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Abstract: 
While endowment v rates-of-return decompositions are common in the labour market literature, 

in most applied work on modelling of income and poverty changes over time, the hypothesis 

of unchanging rates of return (betas) has largely remained untested. This paper tests and rejects 

the hypothesis for Ecuador for models of household income and poverty estimated over the 

period 2001-12. A variation on the Oaxaca-Blinder decomposition over time shows that 

changing betas are also quantitatively important, contributing nearly three-fourths of the 

substantial income growth and poverty reduction in Ecuador over this period. Changes in only 

a few endowments (𝑥’s) and rates of return (betas) are however found to account for most of 

the change. 
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1 Introduction  

Since the wage decomposition methods proposed by Oaxaca (1973) and Blinder (1973), it has been 

commonplace to analyse labour market outcomes across socioeconomic groups in terms of 

components representing differences in endowments (the 𝑥’s) and the rates of return on those 

endowments (the betas).  Given the generality of these methods, the well-known Oaxaca-Blinder 

decomposition techniques have also been widely applied in contexts other than the labour market, 

including in the analysis of poverty and disparities in living standards; see, for instance, van de Walle 

and Gunewardena (2001), Borooah (2005), Kijima (2006) amongst others.1  Most of the applications 

in the latter context have sought to explore sources of disparities in poverty or average living 

standards across groups in terms of their differing betas and X’s using a single or, at best, a few 

cross-sections.  Useful as these applications are, they beg the question whether the underlying 

reduced-form model of poverty or living standards could have changed over time, with obvious 

implications for the durability of the inferences drawn.  For instance, macroeconomic up- and down-

turns or even steady economic growth can often reveal themselves as significant changes in betas, 

which in turn can alter the results of Oaxaca-Blinder type of decompositions.  Similarly, another 

strand of poverty analysis relating to small area poverty estimation (poverty mapping) implicitly 

relies on the assumption of no or little change in betas as a justification; see for instance, Hentschel 

et al. (2000), Minot (2000), Elbers, Lanjouw and Lanjouw (2003), Stifel and Christiaensen (2007), 

Christiaensen et al. (2012) amongst others.  The assumption is not always problematic in such 

applications, but remains a potential issue whenever the survey and the census data used for such 

exercises are more than a few years apart.  Despite its obvious relevance, however, the assumption 

of constancy of parameters in reduced-form models of poverty or living standards estimated over a 

reasonable length of time has largely remained untested.2   

This paper puts this assumption to test using data from 11 cross-sections of the Employment, 

Underemployment and Unemployment Survey (ENEMDU) for Ecuador.  We use these data to model 

household per capita income and income poverty over the period 2001-2012, and test for stability of 

model parameters.  We test for both constancy of all as well as individual parameters.  Our results 

strongly reject the hypothesis of no change in betas over this decade-long period.  While the change 

                                                             
1 For related work on Ecuador, also see Bouillon and Tejerina (2008) and Lopez and Tinajero (2009).   
2 Even when earnings equations have been estimated to decompose changes in inequality over longer periods 
of time, as for instance in Yun (2006), the hypothesis of unchanging betas has not been tested.    
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in betas is found to be statistically significant, the paper also goes on to assess whether it also makes 

a quantitatively important contribution to the observed changes in income and poverty.   

A second and allied aim of the paper is to build a descriptive account of the evolution of growth and 

poverty in Ecuador and document the proximate sources of change since 2001.  Our analysis shows 

that while there was substantial income growth and poverty reduction in the country over this 

period, changes in only a handful of betas and 𝑥’s go a long way in accounting for this performance.      

The paper is organized as follows.  Section 2 introduces our data and empirical approach to 

modelling household per capita income and poverty.  Our main results are presented in the 

following two sections.  Section 3 presents results on the estimated models and the tests for 

parameter constancy, while section 4 presents the results of decompositions of income and poverty 

changes over time.  Our concluding observations are offered in section 5.   

2 Data and empirical methodology    

We will be interested in estimating the following models of per capita income and poverty at the 

household level:  

𝑙𝑛𝑦𝑗𝑡 = 𝛽𝑡
𝑦′

𝑥𝑗𝑡 + 𝜀𝑗𝑡
𝑦

          (1)  

𝑝𝑗𝑡
𝛼 = max[(1 − 𝑦𝑗𝑡 𝑧⁄ )

𝛼
, 0] = 𝛽𝑡

𝛼′𝑥𝑗𝑡 + 𝜀𝑗𝑡
𝛼        (2)  

where 𝑙𝑛𝑦𝑗𝑡 is log per capita income of household 𝑗 in year 𝑡, 𝑝𝑗𝑡
𝛼  is the Foster-Greer-Thorbecke type 

measure of poverty defined at the individual household level with reference to the poverty line 𝑧, 𝑥𝑗𝑡 is a 

vector of (time-varying) endowments or characteristics of households, and 𝜀𝑗𝑡
𝑦

, 𝜀𝑗𝑡
𝛼  are random error 

terms, and 𝛽𝑡
𝑦′

, 𝛽𝑡
𝛼′ are vectors of estimable parameters (the betas).3  Note that for 𝛼 = 0, 1, 2 

respectively, 𝑝𝑗𝑡
𝛼  represents the headcount, poverty gap and squared poverty gap indices widely used in 

the literature.  𝑝𝑗𝑡
𝛼  at household level is thus either a binary variable (for 𝛼 = 0) or a censored variable 

(for 𝛼 = 1, 2).  Note also that the betas are allowed to vary for each time period.  Equations (1) and (2) 

are estimated using sampling weights (corresponding to inverse probabilities of selection of sample 

households).   

                                                             
3 Note that instead of estimating equation (2), we could alternatively infer household poverty levels from the 
estimates of equation (1) together with an exogenously specified poverty line, following Datt and Jolliffe 
(2005).  In that case, the decomposition of changes in poverty with respect to (changing) betas and 𝑥’s could 
be obtained using simulations based on (1).  However, we do not expect the results to be very different to the 
more direct approach based on poverty regressions used here.     
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Our data come from Ecuador’s Employment, Underemployment and Unemployment Survey 

(ENEMDU) spanning the period from 2001 to 2012.  ENEMDU is nationwide survey carried out by the 

National Statistics and Census Institute (INEC).  Until September 2003, the ENEMDU was conducted 

in December of each year.  Later on, the survey has been conducted on a quarterly basis.  However, 

only the last quarter has a nationally representative sample, which is what we use in our analysis.4    

The ENEMDU survey collects information on a number of economic and socio-demographic variables 

including household size and composition, labour force participation, employment and 

unemployment, income by source, housing, migration, and education amongst others. The reference 

period for income is the month prior to the month of interview.  The data are largely comparable 

over time.  In October 2007, however, with a new set of employment, unemployment and 

underemployment indexes launched by INEC,5 there were some changes in questionnaire design.  

The main change in relation to the income module related to income received as “employer or self-

employed”; the direct question on net income from this source was replaced with questions on 

gross income and costs (Chiliquinga, 2014).  As this may potentially affect comparability, the results 

for sub-periods before and after 2007 need to be interpreted with caution.    

For our estimation, we use data from 11 rounds of the December quarter of the ENEMDU survey.  

The round for 2002 is omitted as the survey for that year only had urban coverage.  Between 14,062 

and 20,600 households were surveyed each December during 2001 to 2012; sample sizes for each 

round are shown in Appendix Table A1.  The survey’s sample design relies on a rotating panel with 

the full sample updated every two years.  For our purposes, the data for different rounds are treated 

as repeated cross-sections.   

Our income variable in equation (1) is evaluated as the total monthly income of all members of the 

household normalized by household size.  Total income includes labour and non-labour income as 

well as any in-kind components of income.  Per capita incomes are expressed in real terms in urban 

prices of 2012 using the Consumer Price Index.6   Our poverty lines for evaluating the 𝑝𝑗𝑡
𝛼  variable for 

equation (2) are derived from the poverty thresholds by urban and rural areas constructed for 

                                                             
4 Even though the coverage of the survey is national, the Insular Region (Galapagos Islands), homeless, 
collective dwellings and “viviendas flotantes” are not included in the survey.  Thus, some of the poorest 
segments of the population are excluded from the survey and therefore from the current analysis as well.  
However, these groups account for a very small fraction of the population, and their omission is unlikely to 
influence our main results.   
5 The main impetus for the revision of employment indices was the standardization of methodology following 
the recommendations of the International Labour Organisation (ILO). 
6 As well as the urban-rural cost of living differential implicit in the urban and rural poverty lines. 
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Ecuador by the Economic Commission for Latin America and the Caribbean (ECLAC).  These poverty 

lines for each of the survey years included in our analysis are shown in Appendix Table A1.7   

We follow a fairly parsimonious approach to specifying the 𝑥′𝑠 for equations (1) and (2) guided by 

considerations of limiting potential endogeneity concerns.  Thus, our list of explanatory variables 

includes:  

(i) household size;  

(ii) the proportion of household members between 0 to 15 years old (i.e. child and youth 

dependency ratio);  

(iii) the proportion of elderly (above 60 years old) household members;  

(iv) a binary variable for female headship of the household;  

(v) two binary variables representing ethnicity of the household head, i.e., whether the 

household head is “Black”, and whether the household head is “Indigenous”;8  

(vi) variables identifying where the household lives, i.e. two binary variable representing the 

Coast and the Amazon regions; 9 and,  

(vii) average completed years of schooling for household members above the age of 25.   

Our specification also includes dummy variables for each year over the period 2001 to 2012 included in 

the analysis.10   

3 Estimated models and tests of parameter constancy    

Between 2001 and 2012, Ecuador experienced substantial growth in per capita incomes.  Real per capita 

income grew by 64% over this period from $102 per person per month in 2001 to $168 in 2012 (Figure 1).  

The growth in real incomes was also reflected in a substantial decline in poverty.  The proportion of 

population below the poverty line (of $109 per person per month in 2012 urban prices) fell from 64% to 

35% over the same period (Figure 1).11   

<< Figure 1 here >>  

                                                             
7 Further details on both the construction of the income variable and the poverty lines can be found in 
Chiliquinga (2014).     
8 The omitted group is “mixed” ethnicity which is the largest group in Ecuador, and includes those identified as 
Mestizos, White, Mulatos, Montubios and “others”.  The Black group includes Afro-Ecuadorian in addition to 
those identified as “Black”.  Thus, the binary variables correspond to ethnic minorities.    
9 The omitted region is the Highland Region where the capital city is located.   
10 This is equivalent to estimating equation (1) separately for each year with an unrestricted intercept term.   
11 The poverty gap and the squared poverty gap indices (not reported here) also registered comparable 
declines indicating that the gains from income growth were not limited just to those in the neighbourhood of 
the poverty line.    
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Our estimates of the per capita income model (equation 1) are shown in Table 1.  All explanatory 

variables have the expected signs.  Thus, for instance, larger households tend to have lower real per 

capita income, as do female-headed households.  Higher child and aged dependency ratios are also 

associated with lower per capita incomes.  The typically poorer income prospects of the Indigenous and 

Black minority groups are reflected in the negative parameters estimated for these groups.  Similarly, the 

estimates indicate that those living in the Coast and Amazon regions tend to have lower per capita 

incomes relative to the more developed Highland region where the capital is located.   The parameter on 

the average years of schooling of those 25 and above is interpretable as the rate of return on education, 

and is highly significant.  Our estimates suggest a rate of return of about 8-10%.  Note that in addition to 

other explanatory variables, the estimated parameters for the survey years are indicative of significant 

time effects since 2006.  

<< Table 1 here >> 

Our estimates of the model for household poverty incidence, shown in Table 2, are consistent with the 

estimates of the per capita income model.  All variables have the expected signs, opposite to those 

observed for income model, indicating that factors contributing to mean income growth also contribute 

to income growth for those below the poverty line and hence contribute to lower levels of poverty.   

<< Table 2 here >> 

While the estimated betas for most variables in both the income and poverty models are highly 

significant and also display in many cases considerable variation over time, it is of particular interest to 

test if this variation is statistically significant.  Our tests for the constancy of the full set of betas as well as 

betas for individual 𝑥’s are presented in Table 3.   The results show that for the full period 2001-12 (the 

first set of columns of Table 3) the hypothesis of overall parameter constancy is overwhelmingly rejected 

for both the per capita income and the poverty incidence models.  As noted above, in light of the concern 

regarding comparability of survey before and after 2007, we also tested for constancy of parameters over 

sub-periods 2001-06 and 2007-12.12  We find that the null of constant parameters over time is also 

rejected for each of the two sub-periods.   

<< Table 3 here >> 

For individual variables too, the tests in Table 3 show that the null of constant parameter over time is 

mostly rejected.  For the full period 2001-12, in the per capita income model, it is rejected for nine out of 

the ten variables, the only exception being the parameter for Black-headed households.  In the poverty 

                                                             
12 The income and poverty models were re-estimated for the two sub-periods prior to evaluating these tests.   
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incidence model, we are unable to reject the null of constant parameters for two other variables: 

household size and female-headed households.  But it is rejected for the remaining seven variables.  For 

the two shorter sub-periods too, constancy of parameters is rejected for a large number of individual 

variables.  These results thus provide strong evidence against any presumption of constant or unchanging 

betas over time in income and poverty models.13   

4 Decomposition of changes in income and income poverty  

Given that changes in betas are statistically significant, it is meaningful to pose the question whether 

their contribution to observed changes in income and poverty is also quantitatively important.  To 

address this, we decompose total change in per capita income and poverty into components representing 

the contribution of changes in endowments and changes in the rates of return, using a simple variation of 

the Oaxaca-Blinder decomposition.       

As is well-known, the Oaxaca-Blinder decomposition is not invariant to the choice of the reference group, 

in our case the choice of the reference year.  Thus, for any two years, 𝑡 and 𝑡 − 1, for instance, the 

contribution of the change in rates of return (endowments) can be evaluated in two ways: with respect to 

the endowments (rates of return) in year 𝑡 or those in year 𝑡 − 1.  To get around this, we propose the 

simple device of taking an average of the two decompositions.  This is an example of the application of 

the Shapley value principle to a context where there are two factors pertaining to the two possible 

reference betas or 𝑥′s for the two years over which the change is sought to be decomposed (Shorrocks, 

2013).  Thus, our decomposition can be written as follows.   

Starting with the income and poverty models (1) and (2) and writing the respective regression functions 

evaluated at mean 𝑥’s as 𝑓𝑦(𝛽𝑡
𝑦

, 𝑥𝑡) and 𝑓𝛼(𝛽𝑡
𝛼, 𝑥𝑡), we define:  

 𝑓𝑘(∆𝛽𝑡
𝑘, 𝑥𝑡) = 𝑓𝑘(𝛽𝑡

𝑘, 𝑥𝑡) − 𝑓𝑘(𝛽𝑡−1
𝑘 , 𝑥𝑡)       (3) 

 𝑓𝑘(𝛽𝑡
𝑘, ∆𝑥𝑡) = 𝑓𝑘(𝛽𝑡

𝑘, 𝑥𝑡) − 𝑓𝑘(𝛽𝑡
𝑘, 𝑥𝑡−1)       (4) 

for 𝑘 = 𝑦, 𝛼.  Note that the function 𝑓𝑦 is a simple linear projection, while 𝑓𝛼 is nonlinear; for poverty 

incidence, 𝛼 = 0, the latter is given by the normal distribution function.   

Using (3) and (4), then, expected change in log per capita income and poverty over any two years 𝑡 − 1 

and 𝑡 evaluated at mean 𝑥’s can be written as the sum of a rates of return component (∆𝑅𝑡
𝑘) and an 

endowments component (∆𝐸𝑡
𝑘):  

                                                             
13 The results for models for poverty gap and squared poverty gap (not reported but available from the authors) 
are similar.   
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𝐸(∆ ln 𝑦𝑡) = 𝑓𝑦(𝛽𝑡
𝑦

, 𝑥𝑡) − 𝑓𝑦(𝛽𝑡−1
𝑦

, 𝑥𝑡−1) = ∆𝑅𝑡
𝑦

+ ∆𝐸𝑡
𝑦

       (5) 

and  

𝐸(∆𝑝𝛼𝑡) = 𝑓𝛼(𝛽𝑡
𝛼, 𝑥𝑡) − 𝑓𝛼(𝛽𝑡−1

𝛼 , 𝑥𝑡−1) = ∆𝑅𝑡
𝛼 + ∆𝐸𝑡

𝛼        (6) 

where the two components are given by 

∆𝑅𝑡
𝑘 =  

1

2
[𝑓𝑘(∆𝛽𝑡

𝑘, 𝑥𝑡) + 𝑓𝑘(∆𝛽𝑡
𝑘, 𝑥𝑡−1)]        (7) 

∆𝐸𝑡
𝑘 =  

1

2
[𝑓𝑘(𝛽𝑡

𝑘, ∆𝑥𝑡) + 𝑓𝑘(𝛽𝑡−1
𝑘 , ∆𝑥𝑡)]         (8) 

for 𝑘 = 𝑦, 𝛼.  By construction, the above decomposition is exact.  We use this decomposition below to 

evaluate the relative contributions of the two components for year-to-year change in income and poverty 

as well as over the whole 2001-12 period.  The full-period decomposition is obtained by summing up the 

decompositions for each sub-period, and thus utilizes the information from all intervening years.   For 

poverty changes, we limit ourselves to presenting only the results for the headcount index or poverty 

incidence; the results for the poverty gap and squared poverty gap indices are similar.   

Our decomposition results for the period 2001-12 are shown in Table 4.  For the period as a whole, we 

find that (real) per capita income rose by about 64% (using the approximation ∆𝑙𝑛𝑦 = 𝑑𝑦/𝑦).  Of this, 17 

percentage points are accounted for by changes in endowment, while changes in rates of return 

accounted for 47 percentage points.  Thus, nearly three-quarters of the change in per capita income is 

attributable to changes in rates of return.  The contribution of changing betas to poverty incidence is 

almost identical, also at about three quarters, accounting for 25 of the 34 percentage-point-fall in poverty 

incidence.  Changing betas clearly have been quantitatively important for both income growth and 

poverty reduction.   

<< Table 4 >>  

Table 4 also shows how the cumulative contributions of changing betas and 𝑥’s have evolved over this 

period.  For both income growth and poverty reduction, in absolute terms while the contribution of 

changing betas appears to have rapidly grown in the early years; about four-fifths of the total 

contribution of changing betas was realized by 2007 with more modest additions thereafter.  By 

comparison, the cumulative (absolute) contribution of 𝑥’s grew more steadily over the whole period.  

This time pattern is thus also reflected in a gradual increase in the relative contribution of changing 𝑥’s, 

though as noted above, only contributing about a quarter of the total change by the end of the period.   

The decomposition methods described above can also be exploited to quantify the contributions of 

changes in individual betas or 𝑥’s.  In light of the similarity of overall results income and poverty models, 
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we limit this investigation to income growth only, which is also computationally simpler due to the 

additive separability implied by the linearity of the regression function in model (1).  Table 5 gives the 

main results of this exercise.   

The last row of Table 5 reproduces the overall contributions of changes in endowments and rates of 

return to income growth as in last row of Table 4, showing the dominant role of the latter component.  

However, the breakdown by individual endowments and rates of return in Table 5 shows that there are 

only a handful of factors that account for most of the change.  In particular, changes in two 𝑥’s and two 

betas account for more than 90% of the overall growth in per capita incomes over 2001-12.  The two of 

the 𝑥’s relate to the rise in the average years of schooling and the decline in the child dependency ratio; 

the two betas relate to an increase in the returns to those living in the Coast region and a positive year 

effect representing countrywide growth-enhancing factors or policies whose effects are unrelated to 

observed household endowments.   

A few additional comments on these results are pertinent.   First, most of the positive year effects appear 

to have been realized by 2007 (Table 1), after which there is in fact some decline which may reflect in 

part the slide in economic growth associated with the global crisis of 2009.14  The change in year effects 

nonetheless should be interpreted with caution as they may also reflect changes in survey questionnaire 

since 2007 relating to the reporting of income received as employer or self-employed (see section 2).  

However, as noted before, we do reject overall parameter constancy for the two sub-periods 2001-06 

and 2007-12.  Second, the fairly substantial decline in child dependency ratio from 0.37 in 2001 to 0.29 in 

2012 (Figure 2c) has been another important factor contributing to per capita income growth, and 

reflects the ongoing demographic transition in the country (Villacis and Carrillo, 2012).  By contrast, the 

proportion of the elderly rapidly increased over this period (nearing doubling from 8 to 15 percent).  But 

that failed to wield a significant quantitative influence on income growth, as it was countered by a large 

decline in the negative income effects of the elderly dependency ratio over time (Figure 2d), in turn 

reflecting more productive income generation possibilities for senior-age household members.  Third, the 

Coast region has been noted to be rapidly urbanizing, and this growth appears to have contributed to the 

region substantially overcoming its historical disadvantage relative to the Highland region (Figure 2c).15  

Finally, the results pertaining to the role of education are interesting; it is noteworthy that the main 

contribution of education comes from the rise in the mean years of schooling (by about 0.7 years) rather 

than in the rates of return to schooling, which do not show any significant trend over this period (Figure 

2a).  The results point to substantial untapped potential for further improvements in both the quantity 

and quality of education to deliver future income growth and poverty reduction.    

                                                             
14 Indeed, the subsequent recovery in GDP growth during 2011 and 2012 is not reflected in rising year 
effects, but is potentially picked up by the rise in rates of return on other variables (see Table 1). 
15 According to the 2010 Census, Guayas, the largest province of the Coast region, attained the highest degree 
of urbanization with about 85% of population living in urban areas; see Villacis and Carrillo (2012).   
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<< Figure 2 here >>  

5 Conclusion   

Despite the popularity of Oaxaca-Blinder type decompositions in cross-sectional models (especially in 

labour market contexts), the potential role of changing endowments (𝑥’s) and changing rates of return 

(betas) in accounting for medium to long-term changes in income and poverty has received relatively 

little attention.  In particular, the assumption of unchanging betas over multiple periods spanning a 

reasonable length of time has seldom been put to test.  This paper has sought to test this hypothesis 

using repeated cross-section data for Ecuador for 2001-2012.  Our tests of parameter constancy are 

strongly rejected by these data for models of both income and poverty estimated at the household level.  

Parameter constancy is also rejected over sub-periods 2001-2006 and 2007-2012.  Our findings, therefore, 

call for caution in interpreting results of decomposition exercises that are often based on single cross-

sections.  Similar caution is thus also warranted in poverty mapping exercises where the survey and 

census sources are more than a few years apart.   

Beyond their statistical significance, the paper also investigated whether changes in betas were 

quantitatively significant in contributing to observed income growth and poverty reduction in Ecuador 

over this period.  To explore this, the paper deployed a variation on the Oaxaca-Blinder decomposition 

involving an averaging of decompositions for alternate reference years.  We find that changing betas 

accounted for nearly three-fourths of predicted changes in per capita incomes and poverty in Ecuador 

over this period.  The evidence thus suggests that changing betas may be too important to ignore, both 

statistically and quantitatively.   

The paper also offers elements of a descriptive account of the evolution of real incomes and poverty in 

Ecuador over the decade since 2001.  The country experienced significant income growth and poverty 

reduction over this period, to which both changing betas and changing 𝑥’s contributed.  Although overall, 

the former contributed nearly three times as much as the latter, our more detailed analysis of income 

growth shows that only a handful of factors accounted for about 90% of the total change.  These have 

included improved endowments in terms of average years of schooling and lower dependency ratio 

associated with the country’s demographic transition, as well as improved rates of return over the years, 

especially for households living in the Coast region, possibly associated with this region’s rapid urban 

development.  Our results however suggest no significant improvement in the rates of return to 

education over this period, and thus point to substantial yet-to-be-exploited scope for income growth 

and poverty reduction through further human capital development.    

 



11 
 

References 
 

Blinder, A.S. (1973): Wage discrimination: Reduced form and structural estimates. Journal of Human 

Resources, 8: 436–455. 

Borooah, V. K. (2005): Caste, Inequality and Poverty in India, Review of Development Economics, 9: 

399–414. 

Bouillon, C. and  Tejerina, L. (2008): Descomponiendo los Cambios en los Ingresos de los Hogares 

Ecuador: 1995-2005 Un ejercicio de Micro Simulacion (Decomposition of Income Changes at 

Household level: 1995-2005. An exercise in Microsimulation) in: Informe de Desarrollo Social: 

2007, 111-136. 

Chiliquinga, D. (2014): Understanding the evolution of poverty, growth and inequality in Ecuador: 

2000 to 2012, Monash University, Melbourne. 

Christiaensen, L., Lanjouw, P., Luoto, J. and Stifel, D. (2012): Small Area Estimation based Prediction 

Models to Track Poverty: Validation and Applications. Journal of Economic Inequality, 10: 

267-297.  

Datt, G. and Jolliffe, D. (2005): Poverty in Egypt: Modeling and Policy Simulations. Economic 

Development and Cultural Change, 53: 327-346.   

Elbers, C., O. Lanjouw, J. O. and Lanjouw, P. (2003): Micro-Level Estimation of Poverty and Inequality. 

Econometrica, 71: 355-364. 

Hentschel, J., Lanjouw J.O., Lanjouw P., and Poggi J. (2000). Combining Census and Survey Data to 

Trace the Spatial Dimensions of Poverty: A Case Study of Ecuador. World Bank Economic 

Review 14: 147–65. 

Kijima, Y. (2006): Caste and Tribe Inequality: Evidence from India, 1983–1999. Economic 

Development and Cultural Change, 54: 369-404.  

Lopez, G., and Tinajero, M. (2009): Poverty in Latin America: Sources Of Welfare Disparities in 

Ecuador. Policy Research Working Papers, 5104, World Bank. 

Minot, N. (2000): Generating Disaggregated Poverty Maps: An Application to Vietnam. World 

Development 28: 319–31. 

Oaxaca, R.L. (1973): Male–female wage differentials in urban labor markets, International Economic 

Review, 14: 693–709.  

Shorrocks, A.F. (2013): Decomposition procedures for distributional analysis: a unified framework 

based on the Shapley value, Journal of Economic Inequality, 11(1): 99-126.  

 



12 
 

Stifel, D., and Christiaensen, L. (2007): Tracking poverty over time in the absence of comparable 

consumption data. The World Bank Economic Review, 21: 317-341. 

van de Walle, D. and Gunewardena, D. (2001): Sources of Ethnic Inequality in Viet Nam. Journal of 

Development Economics, 65:177–207.  

Villacis B. and Carrillo, D. (2012): País atrevido: la nueva cara sociodemográfica del Ecuador. (Daring 

Country: the New Socio-demographic Face of Ecuador). Special Edition, Analitika Magazine. 

Instituto Nacional de Estadística y Censos (INEC), Quito. 

Yun, M. S. (2006): Earnings inequality in USA, 1969-99: Comparing inequality using earnings 

equations. Review of Income and Wealth, 52: 127-144. 

 

 



13 
 

 

FIGURE 1: REAL PER CAPITA INCOME AND POVERTY HEADCOUNT INDEX: ECUADOR, 2001-12 
 

 
Note: Real per capita income is at 2012 prices, and also allows for an urban-rural cost of living differential as 
implicit in the poverty lines in Appendix Table A2.   
Source: Authors’ calculations based on ENEMDU surveys (various rounds). 
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FIGURE 2: CHANGES IN SELECT ENDOWMENTS AND RATES OF RETURN, 2001-12 

(a) Average years of schooling (b)  Coast 

  
(c) Child dependency ratio (d) Elderly dependency ratio 

  
Source: Authors’ calculations based on ENEMDU surveys (various rounds). 
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TABLE 1: ESTIMATED MODEL OF REAL PER CAPITA INCOMES, 2001-12 

Independent Variable 
Year 

2001 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

                          

Household size 
Coefficient -0.037 -0.038 -0.025 -0.035 -0.023 -0.050 -0.042 -0.045 -0.037 -0.027 -0.028 

t-stat -6.98 -6.65 -4.95 -7.33 -4.79 -10.51 -8.27 -11.49 -6.90 -5.33 -5.29 

Household head: Female 
Coefficient -0.045 -0.012 -0.070 0.011 0.024 -0.030 -0.080 -0.036 -0.034 -0.056 -0.049 

t-stat -1.26 -0.48 -3.08 0.47 1.30 -1.35 -4.62 -2.11 -2.21 -2.82 -2.61 

Household head: Indigenous 
Coefficient -0.135 -0.228 -0.346 -0.316 -0.311 -0.227 -0.303 -0.313 -0.247 -0.258 -0.281 

t-stat -2.67 -6.02 -8.91 -6.26 -8.79 -6.84 -8.86 -8.91 -7.74 -5.41 -7.16 

Household head: Black 
Coefficient -0.111 -0.045 -0.034 -0.062 -0.093 -0.113 -0.080 -0.054 -0.083 -0.050 -0.121 

t-stat -1.77 -0.81 -0.65 -1.29 -1.78 -2.36 -1.76 -1.13 -1.99 -1.30 -2.75 

Coast region 
Coefficient -0.260 -0.200 -0.124 -0.124 -0.172 -0.126 -0.091 -0.023 -0.062 0.000 0.041 

t-stat -10.47 -10.46 -7.21 -6.68 -10.68 -7.85 -6.13 -1.58 -4.48 -0.01 2.56 

Amazon region 
Coefficient -0.245 -0.209 -0.367 -0.279 -0.179 -0.271 -0.058 -0.331 -0.103 -0.134 -0.137 

t-stat -3.76 -4.27 -7.07 -3.92 -3.48 -6.70 -1.53 -7.40 -2.93 -1.88 -3.19 

Average years of schooling 
of those 25 and above 

Coefficient 0.090 0.097 0.104 0.103 0.103 0.093 0.092 0.081 0.084 0.085 0.085 

t-stat 33.29 48.82 54.07 49.29 56.63 53.94 57.79 46.77 53.31 50.63 46.81 

Proportion of members 
between 0-15 years 

Coefficient -1.168 -1.378 -1.373 -1.338 -1.346 -1.245 -1.170 -1.182 -1.158 -1.132 -1.111 

t-stat -20.04 -31.14 -32.68 -28.41 -34.35 -31.68 -31.72 -31.80 -32.22 -25.17 -26.69 

Proportion of members 
above 60 years 

Coefficient -0.454 -0.369 -0.229 -0.189 -0.171 -0.111 -0.072 -0.042 -0.038 0.028 -0.014 
t-stat -7.60 -8.59 -5.50 -4.61 -4.62 -3.24 -2.40 -1.41 -1.36 0.92 -0.47 

Year 
Coefficient   0.060 0.038 0.052 0.145 0.400 0.324 0.349 0.351 0.285 0.268 

t-stat   0.96 0.62 0.83 2.44 6.97 5.54 6.25 6.09 4.92 4.75 
 

Note: Dependent variable is natural log of income per person in constant 2012 urban prices.  2001 is the omitted year; the estimate for the intercept term 
(corresponding to this year) is 4.254 (with a t-statistic of 89.8).     
Source: Authors’ calculations based on ENEMDU surveys (various rounds). 
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TABLE 2: ESTIMATED MODEL OF POVERTY INCIDENCE, 2001-12 

Independent Variable 
Year 

2001 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

                          

Household size 
Coefficient 0.060 0.053 0.042 0.051 0.028 0.068 0.056 0.058 0.052 0.053 0.041 

t-stat 6.00 6.32 4.48 5.73 2.66 8.05 5.48 6.87 5.89 4.16 3.56 

Household head: Female 
Coefficient 0.139 0.053 0.116 0.021 0.100 0.095 0.111 0.092 0.102 0.127 0.163 

t-stat 2.65 1.31 3.15 0.54 2.62 2.52 3.11 2.57 2.97 2.83 3.90 

Household head: Indigenous 
Coefficient -0.073 0.014 0.130 0.146 0.148 0.158 0.223 0.247 0.182 0.157 0.240 

t-stat -0.93 0.25 2.36 2.36 2.54 2.88 4.18 4.59 3.32 1.58 3.95 

Household head: Black 
Coefficient 0.016 0.082 0.001 0.289 0.071 0.241 0.091 0.096 0.101 -0.005 0.305 

t-stat 0.13 0.86 0.01 3.06 0.87 2.81 1.02 1.08 1.37 -0.07 3.19 

Coast region 
Coefficient 0.511 0.459 0.357 0.315 0.422 0.360 0.315 0.169 0.224 0.085 0.002 

t-stat 12.24 14.62 11.49 9.99 13.28 11.84 10.39 5.59 7.57 2.23 0.07 

Amazon region 
Coefficient 0.046 0.002 0.218 -0.026 0.009 0.211 -0.089 0.282 0.031 -0.015 0.129 

t-stat 0.56 0.04 3.62 -0.36 0.14 3.46 -1.42 4.28 0.49 -0.09 1.94 

Average years of schooling 
of those 25 and above 

Coefficient -0.095 -0.103 -0.118 -0.109 -0.123 -0.100 -0.110 -0.083 -0.093 -0.096 -0.089 

t-stat -20.23 -29.66 -33.51 -31.07 -33.59 -28.82 -32.30 -22.42 -27.21 -23.41 -22.40 

Proportion of members 
between 0-15 years 

Coefficient 1.571 1.956 1.992 1.892 2.183 1.926 2.014 1.942 2.037 1.746 1.646 

t-stat 15.75 26.09 25.64 23.96 28.15 24.49 26.23 24.29 26.93 15.99 18.44 

Proportion of members 
above 60 years 

Coefficient 0.521 0.420 0.309 0.263 0.235 0.313 0.287 0.217 0.305 0.131 0.190 

t-stat 5.72 6.25 4.67 4.14 3.45 5.08 4.74 3.63 5.38 1.87 3.12 

Year 
Coefficient   -0.091 -0.040 -0.090 -0.205 -0.568 -0.417 -0.506 -0.552 -0.392 -0.398 

t-stat   -0.91 -0.40 -0.90 -1.89 -5.80 -4.07 -5.14 -5.57 -3.50 -3.88 
 

Note: Dependent variable is a binary variable (=1 if household is poor, =0 otherwise).  2001 is the omitted year; the estimate for the intercept term (corresponding to 
this year) is -0.045 (with a t-statistic of -0.6).     
Source: Authors’ calculations based on ENEMDU surveys (various rounds). 
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TABLE 3: TESTING FOR CONSTANCY OF PARAMETERS OVER TIME: FULL PERIOD 2001-12, AND SUB-PERIODS 2001-06 AND 2007-12 

  2001-2012 2001-2006 2007-2012 

  Income Model   Poverty Model Income Model   Poverty Model Income Model   Poverty Model 

Variables 
F stat  
(df = 
10) 

Prob 
> F 

  

Chi2 stat  
(df = 10) 

Prob > 
Chi2 

F stat  
(df = 10) 

Prob 
> F 

  

Chi2 stat  
(df = 10) 

Prob > 
Chi2 

F stat  
(df = 10) 

Prob 
> F 

  

Chi2 stat  
(df = 10) 

Prob > 
Chi2 

Household size 3.31 0.00   11.7 0.30 1.99 0.09   5.75 0.22 3.53 0.00   4.00 0.55 

Household head: Female 2.58 0.00   9.25 0.51 3.02 0.02   5.37 0.25 1.13 0.34   2.21 0.82 

Household head: Indigenous 1.90 0.04   22.5 0.01 3.55 0.01   8.67 0.07 0.95 0.45   2.21 0.82 

Household head: Black 0.38 0.96   14.9 0.14 0.33 0.86   5.78 0.22 0.44 0.82   8.82 0.12 

Coast region 23.9 0.00   201.0 0.00 7.13 0.00   20.3 0.00 15.0 0.00   83.5 0.00 

Amazon region 4.84 0.00   33.0 0.00 1.96 0.10   9.74 0.05 6.47 0.00   21.9 0.00 

Average years of schooling 20.5 0.00   112.1 0.00 6.73 0.00   31.3 0.00 8.23 0.00   34.5 0.00 

Proportion of members 0-15 
years old 

5.93 0.00   40.8 0.00 2.51 0.04   24.4 0.00 1.32 0.25   15.8 0.01 

Proportion of members above 
60 years 

12.8 0.00   20.4 0.03 6.58 0.00   9.30 0.05 2.24 0.05   6.54 0.26 

Year 14.8 0.00   59.9 0.00 1.85 0.12   4.24 0.37 2.30 0.04   7.41 0.19 

All parameters are constant 46.9(a) 0.00   2569.6(a) 0.00 26.43(b) 0.00   642.4(b) 0.00 6.99(c) 0.00   298.5(c) 0.00 

Note:  (a) degrees of freedom = 100.  Tests based on model estimates in Tables 1 and 2.    (b) degrees of freedom = 40, (c) degrees of freedom = 60  
Source: Authors’ calculations based on ENEMDU surveys (various rounds). 
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TABLE 4: CONTRIBUTION OF CHANGES IN ENDOWMENT (∆E) AND RATES OF RETURN (∆R) TO CHANGE IN PER CAPITA INCOME AND POVERTY, 

 2001-12  

      
Cumulative contribution to ∆ lny (x100)   Cumulative contribution to ∆ p0 (x100) 

Period Absolute Relative   Absolute Relative 

      ∆E ∆R Total ∆E ∆R   ∆E ∆R Total ∆E ∆R 

                            

2001 - 2003 -0.2 7.2 7.0 -2% 102%   0.1 -3.6 -3.5 -2% 102% 

2001 - 2004 1.8 21.2 23.0 8% 92%   -0.9 -9.4 -10.3 8% 92% 

2001 - 2005 4.2 19.3 23.5 18% 82%   -2.1 -9.7 -11.8 18% 82% 

2001 - 2006 4.4 33.7 38.1 12% 88%   -2.2 -17.4 -19.6 11% 89% 

2001 - 2007 5.6 42.5 48.0 12% 88%   -2.8 -19.7 -22.5 12% 88% 

2001 - 2008 7.9 42.4 50.3 16% 84%   -4.1 -19.9 -23.9 17% 83% 

2001 - 2009 8.6 36.8 45.4 19% 81%   -4.7 -17.6 -22.3 21% 79% 

2001 - 2010 11.1 44.3 55.4 20% 80%   -5.9 -21.7 -27.5 21% 79% 

2001 - 2011 15.3 47.6 63.0 24% 76%   -8.0 -23.5 -31.5 25% 75% 

2001 - 2012 17.2 47.1 64.3 27% 73%   -8.8 -24.7 -33.6 26% 74% 
 

Note:  Based on decomposition methods as set out in equations (5)-(8) and model estimates in Tables 1 and 2.        
Source: Authors’ calculations based on ENEMDU surveys (various rounds). 
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TABLE 5: CONTRIBUTION OF CHANGES IN INDIVIDUAL ENDOWMENTS AND RATES OF RETURN TO TOTAL GROWTH IN PER 

CAPITA INCOME DURING 2001-12  

  Endowments (∆E)   Rates of return (∆R) 

Variables 
Absolute 
contribn. 

%age 
contribn. 

  
Absolute 
contribn. 

%age 
contribn. 

Household size 2.4 3.7   4.3 6.7 

Household head: Female -0.2 -0.3   -0.2 -0.3 

Household head: Indigenous 0.2 0.4   -1.2 -1.8 

Household head: Black 0.0 0.0   0.0 -0.1 

Coast region -0.3 -0.4   15.3 23.7 

Amazon region -0.3 -0.4   0.6 0.9 

Average years of schooling 6.4 9.9   -3.9 -6.1 

Proportion of members 0-15 years old 10.0 15.5   1.2 1.9 

Proportion of members above 60 years -1.1 -1.6   4.3 6.6 

Year       26.8 41.6 

Total contribution 17.2 26.7   47.1 73.3 
 

Note:  Based on decomposition methods as set out in equations (5)-(8) and model estimates in Table 1.      
Source: Authors’ calculations based on ENEMDU surveys (various rounds). 
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Appendix 
 

 

TABLE A1: ENEMDU SAMPLE SIZE AND ECLAC POVERTY LINES, 2001-12 

Year 

Sample Size Poverty line 

Number of 
households 

Number of 
individuals 

Urban Rural 

(USD/person/month) 

2001 14,062 60,752 59.8 36.9 

2003 18,959 82,317 72.6 44.8 

2004 19,392 83,043 74.6 46.0 

2005 18,357 77,050 77.1 47.6 

2006 18,484 77,964 79.6 49.1 

2007 18,933 76,922 81.9 50.6 

2008 19,394 78,742 90.6 56.5 

2009 19,437 78,878 94.2 58.7 

2010 20,677 82,774 97.8 61.1 

2011 18,776 69,653 103.7 65.0 

2012 19,840 73,686 109.0 68.5 
 

Note: Poverty lines from 2004 to 2012 are estimated by ECLAC.  For 2001 and 2003, these are authors’ 
estimates using the CPI for Ecuador.     
Source: National Statistics and Census Institute (INEC) and the Economic Commission for Latin America and the 

Caribbean (ECLAC). 

 


