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Abstract
This paper uses inequality decomposition techniques in order to analyze the
consequences of entrepreneurial activities to household income inequality in
Southern Ethiopia. A uniform increase in entrepreneurial income reduces per-
capita household income inequality. This implies that encouraging rural
entrepreneurship may be favorable for both income growth and income
distribution. Such policies could be particularly successful if directed at the low-

income, low-wealth, and relatively uneducated segments of the society.
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1. Introduction

There is a wide-spread agreement among economists that income inequality
rises during early stages of economic growth. This is worrisome for two main reasons.
First and foremost, a rise in inequality almost always leads to a rise in poverty, and
poverty in developing countries implies hunger and malnutrition. Second, inequality
may be harmful for the growth process itself, creating a vicious cycle of
underdevelopment and poverty (Galor and Zeira, 1993; Deininger and Squire, 1998;
Aghion et al., 1999). As a result, a wide body of literature was devoted in the last few
decades to the analysis of the link between development and inequality (Kimhi, 2004).
These include theoretical modeling (e.g., Galor, 2000; Aghion, 2002; Benhabib, 2003),
as well as empirical studies, the majority of which aiming at supporting or refuting the
Kuznets (1955) inverted-U hypothesis that inequality is rising during early stages of
development and is declining in later stages (Barro, 2000; Lundberg and Squire, 2003;
Banerjee and Duflo, 2003). In particular, Deutsch and Silber (2004) have shown,
using a cross-country data set, that the composition of income by sources affects the
association between development and inequality. Specifically, they found that the
rising section of the Kuznets curve is mainly caused by an increase in the importance
of wage labor income, while the declining section is caused, among other things, by a
decrease in the importance of entrepreneurship income. This implies that
entrepreneurship is associated with higher income inequality.

Theoretically, the association between entrepreneurship and inequality is not
straightforward to predict. While the "conventional wisdom" has been to associate
entrepreneurship with higher inequality, because of the risk embodied in it, Kanbur
(1982) has shown that this is not necessarily true, and depends, among other things,
on the progressivity of the tax regime. Alao, Meh (2005) has found that eliminating
progressive taxation has a negligible effect on wealth inequality when
entrepreneurship is considered but has a large effect when entrepreneurship is omitted.
Empirical evidence of U.S. data suggests that entrepreneurship leads to wealth
concentration, mostly due to the higher saving rates of entrepreneurs (Quadrini, 1999).
This has been supported by the theoretical models of Meh (2005) and Cagetti and De
Nardi (2006), among others. Several researchers (e.g., Rapoport, 2002; Naude, 2008)
claimed that inequality could encourage entrepreneurship in developing countries, but
the opposite direction has not been much explored. The purpose of this paper is to

analyze the consequences of entrepreneurship to household income inequality in a



predominantly subsistence economy in Southern Ethiopia, using inequality
decomposition techniques applied to household survey data. These techniques have
been found particularly useful in the case of multiple income sources, which is a
common characteristic of agricultural societies (e.g., Arayama et al., 2006; Kimhi,
2007; Morduch and Sicular, 2002).

In the higher altitudes of Southern Ethiopia, subsistence agriculture is based
on the cultivation of Ensete (false banana), which is used mostly for self consumption.
Labor markets are fairly thin. As a result, entrepreneurial activities are an important
source of cash income for the local population. In other parts of Ethiopia, cash crops
were found to be important for household welfare (Bigsten et al., 2003). In these
densely-populated areas, land is the most limiting factor of production. The allocation
of land among households reflects social norms that were followed over the years,
enforced by tradition, by the socialist administration that was in power until 1991, and
by the leadership of village chiefs throughout recent history (Kebede, 2004). As a
result, landholdings, cultivation techniques, and agricultural production are relatively
homogeneous across the population. Despite that, income inequality is surprisingly
high (Jayne et al., 2003; van der Berg and Kumbi, 2006).

It has been found that elsewhere in Ethiopia, members of farm households
engage in low-wage off-farm employment as a response to surplus labor in farming,
whereas they engage in self-employment activities in order to earn an attractive return
to their qualifications (Woldenhannaa and Oskam, 2001). This, coupled with entry
barriers into self-employment activities (Dercon and Krishnan, 1996), could lead to a
positive association between income inequality and entrepreneurship. Therefore,
while entrepreneurship should be promoted as a welfare-enhancing household
strategy in Southern Ethiopia (Carswell, 2002), it could also have adverse inequality
implications. The policy implications of this argument are clear: while supporting and
promoting entrepreneurship in rural areas of developing countries is likely to increase
average welfare, it should by no means be considered as a policy that supports the
poor (Barrett et al., 2001). For Ethiopia, van der Berg and Kumbi (2006) found that
entrepreneurial income is equalizing, but also reported that contradicting results have
been obtained for different parts of the country. While the inequality decomposition
results from Southern Ethiopia may not be directly generalized to developing
countries as a whole, studying such a specific case study has its advantages. In

particular, entrepreneurial activities are well-specified, and the simplicity of the



economy allows one to make direct associations between the results and the basic
properties of the economy.

Section 2 of this paper presents the inequality decomposition techniques. The
population and the data are described in section 3. The decomposition results are
presented in section 4, and in section 5, the effects of income sources on inequality
are differentiated by population sub-groups. Section 6 provides a brief summary and

some concluding remarks and caveats.

2. Empirical methodology
The empirical analysis in this paper is based on the method for decomposing
income inequality by income sources developed by Shorrocks (1982). He suggested

focusing on inequality measures that can be written as a weighted sum of incomes:

()  Iy)=Zady)ys

where a; are the weights (as functions of the entire income distribution), y; is the
income of household 7, and y is the vector of household incomes. If income is
observed as the sum of incomes from k different sources, y=%y7", the inequality

measure (1) can be written as the sum of source-specific components S*:

Q) Iy) =Zay)Zpi = Tl Zaly)yi = LSt

Dividing (2) through by /(y), one obtains the proportional contribution of income

source k to overall inequality as:

(3) s =Zaypliny).

Shorrocks (1982) noted that the decomposition procedure (3) yields an infinite
number of potential decomposition rules for each inequality index, because in
principle, the weights a;(y) can be chosen in numerous ways, so that the proportional
contribution assigned to any income source can be made to take any value between
minus and plus infinity. In particular, three measures of inequality that are commonly
used in empirical applications are: (a) the Gini index, with a,-(y)=2(i—(n+1)/2)/(un2),

where i is the index of observation after sorting the observations from lowest to



highest income, 7 is the number of observations and x is mean income; (b) the
squared coefficient of variation with a(y)=(v-p)/(np®); and (c) Theil's T index with
a{y)=In(y;/w)/n. Shorrocks (1982) further showed that additional restrictions on the
choice of weights can reduce the number of potential decomposition rules, and even
obtain a unique decomposition rule, which turns out to be based on the weights
related to the squared coefficient of variation inequality index. Fields (2003) reached
the same conclusion in a different way. However, Shorrocks (1983) still suggested not
to rely solely on this decomposition rule in empirical analyses. Kimhi (2007) has
shown that using the weights related to Theil's T inequality index could produce
counter-intuitive results. Hence in this paper we decompose income inequality using
the Gini and squared CV decomposition rules.

The existing literature often confuses proportional contributions to inequality
and marginal effects, but these are not equivalent terms: the contribution to inequality
of an income source reflects its variability and its correlation with total income, and
does not inform us what happens to inequality if income from this source increases. In
fact, Shorrocks (1983) has noted that comparing s*, the proportional contribution to
inequality of income source &, and o, the share of income from source & in total
income, is useful for knowing whether the K™ income source is equalizing or
disequalizing. Lerman and Yitzhaki (1985) have shown that the relative change in the
Gini inequality index following a uniform percentage change in y* is (s*-a*)G(y). This
is essentially a marginal effect. For other inequality decomposition rules, marginal
effects can be obtained by simulating changes in y*. We use bootstrapping to obtain
standard errors for both proportional contributions to inequality and marginal effects.

The shortcoming of the analysis of marginal effects of income sources on
inequality is due to the fact that most households do not have income from all sources.
For example, only 53% of the households in our sample have income from
entrepreneurial activities. The marginal effects refer to a uniform increase in
entrepreneurial income, but only for households with positive entrepreneurial income.
However, an increase in entrepreneurial income can be a result of increasing the
number of entrepreneurs as well. The effect of such an increase on inequality will be
denoted as "extensive marginal effect." Computing the extensive marginal effects by
simulations is complicated by the fact that income from each and every source is
likely to change when a household changes status from non-entrepreneur to

entrepreneur. Accounting for these changes requires a full set of counterfactual



income distributions, which is beyond the scope of this paper. Alternatively, we use a
simpler simulation exercise in which we turn an average non-entrepreneur into an
average entrepreneur. The simulation exercise is based on the fact that increasing the
number of households who have positive income from source & by one percent is
equivalent to increasing total income of households who have positive income from
source k by one percent. In addition, the income of households who have zero income
from source k can be decreased by a certain percentage that is equivalent to the
percentage by which the number of households who have zero income from source k&
has to be decreased so as to keep the total number of households constant.
Specifically, the extensive marginal effects are computed in the following way.
First, we partition the level of inequality in equation 1 into two subsamples, those who

have income from a particular source (+) and those who do not (-):

4  Ly)=Zialy)yi + Zieady)y:

Then, we simulate a shift of one percent of households from the (-) subsample to the
(+) subsample, assuming that once a household moves from (-) to (+), its per-capita
income also changes by the same percentage in which the mean income of (+) is

larger than the mean income of (-). Technically, the simulated level of inequality is

(5)  I*y)=Iy) +0.01Z;:aly)yi - xZialy)ys

where x = 0012,+y, /Zi_y,'.

This is equivalent to proportionately reducing the inequality weights a,(y) for all non-
entrepreneurs and increasing the weights on entrepreneurs, holding the sum of the

weights fixed.

3. The population and the data

The data used in this research was collected through a household survey, which
was conducted during January-March of 1995 in the Ejana-Wolene, one of the sub-
districts of the Guragie administrative zone, in the Southern region of Ethiopia. Ejana
Wolene (marked on the map as "Agena") is a rural area located 240 km South of

Addis Ababa, the capital of Ethiopia (figure 1). According to 1995 district



administration records, total population was estimated to be 217,840. Ensete (false
banana) is the major crop and food source in the region, and is grown by most
households on small plots around the house. The cultivation of Ensete is highly labor-
intensive, with men responsible for transplanting and harvesting, and women responsible
for further processing and preparation.

Nineteen peasant associations out of the sixty-five peasant associations in the
district were selected for the survey. The selection was based on accessibility and on an
attempt to represent the diverse agro-economical conditions of the district. A total of 583
households were surveyed, about 31 in each of the 19 peasant associations (an average
peasant association in Guragie includes around 400 households). In each peasant
association the households were chosen at random with the assistance of the local chief.
An enumerator recorded food intakes of all household members during three consecutive
days, and also administered a questionnaire, which included questions about personal
and family characteristics, food production and expenditures, income and assets, health,
and time allocation. The survey was conducted by a team of researchers from the
Hebrew university in Israel, from Tilburg University in The Netherlands, and from The
Ethiopian Nutrition Institute. The questionnaire followed closely similar questionnaires
that were administered earlier in rural Ethiopia by researchers from The University of
Oxford, from IFPRI, and from Addis Ababa University (Dercon and Krishnan, 2000;
Block and Webb, 2001), with some adjustments to the specific nature of Ensete-
cultivating households. The data was typed into SPSS files by the staff of the Ethiopian
Nutrition Institute, and these files were subsequently modified, by adding variables
constructed from the raw data, by researchers from The Hebrew University and Tilburg
University. The data were used in previous research, mostly on health and nutrition, by
Kimbhi and Sosner (2000) and Kimhi (2006). 571 observations (98%) had complete
income records and were used in this analysis.

The main income-generating activity of the surveyed population was
agricultural production. Each and every household was engaged in the cultivation of
Ensete, and sometimes other secondary crops. Some households were also engaged in
raising livestock. These are all traditional activities, and most of their resulting output
is intended for self consumption. Entrepreneurial activities, on the other hand, require
access to markets and changes in the traditional patterns of time allocation within
farming households, and are therefore different in nature from agricultural activities.

These include handicrafts, trade and transport (by animals), and are dominated by



women, although men who are engaged in these activities have much higher incomes
than women (table 1). It is likely than men spend more time than women on
entrepreneurial activities. Men are also considerably more educated than women
(Kimhi 2006), and education considerably enhances income from self-employment
activities (van der Sluis et al., 2004). Note that Quisumbing and Yohannes (2004)
reported equal participation rates of men and women in self-employment activities in

rural Ethiopia.

4. Inequality decomposition results and marginal effects

Table 2 shows that agricultural income comprises 51% of per-capita
household income in the sample, whereas it is responsible for 57% and 38% of total
income inequality, using the Gini and squared CV decomposition rules, respectively.
Hence, it is reasonable that the marginal effects of agricultural income will be positive
and negative, respectively, on these two decomposition rules. The choice of the
decomposition rule matters, then, for the evaluation of a uniform increases in
agricultural income. The same is true for hired labor income, which is 11% of total
household income, but in this case neither of the marginal effects is statistically
significant. Entrepreneurial income, on the other hand, which consists of 17% of
household income on average, accounts for only 10% and 8% of income inequality,
using the Gini and squared CV decomposition rules, respectively. Consequently, the
marginal effects of entrepreneurial income on household income inequality are
negative and statistically significant in both cases. Remittances, which comprise 21%
of household income on average, have positive but insignificant marginal effects on
inequality.

The bottom part of table 2 shows the extensive marginal effects, i.e., the
change in inequality of increasing the number of households that obtain income from
labor/entrepreneurship/remittances by 1%. The extensive marginal effects of labor
income and remittances are negative and positive, respectively, and are close to being
significant. The extensive marginal effects of entrepreneurship are positive but far
from being statistically significant. Increasing the number of entrepreneurs, therefore,
is not likely to change income inequality in Southern Ethiopia. This is at least in part
due to the fact that the average incomes of entrepreneurs and non-entrepreneurs are

not very different.



To summarize the results thus far, entrepreneurial income is the only income
source with marginal effects that are both statistically significant and consistent in
sign across the two inequality indices. A uniform increase in entrepreneurial income
is expected, therefore, to reduce household income inequality. A direct policy
implication is that creating favorable conditions for entrepreneurship in Southern
Ethiopia (e.g., extending credit to small businesses) could at the same time increase
average household income and reduce household income inequality. The question is
what would be the effect on inequality if the increase in entrepreneurial income is not
uniform. The positive inequality contribution of entrepreneurial income implies that a
mean-preserving increase in variability of entrepreneurial income is likely to increase
inequality. Hence, an increase in entrepreneurial income that also reduces its
variability unambiguously reduces household income inequality. However, in the case
of an increase in entrepreneurial income that also increases its variability, the two

effects go in opposite directions, and the result is ambiguous.

5. Differentiating by population sub-groups

One shortcoming of the definition of marginal effects is that a uniform
increase in income from a certain source is not likely to be observed in reality. With
the exception of certain government tax and transfer policies, household income can
only be affected indirectly by policies that affect the determinants of income. These
policies are not likely to be uniform across the population. For example, labor income
may be increased through educational programs, but the impact of educational
programs is likely to vary by education levels.

To examine whether the sensitivity of inequality to entrepreneurial income
varies by population sub-groups, the marginal effects of entrepreneurial income were
computed again by simulations in which each population sub-group is treated
separately. For example, in order to compare marginal effects of female-headed
households and male-headed households, we should increase entrepreneurial income
of female-headed household by one percent and compute the marginal effect, and then
increase entrepreneurial income of male-headed households by one percent and
compute the marginal effect. Similar simulation exercises can be conducted for
population subgroups defined according to other demographic and socio-economic
household characteristics. The simulation results are in table 3. The second column

shows the number of observations in each population sub-group, and the third column



shows the mean level of entrepreneurial income in each sub-group. The next two
columns give the marginal effects on the Gini and squared CV inequality indices,
respectively. All the differences in marginal effects of entrepreneurial income
between population sub-groups were statistically significant. The results of the
relevant tests are in appendix 2.

Recall that the overall marginal effects of entrepreneurial income were
negative (table 2). We observe that virtually all sub-group-specific marginal effects
are negative, with a few exceptions that are mostly not statistically significant.
Differentiating by income quintiles, we find that increasing entrepreneurial income of
the lowest 80% of the households is likely to reduce inequality. The marginal effect of
entrepreneurial income of the highest income quintile is positive, but statistically
significant only in the case of the Gini inequality index. The results in table 3 further
point to several population sub-groups in which the marginal effects are larger in
absolute value. However, there is no clear association between the size of the
marginal effect and the level of entrepreneurial income. For example, marginal effects
are smaller in absolute value among single-headed households and among Muslim
households, that have lower levels of entrepreneurial income, but also among
wealthier households and among more educated households, that have higher levels of
entrepreneurial income. Marginal effects of entrepreneurial income are also larger in
absolute value among households with fewer children (and lower levels of
entrepreneurial income). However, the absolute value of the marginal effect seems to
be associated with the size of the population sub-group: single-parent households,
Muslim households, more educated households and wealthier households are all
smaller than the complementary population sub-groups, while households with fewer
children are the majority. Overall, despite the fact that the marginal effects of
different population sub-groups are different in magnitude, they are almost always
negative. This leads one to conclude that the overall marginal effects reflect changes
in inequality within the population sub-groups more than between them.

It should be noted that regression-based inequality decomposition techniques,
suggested by Fields (2003) and by Morduch and Sicular (2002), are preferred for
examining the impact of population characteristics on inequality. However, estimating
the income-generating equations turned out to be highly unsatisfactory (in particular,
household wealth explained almost all of the explained variation in per-capita

income) in our case, and therefore we do not present these results.

10



6. Summary and conclusions

In this paper, inequality decomposition techniques were used in order to
analyze the consequences of entrepreneurial activities to household income inequality
in Southern Ethiopia. Household income inequality was first decomposed by income
sources, and marginal effects of each income source on inequality were derived. Then
we differentiated the marginal effects of income sources on inequality by population
sub-groups. We found that a uniform increase in entrepreneurial income reduces per-
capita household income inequality. This implies that encouraging rural
entrepreneurship may be favorable for both income growth and income distribution.
However, increasing the number of entrepreneurs does not affect inequality. By
differentiation the marginal effects by population sub-groups, we found that
entrepreneurship-supporting policies could be particularly successful in reducing
inequality if directed at the low-income, low-wealth, and relatively uneducated
segments of the society.

Several caveats are worth mentioning. First, computing income from
agriculture involved some imputations, and the sensitivity checks reported in
appendix 1 showed that the decomposition results are somewhat sensitive to the
imputation methods. Second, the Gini and squared CV decomposition rules gave
contradictory results in several cases. However, in all cases the qualitative result that
entrepreneurial activities reduce inequality has not changed, and therefore one can be
quite confident about it. Whether this result can be generalized is not clear, because of
the specificity of our research population. However, studies in other countries, e.g.,
Vietnam (Oostendorp et al., 2009) have reached similar conclusions. Still, this study

should be replicated in other countries or regions in order to assess this issue.

11



References

Aghion, Philippe (2002). "Schumpeterian Growth Theory and the Dynamics of Income
Inequality." Econometrica 70, 855-882.

Aghion, Philippe, Eve Caroli, and Cecilia Garcia-Penalosa (1999). "Inequality and
Economic Growth: The Perspective of the New Growth Theories." Journal of Economic
Literature 37, 1615-60.

Arayama, Yuko, Jong Moo Kim, and Ayal Kimhi. Determinants of Income Inequality
among Korean Farm Households. Center for Economic Research Discussion Paper
No. 161, School of Economics, Nagoya University. November 2006.

Banerjee, Abhijit V., and Esther Duflo (2003). "Inequality and growth: What can the
data say?" Journal of Economic Growth 8, 267-299.

Barrett, Christopher B, Thomas Reardon, and Patrick Webb (2001). "Nonfarm
Income Diversification and Household Livelihood Strategies in Rural Africa:
Concepts, Dynamics, and Policy Implications." Food Policy 26, 315-331.

Barro, Robert J. (2000). "Inequality and Growth in a Panel of Countries." Journal of
Economic Growth 5, 5-32.

Benhabib, Jess (2003). "The Tradeoff Between Inequality and Growth." Annals of
Economics and Finance 4, 329-345.

Bigsten, Arne, Bereket Kebede, Abebe Shimeles, and Mekonnen Taddesse (2003).
"Growth and Poverty Reduction in Ethiopia: Evidence from Household Panel
Surveys," World Development 31, 87-106.

Block, Steven A., and Patrick Webb (2001). "The dynamics of livelihood
diversification in post-famine Ethiopia." Food Policy 26, 333-350.

Cagetti, Marco, and Mariacristina De Nardi (2006). "Entrepreneurship, Frictions, and
Wealth." Journal of Political Economy 114, 835-870.

Carswell, Grace (2002). "Livelihood Diversification: Increasing in Importance or
Increasingly Recognized? Evidence from Southern Ethiopia." Journal of International
Development 14, 789-804.

Deininger, Klaus, and Lyn Squire (1998). “New Ways of Looking at Old Issues:
Inequality and Growth.” Journal of Development Economics 57, 259-287.

Dercon, Stefan, and Pramila Krishnan (1996). "Income Portfolios in Rural Ethiopia
and Tanzania: Choices and Constraints." Journal of Development Studies 32, 850-
875.

Dercon, Stefan, and Pramila Krishnan (2000). “In Sickness and in Health: Risk

Sharing within Households in Rural Ethiopia.” Journal of Political Economy 108,
688-727.

12



Deutsch, Joseph, and Jacques Silber (2004). "Measuring the Impact of Various Income
Sources on the Link between Inequality and Development: Implications for the Kuznets
Curve." Review of Development Economics 8, 110-127.

Fields, Gary (2003). "Accounting for Income Inequality and Its Change: A New
Method, with Application to the Distribution of Earnings in the United States."
Research in Labor Economics 22, 1-38.

Galor, Oded (2000). "Income Distribution and the Process of Development." European
Economic Review 44, 706-712.

Galor, Oded, and Joseph Zeira (1993). "Income Distribution and Macroeconomics."
Review of Economic Studies 60, 35-52.

Jayne, T.S., Takashi Yamano, Michael T. Weber, David Tschirley, Rui Benfica,
Antony Chapoto and Ballard Zulu (2003). "Smallholder Income and Land

Distribution in Africa: Implications for Poverty Reduction Strategies." Food Policy 28,
253-275.

Kanbur, S.M. Ravi (1982). "Entrepreneurial Risk Taking, Inequality, and Public
Policy: An Application of Inequality Decomposition Analysis to the General
Equilibrium Effects of Progressive Taxation." Journal of Political Economy 90, 1-21.

Kebede, Bereket (2004). Administrative Allocation, Lease Markets and Inequality in
Land in Rural Ethiopia: 1995-97. WeD Working Paper 07, ESRC Research Group on
Wellbeing in Developing Countries, University of Bath, UK.

Kimbhi, Ayal (2004). Growth, Inequality and Labor Markets in LDCs: A Survey. CESifo
Working Paper No. 1281. Available at SSRN: http://ssrn.com/abstract=608902.

Kimbhi, Ayal (2006). “Gender Differences in Health and Nutrition in Southern
Ethiopia.” In Premananda Bharati and Manoranjan Pal (eds.), Gender Disparity:

Manifestations, Causes and Implications, New Delhi: India, Amnol Publications, pp.
198-213.

Kimbhi, Ayal (2007). Regression-Based Inequality Decomposition: A Critical Review
and Application to Farm-Household Income Data. Discussion Paper No. 16.07, The
Center for Agricultural Economic Research, Rehovot, Israel.

Kimbhi, Ayal, and Nathan Sosner (2000). Intrahousehold Allocation of Food in
Southern Ethiopia. Working Paper No. 20002, The Center for Agricultural Economic
Research, Rehovot, Israel.

Kuznets, Simon (1955). “Economic Growth and Income Inequality.” The American
Economic Review 45, 1-28.

Lerman, Robert 1., and Shlomo Yitzhaki (1985). "Income Inequality Effects by

Income Source: A New Approach and Applications to the United States." Review of
Economics and Statistics 67, 151-156.

13



Lundberg, Mattias, and Lyn Squire (2003). “The Simultaneous Evolution of Growth
and Inequality.” The Economic Journal 113, 326-344.

Meh, Cesaire A. (2005). "Entrepreneurship, Wealth Inequality, and Taxation." Review
of Economic Dynamics 8, 688-719.

Morduch, Jonathan, and Terry Sicular (2002). "Rethinking Inequality Decomposition,
with Evidence from Rural China." The Economic Journal 112, 93-106.

Naude, Wim (2008). Entrepreneurship in Economic Development, Research Paper No.
2008/20, UNU-WIDER.

Oostendorp, Remco H., Tran Quoc Trung and Nguyen Thanh Tung (2009). "The
Changing Role of Non-Farm Household Enterprises in Vietnam." World Development
37, 632-644.

Quadrini, Vincenzo (1999). "The Importance of Entrepreneurship for Wealth
Concentration and Mobility." Review of Income and Wealth 45, 1-19.

Quisumbing, Agnes R., and Yisehac Yohannes (2004). "How Fair is Workfare?
Gender, Public Works, and Employment in Rural Ethiopia". World Bank Policy
Research Working Paper No. 3492.

Rapoport, Hillel (2002). "Migration, Credit Constraints and Self-Employment: A
Simple Model of Occupational Choice, Inequality and Growth." Economics Bulletin
15, 1-5.

Shorrocks, Anthony F. (1982). "Inequality Decomposition by Factor Components."
Econometrica 50, 193-211.

Shorrocks, Anthony F. (1983). "The Impact of Income Components on the
Distribution of Family Incomes." Quarterly Journal of Economics 98, 311-326.

van den Berg, Marrit, and Girma Earo Kumbi. (2006). "Poverty and the Rural
Nonfarm Economy in Oromia, Ethiopia." Agricultural Economics 35, 469-475.

van der Sluis, Justin, Mirjam Van Praag, and Wim P.M. Vijverberg (2004).
Entrepreneurship Selection and Performance: A Meta-analysis of the Impact of
Education in Less Developed Countries. Tinbergen Discussion Paper No. T1 03-036/3,
University of Amsterdam.

Woldenhannaa, T, and A. Oskam (2001). "Income Diversification and Entry Barriers:
Evidence from the Tigray Region of Northern Ethiopia." Food Policy 26, 351-365.

14



Appendix 1: sensitivity analysis

Computing household income from agricultural activities was complicated by two
main issues. First, most of the agricultural output was used for household
consumption, and hence the value of output had to be imputed. This is further
complicated by the fact that the quantity of output is reported in many different local
units of weight, volume, etc. Second, labor is the dominant factor of production, and
in most cases hired workers are either paid in kind or work as part of a labor sharing
arrangement, without explicit compensation.

To deal with the computation of output, we used three different methods. First,
we converted all units of output to kilograms and then used price per kilogram of each
type of output, derived as a village-level median of all available price data. Second,
we used similarly-derived prices per each unit of measurement for each type of output,
and then aggregated the values. Third, we used prices obtained from administrative
officials, which were available for about half of the agricultural activities reported.
For the other cases, we used prices derived by the first method. The results show that
income inequality is higher when using the second imputation method, while the first
and the third methods yield roughly similar inequality results. In addition, the
contribution of agricultural income to inequality is lower when using the second
imputation method, while the marginal effect of entrepreneurial income is larger in
absolute value.

To deal with the computation of labor input, we used four different methods.
First, we used median levels of wages in each village. To check the sensitivity of the
results to this method, we also imputed wages that are one birr above and below the
median. Finally, we used the actual wages when those were reported, and imputed
wages that were not reported using the median. The results show that using wages
above (below) the median results in higher (lower) income inequality. Using actual
wages (fourth method) also results in lower inequality. The changes in the
decomposition results are relatively small. The changes in the marginal effects are
somewhat larger, with marginal effects of the second and third methods generally
larger and smaller in absolute value, respectively.

As a final sensitivity check, we excluded the costs of the three labor activities
that involve mostly labor sharing arrangements. This resulted in higher agricultural
income and lower income inequality, but the inequality decomposition results
changed only slightly. Marginal effects did change considerably, though. For example,
marginal affects of agricultural income on the Gini inequality index changed from
positive and mostly significant to negative but insignificant. Marginal effects of
entrepreneurial income on the Gini (squared CV) inequality index became larger
(smaller) in absolute value, while marginal effects of remittance income became
larger for both inequality indices.

Regardless of the sensitivity of the results to the computation of agricultural
income, it should be emphasized that the marginal effects of entrepreneurial income
on inequality remained negative regardless of the method chosen for imputing prices
or wages.
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Appendix table 1: Sensitivity analysis of entrepreneurial income inequality contributions and
intensive marginal effects

Gini Squared CV
Price/wage  Index Contr. t-val Marg. t-val Index Contr. t-val Marg. t-val
A/l 0.5340 0.1036 4.23 -0.0655 -4.97 1.5817 0.0830 1.82 -0.1720 -2.09
A2 0.5774 0.0988 4.09 -0.0829 -6.35 1.8352 0.0769 1.89 -0.2101 -2.93
A/3 0.4982 0.1044 4.12 -0.0537 -4.11 13826 0.0865 1.85 -0.1450 -1.75
A4 0.5186 0.1029 4.17 -0.0616 -4.44 1.4989 0.0842 1.86 -0.1628 -1.97
B/1 0.6875 0.1673 4.85 -0.1076 -7.40 3.3639 0.1105 2.01 -0.3282 -3.02
B/2 0.7895 0.1632 475 -0.1487 -8.14 43334 0.1138 1.74 -0.3895 -2.73
B/3 0.6097 0.1701 4.85 -0.0770 -5.03 2.6926 0.1081 192 -0.2770 -2.62
B/4 0.6557 0.1666 5.03 -0.0961 -6.68 3.0932 0.1064 1.88 -0.3112 -2.77
C/1 0.5261 0.1096 4.17 -0.0597 -4.18 1.5970 0.0846 199 -0.1708 -2.13
C2 0.5696 0.1071 491 -0.0740 -6.64 1.8573 0.0823 2.07 -0.2001 -2.56
C/3 0.4902 0.1139 470 -0.0464 -3.61 1.3932 0.0892 222 -0.1426 -2.03
C/4 0.5106 0.1154 3.82 -0.0531 -3.69 1.5121 0.0892 1.84 -0.1582 -1.97

Note: the price index A,B,C refer to the three methods of output price imputation; the wage
index 1,2,3,4 refer to the four methods of hired labor wage imputation.
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Appendix 2: tests of different marginal effects of entrepreneurial income by population sub-
groups

Gini Squared CV
Sub-group definition statistic ~ significance  statistic  significance
Income quintile 4468.75 0.00 497.63 0.00
Marital status of household head 42.52 0.00 21.34 0.00
Number of children up to 6 -28.88 0.00 -21.62 0.00
Number of children 7-17 -52.73 0.00 -46.78 0.00
Number of adults 19.97 0.00 6.53 0.00
Religion 58.69 0.00 26.38 0.00
Household wealth -66.65 0.00 -45.33 0.00
Age of household head 2.54 0.01 6.44 0.00
Educated adult in the household 37.47 0.00 39.89 0.00

Note: F statistics are reported for the case of income quintiles, t statistics in all other cases.
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Table 1. Entrepreneurship activities and income

males females total
Number of entrepreneurs”
handicrafts 13 89 102
trade 27 52 79
transport 17 129 146
other 9 9 18
total 66 279 345
Mean annual income per entrepreneur (birr)
handicrafts 456 193 226
trade 584 213 340
transport 788 134 210
other 322 162 242
total 576 168 246
Percent of total entrepreneurship income
handicrafts 27.44
trade 31.96
transport 36.01
other 4.60
total 100.00

a. the number of entrepreneurs is larger than the number of entrepreneurial activities
because there are cases in which more than one household member is engaged in an

entrepreneurial activity.
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Table 2. Inequality decomposition by income source

Inequality measures

Share of source-
specific per-capita

income Gini Squared CV
Inequality index 0.5340 1.5817
Inequality contributions
. . 0.5683 0.3807
o
Agricultural income 51% (12.1) (3.87)
. . 0.0999 0.1279
o
Hired labor income 11% (3.04) (1.82)
N 0.1036 0.0830
o
Entrepreneurial income 17% (4.23) (1.82)
. 0.2282 0.4084
o
Remittances 21% (4.39) (2.78)
Total 100% 1.00 1.00
Marginal effects
0 _ 0
Agricultural income 0.0594% 0.2693%
(2.28) (-1.46)
. . -0.0113% 0.0280%
Hired labor income (-0.71) (0.27)
_ ) _ 0
Entrepreneurial income 0.0655% 0.1720%
(-4.97) (-2.09)
Remittances 0.0180% 0.4213%
(0.75) (1.47)

Extensive marginal effects

-0.1434% -0.2138%

Hired labor income C147) (158)

Entrepreneurial income 0.0081% 0.1333%
P (0.36) (0.83)

Remittances 0.0572% 0.2623%
(2.15) (1.38)

Note: bootstrapped t-statistics in parentheses.
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Table 3. Marginal effects of entrepreneurial income by population sub-groups

Marginal effects (%)

Mean
Sample income Squared

Population sub-group size (birr) Gini CV
Income quintile

Lovest T

Second ns %6 pnn SO

Third 113 147.0 (-06'96352) (05 ?2796)

Fourth 114 151.7 ('_02'98078) 6?4?0641())

Highes T
Marital status of household head

Single 63 1232 _((250,%) '(?3923)3

Not single o8 1617 0 e,
Number of children up to 6

Up to one 388 153.3 _((3402?;- _((32132)6

More than one 183 166.2 _((310;2;3 _(?0022)9
Number of children 7-17

Up to three 405 131.0 -((26();3)7 -((3413%1

More than three 166 221.9 -((200(3);)6 ?Oogég)
Number of adults

Up to three 380 166.2 -((23012)6 -((Elogi;-

More than three 191 140.1 -((24052)8 -((3302 } g)

Continued on next page
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Table 3 (continued)

Marginal effects (%)

Mean
Sample income Squared

Population sub-group size (birr) Gini CV
Religion

Muslim 59 943 (02023)9 (02052)6

Not Musti 2 e DS 014
Household wealth

Up to 1800 birr/person 3. sl L0l e

Over 1800 birr/person 215 173.1 (200243153 (200;1)1
Age of household head

Up to 48 324180 ‘8'228? '(%98(5))7

More than 48 247 127.4 _((350;3)1 -(?402?1;3
Educated adult in the household

Yes 184 1982 _((369;;)7 (2'09(17?

No 387 1381 '((3'692(1))6 '((3‘41.3;‘
Total marginal effect of 571 157.4 -0.0655 -0.1720
entrepreneurial income (-4.97) (-2.09)

Note: bootstrapped t-statistics in parentheses.
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