) and Duclos and rA2206), after ordering living standards
in a Lorenz consistent manner, the class of S-@ni“Single-Parameter” Gini) inequality

indices can be shown to be equal to the covaritorosula in Equation 9:

_ (p—l)]
where Q(P) is the level of living standard belowistthwe find a proportion P of the population.
P [0, 1] is the proportion of individuals/househoidsthe population who enjoy standards of
living that are less than or equal to the qua@@{®).p is a parameter of inequality aversion that
determines our ethical concern for the deviatiomudntiles from the mean at various ranks in
the population. The larger the valpe the more weight is given to the deviation of liyi
standards from the meam, at the lower tail of the distribution. Whernbecomes very large, the
index 1) equals the proportional deviation from the meéthe lowest living standard. When
p=1, the same weight is given to all deviations fribra mean, which then makes the inequality

index I(=1) always equal to O, regardless of the distrdyutof living standards under
consideration.

The conventional Gini index is then obtained btingtp=2 (Equation 10):

> The Mean independence condition holds if multipdyiall incomes by a constant, k, leaves the measfire
inequality unchanged. The population-size indeprodeondition holds if increasing or decreasinggbpulation

by the same amount across all income classes adexfact the measure of inequality. The Pigou-@altransfer
sensitivity condition holds if an income transfesrh a wealthier to a poorer person brings abowtaehse in the
measure of inequality without reversing the dimctiof welfare. The symmetry condition requires thia¢
inequality measure be independent of any charatiterof households other than the welfare indicattiose
distribution is being measured. The decomposabddgdition takes three forms: group decomposabiltyurce
decomposability and decomposability of shared Huooiseincome. For a comprehensive analysis of source
decomposition, see Adams, Jr and Alderman (1992) L &aibrandt et al. (1996).
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l(p=2)= 2cov[Q(P),P] (10
which is just a proportion of the covariance betwdwing standards and their ranks. An

interesting property of the conventional Gini indexthat it equals half the mean-normalised
average distance between all living standards. ,Tihtise standard Gini index is found to be 0.3
the interpretation is that the average distancevdx the living standards of that distribution is
of the order of 60 per cent of the mean. The Goeifficient forp=2 can be portrayed graphically

as twice the area lying between the lorenz cureethe 45 line divided by the total area in such

a diagram. The denominator ensures that this measgtlrvary between 0 (perfect equality) and
1 (perfect inequality).

The Generalised Entropy class of Inequality indices
The generalized Entropy class of inequality indiGs@) (see Litchfield, 1999; Duclos and
Araar, 2006), expressed as in Equation 11, satisdie the five axioms for an appropriate

measure of inequality.

g
#12 Y ), if 620, 1
oe-)n| S\ 4
GE() = %ZIog[yﬂ} it 9=0 (11)
2199y
13 Y ﬁj if 6=1
n= U H

where n is the number of households in the samplés the standard of living of thé"
household, ands/ = (1/n)2y; is the mean standard of living.is the parameter of inequality
aversion, which represents the weight given toadists between incomes at different parts of
the distribution, and can take any real value. Vakies of GEf) range from 0 tao, with O
representing an equal distribution (all standardslieing identical) and higher values
representing higher levels of inequality. For lowedues of6, GE@) is more sensitive to
changes in the lower tail of the distribution, dadhigher values 06, GE@) is more sensitive

to changes that affect the upper taib ¥ 0, GEQ=0) gives the gap of the logarithmic mearf if

= 1, GEP=1) gives Theil's inequality index and & = 2, GEP=2) gives half of the squared
coefficient of variatior.

4. Data and mode identification strategy

* It may be noted here that the family of Atkinsoulioes is a special case of GE(f we constraind to be no
greater than 1 and Ié&i=1-c. Under these conditions, if the Atkinson index §Eindicates that there is more

inequality in a distribution A than in a distriboti B, then the index GH) with 6=1-¢ will also indicate more
inequality in A than in B.
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Data

We use the 2007 Cameroon household consumptioreysu(@HCS IIl) for the empirical
analysis. The CHCS Il was carried out between Mag July 2007; and comprised 11391
households. Its aim was to upgrade knowledge omnypwand welfare status in Cameroon by
providing indicators that capture the living stamt¥aof the local population to be able to follow
up efforts made towards the implementation of tbeepty reduction strategy paper (PRSP) and
the realization of the MDGs. This survey covers nlagonal territory. The two principal cities,
Yaoundé and Douala, were considered as two sepaiad® strata. In addition, each of the 10
regions was divided into three strata - urban @aoyvns with at least 50, 000 inhabitants); semi-
urban (small towns with at least 10, 000 inhabgand less than 50, 000 inhabitants) and rural
strata (settlements with less than 10, 000 inhats}aln all, 32 strata were established for this
survey. This was comprised of 12 urban strata (vidéuDouala and the urban strata for the 10
regions that make up Cameroon), 10 semi-urbanasarad 10 rural strata with each stratum for
each region.

Two types of sampling designs were undertaken dipgron the zone of residence. In the main
cities of Yaoundé and Douala, a two-stage samiiarge was adopted. For other areas, a three-
stage random sampling frame was adopted followlegsequence city-primary sampling unit-
household. The primary sampling units were chosaseth on the stratification for the 2007
Demographic and Housing Census. Primary samplinig éor urban areas were numbered 001
to 699. For rural areas, the numbering was fromté0800. In this survey, 12 households were
visited in each primary sampling unit in Yaoundé &vouala and 18 households in each primary
sampling unit in the 10 other regions that makéhapcountry.

Based on the 2007 household survey, the followiagables were selected. The dependent
variable considered as a proxy for income or pradaocor well-being was household
expenditure per capita per year expressed in CRAcf. The following independent variables
were considered. Household size indicated the nuoiiggeople living in a particular household
at a given point in time. Age indicates the agé¢hef household head at the time of the survey.
Fraction of active household members was generadeithe proportion of active and working
adults living in the household. Farmland ownershgicates households in which the head owns
exploitable farmland and most farmland is inheritgdowned communally in rural areas. For
purposes of inequality measurement, we choosersetemployment (primary, secondary and
tertiary) of the household head as the group vhriabinterest.

We also use synthetic variables for education aedlthh constructed by the multiple
correspondence analyses (MCA) method that captheesultidimensional notion of health and
education. Besides, as noted by Thomas and Fraekgr{B002), it is widely recognized that
health is multidimensional - reflecting the comliioa of an array of factors that may include
physical, mental and social well-being, genotypel grhenotype influences, as well as
expectations and information. Education is alsotisiuhensional and includes amount of time
spent in school, nature of the curriculum, quadtyschooling at each stage, extent of learning in
school, post-schooling training and skill acquasiti Moreover, effort is a multi-dimensional set
of behaviors, including principally the acquisitioh skill and healthiness, which engender the
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potential for labour market participation, incomegaisition and well-being. Modalities that
were used to construct each of these synthetiabias included a wide range of questions that
capture their multidimensional character and ti@esmore public policy relevant information
(See, Appendix 1). The ordering of the various ssavere generated and normalized to treat for
the presence of negative values which may cloud dlassification of observations and
interpretation of resultsVariables selected for our empirical work alongsideir sample means
and standard deviations are hosted in Table 1.

Model identification strategy

Estimating how exogenous changes in human capitlaication and health) that are uncorrelated
with other household preferences or constrainte@mn our specifying relevant, strong and
valid instrumental variables for education and tiealo predict education and health outcomes
and the conditions under which public policies nilgé justified to modify human capital inputs,
one requires a basic understanding of its detemtsnas well as its socioeconomic
consequences. At the microeconomic level of thesbbald, human capital is found to be closely
associated with other household choices, inclutabgur market participation, production and
consumption decisions that affect the householdsemic well-being. However, to assess the
magnitude of the effects of human capital, thereesd to first specify exogenous factors (not
choice variables) that affect human capital buvdeather constraints on household choices and
outcomes unaffected except through human capitidwements.

In other words, exclusion restrictions or validtiasnents are needed to account for some part of
the variation in human capital that is independehthousehold choices and constraints.
Otherwise, the effects of human capital on housklkabnomic well-being may not be causal
and cannot be expected to occur when social pslicierease (or reduce) access and/or returns
to human capital. Information access variables sagckelevision and radio sets, as well as per
capita space for habitation, all captured as dlusteans using cluster characteristics will affect
household economic well-being only through acceskraturns to human capital endowments
such as education and health. Since access tasielgvradio and per capital living space is
captured at cluster levels, they are uncorrelateth vaousehold choices or unobserved
determinants of other household outcomes excepudjr their effects on human capital. In
addition, any variable captured at the cluster llemgtomatically becomes exogenous and
circumstance-related if the unit of measuremettieshousehold.

These information technology-based (television eemio) cross-effects of human capital on
household economic well-being may help explain hmolicies that promote human capital

accumulation and/or returns to human capital canlitte household economic well-being

through production and consumption decisions. Thuslerstanding that education and health
are endogenous to other household choices chaflarggéo measure these potentially important
causal connections, and thereby provide a souratgs bor evaluating how public policies affect

the social allocation of resources.

* A more complete discussion of the procedure andlteesf the MCA indices for education and healtedig this
paper are found in Epo and Baye (2011).
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However, as portrayed by Murray (2006), the clotidrecertainty that hovers over instrumental
variable estimates is never entirely dispelled. Méognize, therefore, that although we use both
formal tests and intuition to select our instrunserdven if these formal tests are passed and
intuition is satisfied, how much credence othereagshers might give to an instrumental
variables study like this one can legitimately liedent and arriving at a consensus is usually
an exception rather than the role. This is probéidymain reason why experimental approaches
to identification of the structural parameters héesome popular in development economics
literature (Schultz, 2008). Notwithstanding, we jegbed our candidate instruments to intuitive,
theoretical and empirical scrutiny to reduce tls& of using invalid instruments.

5. Empirical results

5.1. Descriptive statistics

Some descriptive statistics are outlined in Tabl€He statistics identify that in 2007, 35% of the
total population were urban dwellers. The average af household head was 44 years. On
average, one-fifth of household members were acéind working. The averages for the
synthetic variables for education and health we@d25 and 0.6970. Along urban-rural settings
these were 1.307 and 0.87 for education and 0.d20&% for health. To attenuate the potential
endogeneity of decision variables we captured fesasuch as household ownership savings,
farmland, television, radio and number of roomlaster levels. The cluster mean for these
variables were 0.27; 0.57; 0.29; 0.49 and 2.49peesvely. The factual and the two
counterfactual means of our welfare indicator wa2@435.6 CFA francs, 333442.8 CFA francs
(equalizing human capital endowments), and 3198FA Granc (equalizing all observed
independent variables). Household poverty statis38a89% of the total population.

5.2. Reduced form estimates for education and health

Results of the reduced form for education and heaé reported in Table Al in Appendix 2.
Variables that negatively and significantly reldate education (Table Al, Column 1) were
number of rooms, ownership of farmland, age of bbotd head, household size, household size
squared and fraction of active household membeasite positively and significant variables
we identify owning a television, radio, ownershipsavings and urban residency. Variables that
positively and significantly related to health mdéd radio, ownership of savings, age and the
square of household size (Table Al, Columns 2)th@ncontrary, the variables household size,
gender, fraction of active household members, unemidency and ownership of farmland
negatively related to the synthetic variable faaltre(Table A1, Columns 2).

Relevance, strength, validity and exogeneity of instruments

The first-stage F statistic and the partidl ¢®nvey vital information as to the relevance and
strength of instruments in the case of a singlegadous variable (Shea, 1997). In this paper we
have two instrumented variables — education anéthebhe first-stage F statistic on excluded
instrumentsfor the reduced form education estimaie279.24,p-value = 0.000(Table Al
Column 1) and for health is 34.54;value = 0.00qTable A1 Column 2). This is preliminary
evidencethat the excluded instruments are relevant andmoape weak. According to the weak
identification tests in the lower panel of Tabletl® Cragg-Donald statistics 28.563 is much
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greater than Stock-Yogo weak ID test critical vahfel3.43 (Column 3 of Table 2). This
indicates that the hypothesis of weak identificatan be rejected.

Table 1: Weighted Descriptive statistics

|4

Variables Obs. Population M ean Std. Dev.
Outcome Variable

Total Expenditure per head in CFA frarltY) 11391 17878688 12.427 0.69
Potential Endogenous Variable (E)

Education 11391 17878688 1.0251 0.38
Education (urban subsample) 6365 6313548 1.3071 136.2
Education (rural subsample) 5026 11565141 0.8717 3561
Health 11391 17878688 0.6790 0.39
Health (urban subsample) 6365 6313548 0.7427 0.3908
Health (rural subsample) 5026 11565141 0.6442 0.3818
Exogenous | ncluded Variables (w,)

Ownership of Savings (cluster mean) 11391 17878688 0.27 0.23
Age of household head in years 11397 17878688 44.4( 14.28
Household Size 11391 17878688 6.48 3.99
Household size squared 11391 17878688 57.84 107.23
Gender (Male=1) 11391 17878688 0.79 0.41
Fraction of household members employed 113911 178786 0.21 0.19
Urban residency (urban=1) 11391 17878688 0.35 0.48
Farmland ownership (Cluster mean) 11391 17878688 57 0. 0.35
Instruments of Endogenousinputs (w,)

Household own Television

(cluster mean) 11391 17878688 0.29 0.31
Household own Radio (cluster mean) 11391 17878688 0.49 0.21
Number of rooms (cluster mean) 11391 17878688 2.49 1.19
Derived Variables

Education residual 11391 17878688 1.7e-11 0.27
Health residual 11391 17878688 -1.92e-10 0.37
Education times its residual 11391 17878688 0.0721 0.2607
Health times its residual 11391 17878688 0.1381 0.3151
Palicy relevant Variables

Factual household economic well-being 11391 1788868 327435.6 331093.8
Counterfactual household economic well-being, () 11391 17878688 3334428 349798 4
Counterfactual household economic weII-beingév(E) 11391 17878688 310831 313453.3
Poverty Status of included household 11391 17878688  0.3989 0.49

Source: Compiled by the authors from the 2007 CaoreHousehold Survey (CHCS Il1)

Since we have two endogenous regressors and 3fyileginstruments, there is a need to check
whether the extra instrument is uncorrelated whih structural error term (the disturbance term
of the well-being equation). As shown at the bottomTable 2, at the 5 per cent level of

significance, the Sargan Chi-sq test statisti@.007(p=0.9327 casts no doubt on the validity of

the three instrumental variables. Diagnostic t@stthe bottom of Table 2 also show that the
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composite variables for education and health adead endogenous in the income generating
function (Durbin-Wu—Hausman Chi-square Statisi@8%79 p-value = 0.000). This points-out
that the OLS estimates are not reliable for infeeenThis finding is confirmed by the
significance of the reduced form residuals of tbenposite variables for education and health
(Columns 3 and 4 of Table 2).

5.3. Deter minants of well-being

5.3.1. Effects of endogenous variables on household economic well-being

The main objective here is to evaluate the effefteducation and health on economic well-

being, while controlling for other correlates. Ted displays estimates of structural forms of the
well-being function under different assumptions. particular, Columns 1 hosts the OLS

estimates of the structural parameters of Equatioifhese estimates could be troubled by
potential endogeneity bias originating from the posite variables for education and health.
Column 2 gives the IV estimates accounting for ptéé endogeneity bias, but these estimates
could still be suffering from biases due to unobsdrheterogeneity of inputs in the generation
of economic well-being.

Columns 3 and 4 of Table 2 are control functionnestes: Column 3 is indeed the 2SLS
estimates correcting for potential endogeneity, @othmn 4, the 2SLS estimates correcting for
both potential endogeneity and unobserved hetesityerwhich is captured by the non-linear
interaction between unobservable variables and the endogenouglates of household
economic well-beingln this regard, four new generated regressorsduass of endogenous
variables and their interaction with the endogenwvasables) are included via the control
function (Equation 3) to account for correlations lmusehold economic well-being with
unobservables (Column 4).

The results in Table 2 show that education is patit and significantly associated with
household economic well-being. The OLS estimatehef synthetic variable for education is
0.206 (Column 1). This OLS estimate is likely to bas and inconsistent. Accounting for
endogeneity, the 2SLS estimate jumps to 1.729 (@otu2 and 3). Accounting for endogeneity,
as well as heterogeneity of unobservatbles, thenatt on education shifts slightly upwards to
1.772 (Column 4), which is about 9 times the OL&e&ste (Column 1).

Table 2 also shows that the synthetic variablen@alth is positively and significantly related to
household economic well-being. The estimated cdefit of health alsaliffers in magnitude
across specification®hen endogeneity is corrected the coefficientaases to 1.11 (Columns
2 and 3) compared to the OLS estimate of 0.180ufeol 1). When both endogeneity and
heterogeity of unobservable variables are accoufttedthe estimate stabilizes downwards at
1.074 (Column 4), which is about 6 times the OL&ese (Column 1). The indirect effects of
education and health are captured by the interactidhese inputs with unobservable variables.
Since these interaction terms are highly significemexplaining household economic well-
being, the control function estimates in Columnf4Table 2 are to be preferred. The positive
coefficients on the interaction terms indicate ti&t unobservable variables are complementary
to education and health in explaining householdenuoc well-being.

| Table 2: Well-being Generating Function: Dependent variableis Log of total expenditures per adult (Robust t-statisticsin |
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par entheses, except other wise specified)

Variables Method of estimation
oLS 2SLS Control Control
(Correcting function function
only for approach approach with
endogeneity) without the the interaction
interaction term term
1) 2 (3) (4)
Potential Endogenous Variables (E)
Education 0.2063*** 1.729%* 1.729%* 1.772%*
(12.52) (14.72) (23.42) (23.79)
Health 0.1798*** 1.11%* 1.11%* 1.074**
(14.73) (5.13) (8.17) (7.91)
Exogenous | ncluded Variables (w;)
Ownership of savings (cluster mean) 0.3003** -3t -0.4173%* -0.4217%**
(13.74) (-7.16) (-11.39) (-11.52)
Age of household head in years 0.000854%¢ 0.004681*| 0.004081*** 0.00424***
(2.5) (3.79) (6.04) (6.27)
Household Size -0.06794*** -0.06189 *** -0.06189*** | -0.06325***
(-21.15) (-12.46) (-19.84) (-20.23)
Household size squared 0.001516**¢ 0.001382** aep2**+* 0.001444*+*
(14.94) (8.46) (13.47) (14.0)
Gender (Male=1) 0.0977*** 0.1809*** 0.1809*** 0.177%
(8.42) (5.80) (9.23) (9.09)
Fraction of household members employed 0.6975**t 816@3*** 0.8133*** 0.8099***
(20.48 (15.34) (24.42 (24.34
Urban residency (Urban=1) 0.2634*** 0.06955*** O GG *** 0.06764**
(17.69) (2.52) (4.01) (3.91)
Farmland ownership (Cluster mean) -0.5687** 0.2087 0.2067*** 0.2118*+*
(-26.78) (3.75) (5.96) (6.11)
Controlsfor Unobservable Variables
Education residual -1.627*** -1.844***
(-21.53) (-20.56)
Health residual -0.9445%* -1.058***
(-6.92) (-7.46)
Education times its residual 0.1938***
(4.53)
Health times its residual 0.1789***
(3.28)
Constant 12.33*+* 9.698*** 9.698*** 9.639***
(326.09) (59.21) (94.24) (93.11)
R 0.5090 0.5407 0.5419
F-Stat [df; p-val] 1179.57 [10, 518.51 [10; 1116.15[12, 961.33 [14,
11380] 11380] 11378; 0.000] | 11376; 0.000]
Diagnostic statistics of instrumentation
Weak identification test: Cragg-Donald F-Stat [&ttogo 28.563
weak ID test: 10% maximal IV size] [13.43]
Sargan statistic (overidentification test of alitiuments): 0.007
Chi-sq [df; p-value] [1; 0.9327]
Durbin~Wu—Hausman Chi2 test for exogeneity of the 735.79
potential endogenous variables [df; p-value] [2; 0.000]
Number of observations 11391 11391 11391 11391

Source: Computed by the authors using the 2007 @eaméH{ousehold Survey (CHCS l1ll) and Stata 10.1.
Notes: *** ** gnd * indicate 1%, 5% and 10% leved$§ significance, respectively.

Enhancing endowments in education would increasesdéimld welfare through better

employment opportunities, practices and income dipgnstrategies in the household (Becker,

1967). This finding corroborates the result obtding Awoyemi and Adekanye (2003) for

Nigeria and Epo et al. (2011) for Cameroon. Healthsumes modalities associated with better

health outcomes. Economies of scales generated gawd health in terms of quality labour
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market participation and subsequent income woullelylienhance well-being. This result is in
line with the view that health is an important agps human capital (Grossman, 1972).

Other correlates of household economic well-being

Other variables that correlate positively with helusld well-being are age, household size
squared gender (male), share of active householmb®es, urban residency, and farmland
ownership. For the share of active household mesnheris reasonable to believe that an
increase in the number of individuals in a giverusehold undertaking income generating
activities will imply greater income generation amhanced well-being. This result is similar to
that obtained by Yuko et al. (2006) for farm houddh in Korea. The significantly and positive

correlation of age with household welfare is simila the results obtained by Babatude et al.
(2008) on the determinants of poverty in South-\WestNigeria. As expected, ownership of
savings is negatively and significantly related household well-being. Household size is
inversely related to economic well-being, but theppears to be a critical size above which
household size is positively related to well-beirihis is reflected in the positive and

significance of the coefficient of household sigeared, although the magnitude is rather small.

The positive coefficient of farmland ownership mlication that proceeds from the farm can
enhance well-being through auto-consumption anémtia savings that can be redeployed to
other expenses or income acquired from sales af fanoduce can be used to acquire other
household endowments. Households living in urbaeasrgenerally have more income
generating opportunities than rural dwellers, whitdty explain why poverty levels appear lower
in urban regions. Male headed households tend ¥e hagher welfare as indicated by their
positive and significant influence on household Iskeing. This is probably because men are
more likely than women to access jobs or the diso@ation bias in favour of men in the job
market. Similar results have been registered byaxide (2003) for Nigeria.

5.4. Impact of equalizing human capital endowmentson I nequality

The factual distribution of well-being, Y, was defgid in Equation 5 and the counterfactual
human capital equalizing distribution of well-being , was derived in Equation 6. In the latter

case, households are allocated the mean valueeoéritiogenous human capital endowments,
while allowing exogenous circumstance-related Vi€l as observed to simulate the
counterfactual distribution of well-being. Inequldue to human capital (education and health)
endowments is therefore eliminated from the codattwal distribution. This implies that
inequality in this counterfactual distribution oflivbeing is largely attributable to exogenous
observed and unobserved circumstance-related lesiablhe variability in the factual
distribution of well-being depends on the endogena@lated human capital endowments, and
the observed and unobserved exogenous circumstalated endowments, whereas variation in
the counterfactual distribution of well-being isrdtutable largely to the exogenous observed and
unobserved circumstance-related variables.

Table 3; Gini ineguality impacts of equalizing human capital endowments

Group Variable Gini Index I nequality Impact:
Factual Counterfactual Al [@I %]
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Sector of Employment
Primary 0.3303 0.4292 -0.0989*** (0.0104)
(0.0065) (0.0099) [-29.94]
Secondary 0.3711 0.4237 -0.0526*** (0.0151)
(0.0116) (0.0115) [-14.17]
Tertiary 0.3795 0.4413 -0.0618** (0 .0094)
(0.0077) (0.0082) [-16.28]
Undefined 0.3935 0.4486 -0.0551 (0 .0159)
(0.0121) (0.0134) [-14.00]
Cameroon 0.4077 0.4357 -0.028*** (0.0093)
(0.0057) (0.0069) [-6.87]
Source: Computed by authors using the 2007 Camefoosehold Survey (CHCS lll), especially regressiesults from Column 4 of Table P
and descriptive statistics from Table 1 and DASPi2 Stata 10.1. Note: (.) denote standard errdr{dmlenote relative contribution/impact. The
counterfactual distribution is the well-being distition in which the human capital endowments ajeaéized at the mean valueAl is
absolute change in inequality.

As posted in Table 3, measured inequality as cagthy the Gini coefficient is found to be 40.7
% for the factual distribution and 43.6% for theusterfactual distribution of welfare. The
indication is that overall inequality increasesndigantly by 2.8 percentage points when
inequality due to human capital endowments is elated and the overall relative impact of
human capital endowments on outcome inequality.9866 The absolute (relative) impacts of
human capital on measured inequality in the primagcondary and tertiary sectors of
employment are 9.9 points (29.9%), 5.3 points (@),2and 6.2 points (16.3%), respectively
(Table 3). These results show that observed hunapitat endowments have inequality
mitigation tendencies overall and in the varioust@s of employment. Results by the
generalized entropy class of inequality measuresvshin Table 4 are basically transmitting
similar messages overall and for each sector ofi@myent. A general result is that inequality
increases from the primary to the tertiary sectworsboth the factual and counterfactual
distributions.

Inequality comparisons based on the Gini coeffici{@@able 3) and on the generalized entropy
class of inequality measures (Table 4) show thegspective of the inequality measure used,
when human capital endowments are equalized, itiggua the counterfactual distribution
increases significantly and overwhelmingly compatedbserved or factual inequality. Thus,
the general observation is that human capital entkevis have inequality reducing effects, while
exogenous circumstance-related variables registequiality augmenting effects. These
observations are true overall and for the primaggondary, tertiary and undefined sectors of
employment. As shown in Tables 3 and 4, the inetyusdducing influence of human capital
endowments on measured inequality is significamitye potent in the primary sector than other
sectors of employment.

The findings in Tables 3 and 4 suggest that siaceuél inequality is perceived as a composite
index of endogenous effort-related and exogenousumistance-related variables, factual
inequality is overly accounted for by direct andlifect circumstance-related variables. The
implication of this observation is that measureequmality in Cameroon is generally caused by
factors beyond the control of the individual housdhand hence mainly unjustified. This
requires policy attention to provide a level playireld. Since education and health endowments
are found to be inequality reducing, they appedodamportant candidates for intervention in
order to significantly augment well-being and regluell-being inequalities.
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Table 4: Generalized entropy inequality impacts of equalizing human capital endowments

Inequality index/Group Variable I nequality Impact:
Factual Counterfactual Al [@I %]

Generalized Entropy (6 = 0)

Sector of Employment

Primary 0.1745 0.3237 -0.1492** (0.0151)
(0.0071) (0.0152) [-85.50]
Secondary 0.2253 0.3053 -0.0800** (0.0203)
(0.0141) (0.0167) [-35.51]
Tertiary 0.2396 0.3336 -0.094** (0.0135)
(0.0099) (0.0126) [-39.23]
Undefined 0.2604 0.3460 -0.0856 (0.0246)
(0.0167) (0.0220) [-32.87]
Cameroon 0.2720 0.3289 -0.0569** (0.0135)
(0.0077) (0.0106) [-20.92]

Generalized Entropy (6 = 1)

Sector of Employment

Primary 0.2013 0.3243 -0.123"%(0.0175)
(0.0107) (0.0198) [-61.10]
Secondary 0.2504 0.3300 -0.0796* (0.0268)
(0.0178) (0.0228) [-31.79]
Tertiary 0.2668 0.3647 -0.0979** (0.0182)
(0.0133) (0.0176) [-36.69]
Undefined 0.2814 0.3685 -0.0871%* (0.0283)
(0.0210) (0.0260) [-30.95]
Cameroon 0.3081 0.3423 -0.0342* (0.0167)
(0.0104) (0.0135) [-11.10]

Generalized Entropy (4 = 2)

Sector of Employment

Primary 0.3045 0.4811 -0.1766***(0.0537)
(0.0287) (0.0706) [-58.00]
Secondary 0.3693 0.5389 -0.1696** (0.0738)
(0.0391) (0.0668) [-45.92]
Tertiary 0.4273 0.6611 -0.2338*** (0.0735)
(0.0375) 0.0772() [-54.72]
Undefined 0.4317 0.5977 -0.166** (0.0708)
(0.0572) (0.0727) [-38.45]
Cameroon 0.5111 0.5502 -0.0391 (0.0525)
(0.0305) (0.0482) [-7.65]

Source: Computed by authors using the 2007 Camétfooasehold Survey (CHCS Ill), especially regressisults from Column 4 of Table 2
and descriptive statistics from Table 1 and DASPi2 Stata 10.1. Note: (.) denote standard errdfdmlenote relative contribution/impact. Th

[0

counterfactual distribution is the well-being distition in which the human capital endowments angaéized at the mean valudAl is
absolute change in inequality.

Table 5 shows that when all observed variablesgualized, overall Gini inequality augments
very marginally by less than 1 percentage poirdbeolute terms. Inequality increased more in
the primary sector than other sectors of employn{@8€6), whereas the secondary sector
registers an increase of only about 5%. The unubb&r variables are revealed as marginally
augmenting inequality, while the observable vargalds inequality reducing overall and in all
sectors of employment. Since Tables 3 and 4 inglithat human capital endowments are
inequality reducing, while the direct and indiregbgenous circumstance-inducing opportunities
are inequality augmenting, the inequality augmenaffect of the counterfactual distribution in

Table 5 is dampen by the observed circumstancedbaméables that are equalized. The general
observation is that since exogenous circumstargiéeing opportunities are inequality
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generating, the indication is that much of the meas inequality would have been unjustified
but for the inequality dampening effects of humapital endowments.

Table 5: Gini inequality impacts when all observed variables are equalized

Group Variable Gini Index Inequality Impact:
Factual ‘ Counterfactual Al [G)I %]
Sector of Employment
Primary 0.3303 0.4063 -0.076***(0.0123)
(0.0065) (0.0127) [-23.01]
Secondary 0.3711 0.3911 -0.02 (0.0153)
(0.0116) (0.0116) [-5.39]
Tertiary 0.3795 0.4083 -0.0288*** (0.0092)
(0.0077) (0.0087) [-7.59]
Undefined 0.3935 0.4333 -0.0398*** (0.0151)
(0.0121) (0.0130) [-10.11]
Cameroon 0.4077 0.4086 -0.0009 (0.0099)
(0.0057) (0.0081) [-0.22]

Source: Computed by authors using the 2007 Cameroon Household Survey (CHCS IlI), especially regression results from
Column 4 of Table 3 and descriptive statistics from Table 1 and DASP 2.1 in Stata 10.1.

Note: (.) denote standard error and [.] denote relative contribution/impact. The counterfactual distribution is the well-
being distribution in which the human capital endowments are equalized at the mean values. Al is absolute change in
inequality.

6. Conclusion and policy implications

This paper attempted to assess the impact of hwaggital endowments on measured inequality
in Cameroon using the 2007 Cameroon household ogutsan survey. In essence, the paper: (1)
estimated an income generating function in whicm& capital endowments were endogenized
applying the control function econometric approg@);constructed a counterfactual distribution
in which human capital endowments were equalizestudy the impact on inequality measured
be the Gini and the generalized entropy class efuality indices; and simulated an alternative
distribution in which all variations are attributabto unobservable terms in the income
generating function to elicit the impact on inediyameasured by the Gini index. Econometric
results depicted human capital endowments as atigl positively and significantly with
household economic well-being. Other variables takgted positively and significantly with the
income generating function included: age, gendealém proportion of working household
members, urban residency and farmland ownershipiablas that associated inversely and
significantly with household economic well-being reeownership of savings and household
size.

Inequality has become and remains a sensitive igsumany countries, especially the low-
income ones and access to human capital (educatbhealth) endowments continue to play an
undeniably important role in advancing househol®necic well-being and mitigating
inequality outcomes. Simulated results indicateat #xogenous circumstance-related variables
are inequality-augmenting, whereas human capitdbwments are inequality-reducing. The
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implication of these findings for advocates of dduapportunities is that policy actions should
seek to equalize the effect of circumstances teaente heterogeneous individual livelihood
capabilities and then accept the resulting levehefuality of outcomes that would emerge from
endowments that are largely governed by individciabices and preferences. This means
leveling the playing ground for equitable expostaréealth, education, professional training and
labour market participation irrespective of gendegce, or region of origin. This
notwithstanding, interventions may be accompanigd rémedial actions to enable some
disadvantaged persons or groups to be able toaddyidiccess opportunities.

Human capital related interventions appear to bentbst appropriate candidates for leveling the
playing field for equal opportunities. In developeduntries, tax systems may be efficient in
redistributing resources because revenues arelyatdgeived from direct taxes and economic
agents function mainly in formal settings. In lomcome countries like Cameroon, fiscal revenue
is largely derived from natural resources and extitaxes that can hardly permit fiscal policy to
be used to redistribute resources. This has le@&ldpment economists to favour relatively
simple systems of resource reallocation based erffiect of public egalitarian expenditures on
education, nutrition, and health in lieu of progies taxation. Moreover, in low-income
countries, income taxes are often costly to cobect are subject to tax evasion, especially as the
informal sector is generally larger than the forsedtor.

The results registered in this paper heralded thigueness of human capital endowments in
enhancing well-being and mitigating inequality. §té indication that educational and health
interventions are primordial in driving well-beirmnd extenuating inequality. Since rural areas
relative to urban settings and female relative &denieads are disadvantaged in terms of poverty
and inequality, a bias in favor of rural areas ammmen in the distribution of educational
facilities in order to bridge disparities is to éecouraged — an example could be the provision of
lodging to rural female primary school teachers.udadional investments can create
opportunities for rural residents and women to engrahemselves in terms of know-how and
labour market participation. Ameliorating rural daand soft infrastructures may offer a
possibility of curbing rural exodus and enhancing well-being and inequality reducing effects
of human capital endowments. Welfare gaps wouldebeced if rural communities were to be
linked by transport and telecommunication serviegsich can allow rural residents to easily
access urban markets or urban residents to acoessmarkets.

Empowering rural dwellers, especially women throadflordable education and health services
increases the chances for rural residents to ara@itheir incomes and livelihood capabilities in
general. Improving access to education, trainind) lagalth services by increasing the density of
schools, health centres and related infrastructtoragduce time and distance taken to access
services will also empower women and rural reswldiyt enabling them accumulate assets or
increase returns on existing assets. Empoweredeholds heads, especially women, would
trigger inter-generational transmission of welfa® chances for educating their children are
improved, thus guaranteeing them better opporesds they start working in future.

The decreeing by the government of Cameroon ofgreeary education for all since 2001 is in
harmony with the concept of educational accessaliothat we recommend. Its application is,
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however, stifled by practices that drive up costsending children to school. These practices
include corruption, indirect registration fees suwsh parent-teachers association levies, poorly
trained/paid teachers, and late arrival of the imum package” for the smooth running of these

primary schools. In the same spirit, the introduttof free uncomplicated malaria treatment for

the under-five year old children in 2011 is in Iweh the concept of health access for all. The

success of this intervention is, however, yet teftablished.

Access to family planning services is worth imprayin order to match fertility rates with the
human capital investments in terms of educatiomlthenutrition and decency. These would
enhance acquisitions that household heads or dfifsipring may use to impact positively on
future poverty and inequality reduction. In spifeeiorts made by the government of Cameroon
in sensitizing the population on the benefits ohilg planning, the demographic growth rate has
not changed significantly for decades. Effectivenifg planning and sensitization programmes
should be culture sensitive, specific to each locahd communicated through community radio
and television media. This way, encouraging thalrahild to acquire education increases her
knowledge of benefits from family planning services

Endowments in health make people happy and diredilyence the quality of household labour
market participation. An increase in health statlplies an increase in market and non-market
productivity. This is possible because health dao act as an investment input because good
health increases healthy hours at work and thexedarnings, as well as non-market hours for
other activities. Healthy household heads will @age household income by working more
effective hours and making savings on medical edperes. In this regard, policies that promote
access to health and healthy practices should teuesged. The working conditions of health
personnel need to be improved. Rural health ses\acel equipments need to be upgraded and
distributed more densely and evenly because onakhhis acquired; it becomes difficult to be
redistributed. There is need to provide affordadel flexible health insurance systems for
primary, secondary and tertiary sector workers.

Farming is the mainstay in rural Cameroon. Primasgets such as land ownership are a
requirement to carry out this activity. In this wieimproving access to rural financial services,
know-how and health services will increase farml@ndductivity, generate more income and
consequently household welfare. The downside is ttie poor storage facilities and state of
farm-to-market road infrastructure prevent a sileabuck of produce from gainfully reaching
the buoyant urban markets. Improving access toléamis also important in this context. Some
sensitization is required to relax cultural bagidrat prevent women from accessing farmland on
a permanent basis. In addition, the family codeenily being reformulated in Cameroon could
include clauses that improve access to land aretr oisources irrespective of gender and region
of origin. In this context, the authorities are enlgto continue adhering to international
conventions that promote equity and sustainability.
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Appendices
Appendix 1 Modalities used to construct the synthetic variables for education and health

Dimension 1Education and related inputs

Knowing how to read and write

Already attended schools

Distance to go to the nearest public primary scld!,2,3,4,5 or 6km and more.)
Distance to go to the nearest private primary scf®,2,3,4,5 or 6km and more.)
Required Time to go the nearest primary public stho
(0-5min/6-15min/16-25min/26-35min/36-45min/ 46minmoore)

Required Time to go the nearest private public stho
(0-5min/6-15min/16-25min/26-35min/36-45min/ 46minmoore)

Dimension 2Health and related inputs

Sector of consultation

Type of sanitary centre

Appreciation of health status

Distance to go to the nearest sanitary centre@,4,5 or 6km and more.)
Required Time to go the nearest sanitary centre
(0-5min/6-15min/16-25min/26-35min/36-45min/ 46minmoore)

Appendix 2: Reduced form estimates of education and health

Table Al: Reduced-form Estimates for Education and Health (Robust t-statisticsin parentheses, except otherwise
specified)

Explanatory variables Dependent variables
Education (1) Health (2)
Variables excluded from structural equation
Household own Television (cluster mean) 0.3951*** 0.007227
(23.69) (0.31)
Household own Radio (cluster mean) 0.09338*** 0193
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(6.78) (10.13)
Number of rooms (cluster mean) -0.01058*** 0.000618
(-4.85) (0.2)
Variablesincluded in outcome equation
Ownership of savings (cluster mean) 0.2293*** 0.250
(18.67) (11.77)
Age of household head in years -0.00393*** 0.002878***
(-21.29) (11.27)
Household Size -0.00324* -0.00023
(-1.82) (-0.09)
Household size squared -3.5E-05 0.000205***
(-0.62) (2.63)
Gender (Male=1) 0.01652*** -0.1164***
(2.59) (-13.18)
Fraction of household members employed -0.05503*** -0.0046
(-2.92) (-0.18)
Urban residency (Urban=1) 0.006764 -0.02422*
(0.71) (-1.84)
Farmland ownership (Cluster mean) -0.2704*** -0.398
(-21.18) (-6.01)
Constant 1.176*** 0.5505***
(62.85) (21.26)
R-squared 0.4908 0.0818
F-Stat [df; p-value] 997.10[11, 11379] 92.16 [11, 11379]
Partial R-squared (of excluded instruments) 0.0686 0.0090
Test of excluded instruments: F-stat [df, p-value] 279.24 [3, 11379; 0.000] 34.51 [3, 11379; 0.000]
Observations 11391 11391

Source: Computed by the authors using the 2007 @ameéHousehold Survey (CHCS lIl) and Stata 10.1.
Notes: *** ** and * indicate 1%, 5% and 10% leva$ significance, respectively.
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