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ABSTRACT 
 

Young Entrepreneurs in Rural Africa: 
Prevalence, Determinants, Productivity 

 
Africa is not only the poorest and most rural continent, it is also the most youthful continent in 
terms of population. Given the large number of young job seekers that will enter the labor 
market over the next decade, we need a better understanding of rural non-farm 
entrepreneurship, particularly with regard to the role of young adults in this sector. This paper 
contributes to the literature by providing empirical evidence on (i) the prevalence of 
enterprises operated by young adults and the contribution they make to rural household 
income, the (ii) determinants of enterprise operation, and (iii) labor productivity in enterprises 
operated by young owners. Using the World Bank’s recent LSMS-ISA database that covers 
six countries in Sub-Saharan African, we find that young adults present a lower share of 
enterprise owners and derive less income from it. Using a Heckman selection model and 
panel data analysis, we further find that young household head have a lower likelihood of 
operating and enterprise and if they operate one, these enterprises are less productive than 
those of older adults. We conclude that policies to support young entrepreneurs in rural Africa 
should not only focus on creating conditions that attract young adults to start enterprises, but 
to also enable young entrepreneurs to improve productivity in already existing enterprises. If 
these enterprises grow and survive, they can provide a part of the growing number of non-
farm jobs that will be needed in Africa’s rural areas. 
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1 Introduction

Africa continues to be the poorest and most rural continent, with a high share of people
still employed in agriculture, and a large young population. Overall, two-third of the labor
force is involved in agriculture, generating one-third of the gross domestic product in Sub-
Saharan Africa (Pye-SmithPye-Smith, 20122012). Poverty in rural areas is about one quarter higher than
in urban areas (DerconDercon, 20092009; Fox and PimhidzaiFox and Pimhidzai, 20132013; McArthurMcArthur, 20142014). Furthermore
it is the continent with the world’s highest share of youth in the working age population
and the highest youth population growth rate (PietersPieters, 20132013). The median age in Africa
is 18 years, the youngest of all regions (Fox and PimhidzaiFox and Pimhidzai, 20132013). Around 60 percent
of the unemployed in Africa are estimated to be below the age of 30 (Leavy and SmithLeavy and Smith,
20102010) with youth unemployment twice as high as adult unemployment (Pye-SmithPye-Smith, 20122012).

Poor, rural and young: with a 3 percent annual growth in labor supply, development in
Africa therefore requires employment to be created for an expected 170 million new
labor market entrants between 2010 and 2020, mostly young people in rural areas
(Bezu and BarrettBezu and Barrett, 20122012; Fox and PimhidzaiFox and Pimhidzai, 20132013).11 With agricultural employment
and income declining (Pye-SmithPye-Smith, 20122012; Grindling and NewhouseGrindling and Newhouse, 20142014; TealTeal, 20142014)
and in light of changing aspirations of Africa’s young people to abandon agriculture
(Leavy and SmithLeavy and Smith, 20102010; van der Geestvan der Geest, 20102010),22 many have put their hopes in the non-
farm sector to find work (Fox and SohnesenFox and Sohnesen, 20132013; TealTeal, 20142014). If sufficient employment
cannot be created, the large number of young unemployment adults are a source of
concern. Namatovu et al.Namatovu et al. (20122012), PietersPieters (20132013) and Blattmann et al.Blattmann et al. (20142014) have raised
concerns about political instability, social unrest, crime and conflict.

Despite this challenge there is still a lack of empirical evidence about the role of young
adults in rural non-farm entrepreneurship (e.g. DIALDIAL, 20072007; Namatovu et al.Namatovu et al., 20122012). We
have limited knowledge about the age structure in the non-farm sector, the determinants
of enterprise operation, or the effect of age on labor productivity. More generally this
reflects that “there is little youth-specific research on self-employment” in Africa (PietersPieters,
20132013, p. 20) and that most studies of youth employment have focused on urban areas
(DIALDIAL, 20072007). This knowledge gap may hinder the formulation of appropriate policies to
support young rural entrepreneurs.

The contribution of this paper is to provide an empirical analysis of (i) the prevalence
of young adults in the non-farm sector and their contribution to rural household
income, (ii) determinants of enterprise operation, and (iii) labor productivity in non-
farm enterprises. We use the World Bank’s LSMS-ISA database covering six countries in
Sub-Saharan Africa, and use data from Ethiopia, Malawi, Nigeria, and Uganda for our
analysis. The paper is based on our related work (Nagler and NaudéNagler and Naudé, 2014a2014a,bb), where
we study patterns and determinants of enterprise operation in rural Africa, as well as
labor productivity in these enterprises. We extend our previous research by focusing on

1 Urbanization in Africa has not been as rapid as previously estimated and may even slow down. PottsPotts
(20122012, p. 1382) even cautions that “the evidence from censuses and satellite imagery is increasing that
the rate at which many countries are becoming more urban in Sub-Saharan Africa has slowed or is
even stagnating”.

2 According to Leavy and SmithLeavy and Smith (20102010, p. 3) “the dwindling popularity of agriculture among the younger
generation reflects a general trend towards deagranisation in the continent”.
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the youth, defined as individuals between 15 and 24 years of age,33 and present empirical
estimates using a Heckman selection model and panel data analysis. It is the first time,
to the best of our knowledge, that this database has been used to investigate youth
entrepreneurship in rural Africa.

Our main findings are that (i) young adults present a lower share among entrepreneurs
and consequently derive less income from self-employment, (ii) young household heads
have a lower likelihood of operating a non-farm enterprise, and (iii) young enterprise
owners have a lower labor productivity in their enterprises compared to older cohorts.
We conclude that policies should target young adults to help them enter the sector, as
well as to support them to improve their business productivity once they operate an
enterprise, and shield them from adverse events.

The remainder of the paper is organized as follows. In section 22 we summarize the
relevant literature on prevalence, determinants, and productivity of non-farm enterprises.
In section 33 we describe the LSMS-ISA database, and outline the methodology used for
the analysis. In section 44 we present and discuss our results. The final section concludes.

2 Literature Review

We use the term “non-farm enterprises” to refer to small, informal household enterprises
in the rural non-farm economy.44 They include all non-agricultural activities in rural
areas including on-farm (but non-agricultural) activities such as agribusiness, as well
as services, trade and retail, tourism, rural industrialization, construction, and mining
(Nagler and NaudéNagler and Naudé, 2014b2014b).

Basic literature exists on the rural non-farm economy in Africa focusing on the prevalence
and contribution to household income and on the determinants of rural households’
decisions to operate non-farm enterprises. There is a much smaller literature on the
performance of these enterprises, and a complete lack of research on the extent and
nature of youth involvement in such enterprises. In the rest of this section we provide a
concise summary of the existing literature on non-farm entrepreneurship.

2.1 Prevalence and Contribution

The position in the existing literature has shifted over time. In earlier thinking on rural
development, influenced by the Lewis model of structural change (LewisLewis, 19541954), the rural
economy was expected to become less important as a contributor to rural household

3 We follow the United Nations’ definition of youth, where it is understood as a period of transition from
the dependence of childhood to adulthood’s independence. We are aware that countries might define
the age of youth differently within the national context. However, to be able to present comparable
results for statistical consistency across regions, we use the UN definition for all countries in our study.

4 While the majority of non-farm enterprises in rural Africa are small, informal household enterprise,
exceptions can be found.
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income over time (Lanjouw and LanjouwLanjouw and Lanjouw, 20012001). Urbanization and industrialization
have consequently been a focus of development policies since the 1960s with agriculture
often repressed (Havnevik et al.Havnevik et al., 20032003). The bulk of empirical studies on enterprises and
entrepreneurship in Africa have focused on urban areas (NaudéNaudé, 20112011).

The fact that non-farm enterprises could potentially be important for rural development
has only been recognized from the late 1990s onward, when it became clear that the
contribution of the non-farm economy did not decline over time, but instead increased
(Reardon et al.Reardon et al., 20062006; Davis et al.Davis et al., 20102010). Today, between 40 and 50 percent of household
income in rural Africa originates from non-farm activities (non-farm enterprises and other
activities) (Lanjouw and LanjouwLanjouw and Lanjouw, 20012001; StartStart, 20012001; Reardon et al.Reardon et al., 20062006; Davis et al.Davis et al.,
20102010; Rijkers and CostaRijkers and Costa, 20122012). The share of household income deriving from non-farm
entrepreneurship varies by country. Studies reporting the importance of entrepreneurial
income in Sub-Saharan Africa find shares of 20 percent in Ethiopia (1999), 64 percent in
Malawi (2004), and 46 and 54 percent in Tanzania and Uganda (2000) (Reardon et al.Reardon et al.,
20062006). Using the Rural Income Generating Activities (RIGA) database,55 Davis et al.Davis et al.
(20102010) find that rural non-farm sources of income contribute more than 50 percent to
household income in almost two-third of the countries in the data set.

However, it continues to be unclear whether the non-farm economy’s rising importance
contributes to rural economic growth and poverty reduction, or whether it is a symptom
of stagnation (Davis and BezemerDavis and Bezemer, 20042004, p. 23). The current literature suggests a
potentially positive role in poverty reduction (Fox et al.Fox et al., 20132013), but assesses it as limited
to the extent to which households can access opportunities. For instance, Barrett et al.Barrett et al.
(20012001) identify the existence of entry barriers as limiting the extent to which households
can exploit profitable opportunities in the non-farm economy. Hence the question
arises whether enterprises are operated due to necessity (being pushed into non-farm
entrepreneurship), or whether the households perceive and exploit opportunities in the
non-farm economy.

2.2 Determinants

Households in rural Africa operate non-farm enterprises due to both push and pull factors,
with household capabilities and the institutional environment mediating (Reardon et al.Reardon et al.,
20062006). One of the most important push factors is the high degree of risk in agriculture
(Rijkers and SöderbomRijkers and Söderbom, 20132013). These include both covariate and idiosyncratic shocks,
adverse weather conditions (floods, drought) and individual level shocks such as illness or
death in the family. In the presence of failures and imperfections in the markets for credit
and insurance, risk-averse farm households diversify their income ex-ante in anticipation
that a crop may fail, or ex-post in the aftermath of a shock (AckahAckah, 20132013). Rural
entrepreneurship may therefore be a form of self-insurance in the face of limited insurance
markets. Whether households headed by young adults are more likely to operate such
enterprises as a form of self-insurance is a priori unclear: on the one hand they might have

5 The RIGA data set covers around 90,000 observations across Albania, Bangladesh, Bulgaria, Ecuador,
Ghana, Guatemala, Indonesia, Madagascar, Malawi, Nepal, Nicaragua, Nigeria, Pakistan, Panama
and Vietnam.
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a lower likelihood, as younger heads may be less risk averse or suffer from myopia, and
hence be less likely to take out self-insurance. These households may also be able to rely
on older relatives and the extended family, and have less own dependents. On the other
hand they might have a higher likelihood, as they may be less able to manage the risks
of farming, and hence resort to non-farm activities to compensate for this shortcoming.

Additionally, longer-term structural push factors such as surplus labor in households
may impact the decision of enterprise operation, as growing families put pressure
on fixed parcels of farmland over time (ReardonReardon, 19971997; Reardon et al.Reardon et al., 20062006;
Babatunde and QaimBabatunde and Qaim, 20102010). To the extent that younger households are smaller, they
may therefore be less likely to be structurally pushed into non-farm entrepreneurship.
Another push factor can be seasonality: household members may be pushed off-farm
in the low season, a situation aggravated by a lack of facilities for inter-temporal
arbitrage. As a consequence rural non-farm enterprises often present secondary activities
(Lanjouw and LanjouwLanjouw and Lanjouw, 20012001).

Whether rural households operate enterprises may also be due to their desire to utilize
business opportunities, so called pull factors into entrepreneurship, for instance in a
response to demand in rural areas. In this regard household capabilities and assets, as
well as individual characteristics have been found to be crucial to facilitate meeting such
demand (Barrett et al.Barrett et al., 20012001). Household capabilities and assets typically include gender,
education, marital status (Abdulai and DelgadoAbdulai and Delgado, 19991999), financial assets (Bhaumik et al.Bhaumik et al.,
20112011; AckahAckah, 20132013), and the size of the household itself. Age may also be significant for
a number of reasons. First, age is a proxy for experience, and therefore important for
entrepreneurship. Second, age may also be a proxy for wealth, as older individuals have
had time to build up wealth (or inherit it) which can serve as capital or collateral for a
business. Hence, we expect that younger adults may be less likely or able to operate an
enterprise due to perceiving an opportunity.

Both push and pull factors are also influenced by the features of the local and regional
economies and which are mostly exogenous to the household. For instance, the agro-
climatic environment determines the extent to which agriculture is productive and/or
risky (ReardonReardon, 19971997). There is evidence that rural entrepreneurship fares better under
favorable agro-climatic conditions (e.g. better rainfall) that are good for agricultural
productivity and where other natural resources can be found (Reardon et al.Reardon et al., 20062006).
However, this may also lead to the opposite case, when wages are pushed up in areas with
high agricultural productivity and undermine the profitability of non-farm enterprises.
In such a case, we expect that young adults with limited experience or knowledge of
entrepreneurship as a career, are tempted into wage labor on farms. There is evidence
from Nigeria that many young adults are increasingly resorting to wage work on farms
(TealTeal, 20142014). The household location further determines the distance from urban areas,
ports and markets. Generally distance, but also other determinants of market access
such as the quality of roads and utilities, can be important determinants of development
in both the farm and non-farm economy of Africa, and of the linkages between the two
(WiggensWiggens, 20002000; Roepstorff and WiggensRoepstorff and Wiggens, 20112011).
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2.3 Productivity

In contrast to the extent, contribution and determinants of non-farm entrepreneurship
in rural Africa, less research has been conducted with regard to enterprise productivity.
Enterprise productivity refers to how efficiently enterprises transform inputs into outputs.
The most frequently used measures are total factor productivity and partial measures such
as output per labor unit. SyversonSyverson (20112011) contains a review of the substantial literature
on enterprise productivity, of which the vast majority deals with enterprise performance
in developed economies. In these studies, age is an important determinant of enterprise
productivity. Most studies find a non-linear relationship, suggesting that enterprises
with younger owners or managers are less productive, but as they learn with experience,
their enterprises become more productive. However, over time they may get less adept
at being entrepreneurial, shift their focus, and be associated with decreased enterprise
productivity.

Only a few studies have analyzed enterprise productivity in the African continent. Most
of those that do, focus either on formal enterprises or manufacturing enterprises, which
tend to be overwhelmingly urban-based. Therefore a huge gap exists in the current
literature on the productivity of rural non-farm enterprises, particularly in terms of age
and age groups.

For African countries most work has been conducted on the impact of the business
environment on enterprise productivity. Various studies, using mainly World Bank
data on formal enterprises, find that a poor business environment reduces enterprise
productivity and growth. Major studies include Dollar et al.Dollar et al. (20052005), Arnold et al.Arnold et al. (20062006),
Eifert et al.Eifert et al. (20082008) and Dethier et al.Dethier et al. (20102010). Less work has been done on clustering
and spatial spill-overs. The only study for rural Africa that has conducted this kind of
analysis is Owoo and NaudéOwoo and Naudé (20142014). They use geo-referenced rural household data from
Ethiopia and Nigeria and find evidence of significant spatial auto-correlation from the
productivity levels of enterprises in one location (the enumerator area) on that of closely
located enterprises. However, they do not take into consideration whether the age of the
enterprise owner matters in this regard.

The remaining studies focus on manufacturing firms in Africa. Rijkers et al.Rijkers et al. (20102010)
analyze the productivity of non-farm manufacturing enterprises in rural Ethiopia. The
authors find that rural enterprises are less productive than urban ones, and report an
output per labor ratio for remote rural enterprises of 0.43, while it is 0.95 for enterprises
in rural towns, and 2.30 for enterprises in urban areas (Rijkers et al.Rijkers et al., 20102010, p. 1282).
Furthermore they point out that productivity levels are more dispersed in the case
of rural enterprises, and that female-headed enterprises are less productive than male-
headed enterprises. Söderbom and TealSöderbom and Teal (20042004) and Söderbom et al.Söderbom et al. (20062006) find that more
productive firms tend to survive longer in Africa. This happens however only in the cases
when these enterprises have already attained a certain firm size. FrazerFrazer (20052005) also finds,
using Ghanaian enterprise-level data, that more productive enterprises are more likely to
survive compared to less productive ones. Again, these studies do not consider whether
young adults perform differently.
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If productivity matters for enterprise survival and growth, we expect that non-farm
enterprises in rural Africa have on average a lower likelihood to grow and survive than
enterprises in urban areas. And that enterprises of younger owners have a lower likelihood
to grow and survive than enterprises of older, more experienced owners.

Summarizing the literature survey, it serves three purposes. First, we provide a general
and concise background of the nature, prevalence and contribution of entrepreneurship
in rural Africa. Second, we identify the determinants of enterprise operation and
productivity. And third, we emphasize the general neglect of research in the area of
non-farm entrepreneurship in rural Africa, and particularly with regard to the youth.

3 Data and Methodology

In this section we first present the database used, the World Bank’s LSMS-ISA data set,
and outline second the methodology used in the remainder of the paper.

3.1 Data

The World Bank’s LSMS-ISA database is the result of nationally representative, cross-
sectional and longitudinal surveys conducted by the World Bank in collaboration with
national statistical offices in various countries in Sub-Saharan Africa.66 The surveys cover
six countries at the time of writing: Ethiopia, Malawi, Niger, Nigeria, Tanzania and
Uganda. Cross-sectional data is currently available for all countries, and panel data for
Nigeria, Tanzania and Uganda.

The surveys consist of three parts: a community questionnaire, an agricultural
questionnaire and a household questionnaire. The community questionnaire collects
community-level information and covers access to public services and infrastructure,
social networks, governance, and retail prices. The agricultural questionnaire collects
information on crop production, storage and sales, land holdings, farming practices,
input use and technology adaption, access to and use of services, infrastructure and
natural resources, livestock, and fishery. Finally, the household questionnaire captures
household demographics, migration, education, health and nutrition, food consumption
and expenditure, non-food expenditure, employment, non-farm enterprises and further
income sources, dwelling conditions, durable assets, and participation in projects and
programs. All data is furthermore geo-referenced.

Despite its strengths and usefulness, the data set has some weaknesses. A comprehensive
analysis of enterprise survival and failure is constrained due to a lack of data on failed
enterprises. Furthermore, enterprises are not explicitly tracked over the survey rounds in
Tanzania and Uganda. Therefore we cannot follow enterprises to study their individual
performance over time, and empirical estimates using duration analysis are not possible.

6 Additional information on the LSMS-ISA: www.worldbank.org/lsms-isawww.worldbank.org/lsms-isa
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More general, but less precise estimations, are still possible. Following our empirical
analysis in the next section, we suggest that in future waves and countries, where the
LSMS-ISA surveys is still planned to be conducted, a number of modifications and
additions should be made to the questionnaire. Although a full elaboration of these
fall outside the scope of the present paper, we can briefly mention some to illustrate
the type of current shortcomings we face. First, apart from clearly tracking individual
enterprises over the survey rounds, discontinued enterprises should equally be registered
and information collected. We suggest to add specific questions to know more about
these discontinued enterprises, e.g. when exactly the enterprise was stopped (year and
month), and the cause for terminating enterprise operations. Second, we recommend
to add modules to the questionnaires that collect information to estimate production
functions and technical efficiency, including price information, information about the final
product(s) and their prices, wages paid per worker, input costs (intermediate inputs),
overhead (transport, security), as well as fixed and working assets employed in the
enterprise to know more about their capital intensity.77

3.2 Methodology

In this section we describe the methodology used in this paper. We address the extent and
contribution of rural entrepreneurship through a descriptive analysis of the LSMS-ISA
data, wherein we compare young enterprise owners with older age groups. Next we make
use of kernel density estimates to describe differences in labor productivity and apply a
Heckman selection model and panel data analysis to identify determinants of enterprise
operation and to assess the individual, household and location characteristics that have
an effect on labor productivity. In the methodology section we present our calculation of
labor productivity, as well as the formal notation for the Heckman selection model and
the panel data analysis.

3.2.1 Labor Productivity

Enterprise productivity refers to how efficiently enterprises transform inputs into outputs.
The most frequently used measures are total factor productivity and partial measures
such as output per labor unit. In the present case, a lack of data precludes calculation
of total factor productivity. Hence we can only calculate labor productivity, a partial
productivity measure.

Formally we calculate,

labor productivity =
average monthly sales

number of workers

As average monthly sales is not available for all countries, we take total sales during the

7 If not further specified, all tables and figures in this article use the LSMS-ISA database and present
calculations by the authors.
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last month of operation in Malawi and Nigeria, and average gross revenues in Uganda.
Once labor productivity is calculated, we take the log of labor productivity for our
estimates. We take the survey round 2011/12 for Ethiopia, and the survey rounds 2010/11
for Malawi, Nigeria, and Uganda.

We acknowledge that using this productivity measure is an approximation, and likely
to be subject to measurement errors in the present context. First, we do not take into
account output or profit due to a lack of data. Second, we do not have information about
the time-use of workers, and do not know how many hours of work are allocated by each
individual to the enterprise. And third, we assume that the self-reported variable itself is
imprecise, as most enterprise are informal and do not always record sales or revenues, but
provide rough estimates of the business volume. Therefore results have to be interpreted
with caution. Due to data availability, this productivity measure is however the best
approximation that is currently at hand for this study.

3.2.2 Heckman Selection Model

We provide estimates of labor productivity in rural non-farm enterprises. Based on the
literature survey, we expect that enterprises owned by young adults are less productive
compared to older cohorts. To test this, we estimate a Heckman selection model that
accounts for selection effects. We use a cross-sectional sample, where we include data
from Ethiopia, Malawi, Nigeria, and Uganda into the regression. We take again the
survey round 2011/12 for Ethiopia, and the survey rounds 2010/11 for Malawi, Nigeria,
and Uganda.

We make use of a Heckman selection model since the determinants of labor productivity
may be subject to selection effects. The motivation for operating an enterprise can
determine its subsequent productivity if households are pushed into entrepreneurship
due to shocks or risk in farming. In this case we expect that they enter relatively low-
risk, but also low-productive type of activities, depending on their risk-aversion.88 If we
do not control for this selection effect when estimating the determinants of productivity
levels, we might get biased estimates as a result. The Heckman selection model takes into
account the probability that a particular household operates a non-farm enterprise, called
the selection stage, before estimating the level of labor productivity in the subsequent
enterprises, called the outcome stage.

Formally we estimate,

z∗i = wiγ + ui (1)

representing the selection stage of the model, where z∗i is a latent variable corresponding to
the “outcome” productivity level, which will only be observed once a household operates
a non-farm enterprise, thus zi = 1 if z∗i>0 and zi = 0 if z∗i ≤ 0. {wi} is a vector containing
the possible determinants of enterprise operation.

8 See also Nagler and NaudéNagler and Naudé (2014b2014b).
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Once zi is known, the outcome stage, the dependent variable is the log of labor
productivity, and can be modeled as,

y∗i = xiβ + εi (2)

with yi = y∗i if zi = 1 and yi not observed if yi = 0.

{xi} is a vector containing possible determinants of labor productivity.

For the selection of the independent variables in the outcome stage we follow the literature
on enterprise determinants and productivity. We expect that labor productivity depends
on individual characteristics, specifically on age (our main explanatory variable), gender,
and education. We further expect that access to credit, the experience of shocks, as well
as location have an impact on labor productivity. We also include the firm size to account
for enterprise characteristics.99

3.2.3 Panel Data Analysis

We make use of the panel properties for Nigeria and Uganda to estimate the panel
regressions. For Nigeria we have data for four survey rounds: post-planting and post-
harvest data for the years 2010/11 and 2012/13. Due to a limited questionnaire for the
post-harvest interviews, we use the data of the post-planting round only.1010 In the case of
Uganda, we have data for three survey rounds: 2009/10, 2010/11, and 2011/12.

Formally we estimate,

Yeht = x′ehtβ
1 + w′htγ

1 + z′ehtδ
1 + λ1t + u1eht (3)

Ȳeht = x̄′ehtβ
2 + w̄′htγ

2 + z̄′ehtδ
2 + λ2t + µh + u2eht (4)

¯̄Yeht = ¯̄x′ehtβ
3 + ¯̄w′htγ

3 + ¯̄z′ehtδ
3 + λ3t + νh + u3eht (5)

where {Yeht, Ȳeht, ¯̄Yeht} is labor productivity at the enterprise level. The set
{x′eht, x̄′eht, ¯̄x′eht} contains vectors of individual characteristics of the enterprise owner at
the enterprise level. The set {w′ht, w̄′ht, ¯̄w′ht} contains vectors of household characteristics
observed at the household level. Finally, {z′eht, z̄′eht, ¯̄z′eht} is a set of vectors of enterprise
characteristics at the enterprise level. Let {βj,γj, δj} denote the associated vectors of
coefficients for equation j, where j = 1, 2, 3. The λjt are time effects for equation j, µh

are fixed effects at level k ∈ {h}, νh are random effects at level k ∈ {h}, and ujeht are
idiosyncratic errors for equation j.

For the selection of the independent variables we follow again the literature on enterprise
productivity. Including the time dimension, we expect that labor productivity depends on
individual characteristics, specifically on age (our main explanatory variable), gender, and

9 Summary statistics and definition of the variables can be found in Table 55 and 66 in Appendix B.2B.2.
10 The shock variables are taken from the post-harvest questionnaires due to data availability.
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education. We also test the variable migration, indicating if the enterprise owner moved
from another district or country to the current place of residence. We further expect that
access to credit and the experience of shocks have an impact on labor productivity. We
also include the firm size and the number of months an enterprise operates per year to
account for enterprise characteristics.1111

4 Results

In this section we present and discuss our empirical findings. In section 4.14.1 we study the
extent and contribution of non-farm enterprises managed by young adults or of households
with young heads. In section 4.24.2 we analyze both the determinants of enterprise operation
and the productivity of non-farm enterprises by age category.

4.1 Prevalence and Contribution

We present a set of descriptive statistics, where we include the share of young
entrepreneurs within the non-farm enterprise sector, and the contribution of self-
employment to total household income by the age of the household head.

Table 11 depicts the shares of enterprise owners by age category. For enterprise owners
below the age of 25 the share is always smaller compared to the older age cohorts.
The difference is particularly pronounced in Tanzania, where less than 5 percent of all
enterprise owners are younger than 25 compared to almost 40 percent in the following age
cohort. The difference is also more pronounced in Malawi and Nigeria, while Ethiopia
reports a more balanced share of age groups. In the age group 45 and older, the share of
households with an enterprise declines again in four out of six countries. This suggests
that younger adults are less likely to operate a non-farm enterprise compared to middle-
age cohorts, confirming our expectation.

Table 1: Prevalence of Non-Farm Enterprises - by Age Category

Country Age <25 Age 25 to 34 Age 35 to 44 Age ≥ 45

Ethiopia 21.53 35.97 25.45 17.05
Malawi 11.95 37.55 25.60 24.90
Niger 12.22 28.65 26.28 32.85
Nigeria 8.50 25.89 28.77 36.84
Tanzania 4.27 39.11 33.26 23.36
Uganda 11.84 32.09 30.34 25.72

Notes: Weighted shares; Rural households only.

While young adults present a lower share in enterprise operation, it is important to know
which other occupation the youth currently pursues. We find that a high percentage of

11 The variables migration and months in operation are available for Uganda only. Summary statistics
and definition of the variables can be found in Table 77 in Appendix B.3B.3.
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the rural youth is still attending school: 48 percent in Ethiopia, 44 percent in Malawi, 63
percent in Nigeria and 53 percent in Uganda. We also find that wage employment is a
rather seldom phenomenon in this age group: 4 percent in Ethiopia, 3 percent in Malawi,
4 percent in Nigeria and 18 percent in Uganda.1212 Therefore young adults might not be
excluded or hindered to enter entrepreneurship, but continue to be in education (building
up human capital), or pursuing other opportunities that are more beneficial for them.

Using the RIGA data, we calculate the shares of annual net household income by
household activity for four countries in our sample: Malawi 2010/11, Niger 2011, Tanzania
2008/09, and Uganda 2010/11.1313 Figure 11 shows the share of self-employment towards
total household income in four countries by age category.

Figure 1: Contribution of Activity to Total Household Income
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Notes: Authors’ own calculations based on the RIGA database; Weighted shares; Rural households only.

12 Rural areas only. All shares are weighted using survey weights. The time frame for wage employment
consists of 12 months for Ethiopia, Malawi, and Uganda, and of 7 days for Nigeria.

13 Household income is calculated closely following the definition by the International Labor Organization
(ILO), where household income consists of all receipts whether monetary or in kind that are received
by the household or individual household members at annual or more frequent intervals. It excludes
windfall gains and other irregular or onetime receipts. The household income calculated in the RIGA
data is based on different sources of income: wage, non-wage, dependent and self-employment, that a
household can earn over a well-defined reference period. See also Carletto et al.Carletto et al. (20072007).
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Self-employment constitutes a smaller share of income for all households with household
heads younger than 25 years compared to middle-age household heads. The differences
amount to 3 percentage points in Malawi to 13 percentage points in Niger for the age
group 25 to 34, and to -8 percentage points in Uganda to 16 percentage points in Niger for
the age group 35 to 44. The Figure also shows that agricultural wage is more important
for young heads compared to the middle-age and older cohorts, and that transfers and
other income also have a more pronounced share compared to the middle-age cohorts.

4.2 Determinants and Productivity

In this section we investigate labor productivity of non-farm enterprises to determine if
enterprises operated by younger enterprise owners show a deviating productivity level.
We expect that enterprises operated by older owners are more productive, for example
due to experience or better access to finance.

Table 22 gives a first picture of labor productivity by age category, where we take the age
of the enterprise owner in rural Ethiopia, Malawi, Nigeria, and Uganda.

Figure 2: Productivity Dispersal - by Age Category
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We notice that enterprises owned by a person younger than 25 have a slightly lower labor
productivity compared to the older age categories. While the differences are minor in
Ethiopia and Malawi, they are more pronounced in rural Nigeria and Uganda.

4.2.1 Heckman Selection Model

We continue studying labor productivity using data from these four countries, and also
analyze determinants of enterprise operation. We take the complete sample and add the
binary variable rural to account for the location of households in rural or urban areas.

Table 22 reports regression results using the Heckman selection model. The first stage,
the selection into non-farm entrepreneurship, is reported in the lower part of the table.
For the selection stage we make the assumption that the number of adults in a household
selects households into this sector as surplus labor is allocated into these enterprises,
while it is not associated with productivity as we take a partial productivity measure
(sales or revenues per worker). The results in the second stage can be interpreted as
though we observed data for all households in the sample.1414

First we analyze the variable of the selection stage, the determinants of enterprise
operation, in the lower part of the regression table. The individual characteristics
are taken from the household head, as we include both households with and without
enterprises. The coefficients of the selection variable number of adults are significant and
positive in Malawi, Nigeria, and Uganda. The age categories do not have an effect on
the likelihood of enterprise operation in Ethiopia, but are significant in the three other
countries analyzed. Compared to the reference group (young household heads below
the age of 25), the middle-age groups have a significantly higher probability of entering
non-farm entrepreneurship, ranging from 5 percentage points in Malawi to almost 15
percentage points in Uganda (25 to 34) and from 4 percentage points in Malawi to 18
percentage points in Nigeria (35 to 44). If heads are 45 and older, the coefficients are
either negative, no longer significant, or positive, but with smaller coefficients compared
to the middle-age groups. While we identify a significantly lower likelihood for young
adults to operate an enterprise compared to older age cohorts in Malawi, Nigeria and
Uganda, young heads are possibly not constraint in entering the non-farm business sector,
but are still in education or pursuing opportunities in other areas, for example in wage
employment.

Among the other variables in the selection stage, the effect of the variable rural is
significant and negative in all countries, indicating a lower probability of entering the
non-farm sector if households are located in rural areas. Both the effects of the ability
to read and write (in three countries) and access to credit (in Ethiopia and Malawi) are
significant and positive. The effect of distance is significant and negative in Ethiopia
and Malawi, and the variable shock significant and positive in Malawi, suggesting that
households are pushed into entrepreneurship if they experienced a shock.

14 We report coefficients in Table 22, see Tabel 88 in Appendix CC for marginal effects of the age categories
in the selection stage. In the paper we also state marginal effects when reporting the outcomes of the
age categories.
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Table 2: Heckman Selection Model

Ethiopia Malawi Nigeria Uganda
(1) (2) (3) (4)

(ln) Productivity

Rural -0.012 -0.592∗∗∗ -0.206∗∗∗ 0.352
(0.35) (0.11) (0.07) (0.33)

Female -0.631∗∗∗ -0.579∗∗∗ -0.309∗∗∗ -0.239
(0.14) (0.07) (0.05) (0.15)

Age: 25 to 34 -0.090 0.251∗∗ 0.107 0.532∗

(0.19) (0.10) (0.10) (0.27)
Age: 35 to 44 -0.051 0.307∗∗∗ 0.113 0.557∗∗

(0.19) (0.12) (0.10) (0.27)
Age: 45 and older 0.234 0.210∗∗ 0.105 0.528∗∗

(0.24) (0.11) (0.10) (0.26)
Read & Write 0.343∗∗ 0.337∗∗∗ 0.334∗∗∗ 0.627∗∗∗

(0.15) (0.08) (0.06) (0.17)
Credit -0.012 -0.191∗

(0.19) (0.11)
Shock -0.357∗∗ -0.403∗∗∗ -0.132∗∗ -0.283

(0.15) (0.08) (0.07) (0.20)
Distance -0.228 0.522∗∗∗ -0.246 -1.989∗∗∗

(0.32) (0.17) (0.16) (0.61)
Firm Size -0.190∗∗ 0.018 -0.148∗∗∗ -0.018

(0.08) (0.02) (0.03) (0.03)

NFE

Number of Adults 0.035 0.114∗∗∗ 0.140∗∗∗ 0.065∗∗∗

(0.02) (0.01) (0.02) (0.01)
Rural -1.025∗∗∗ -0.434∗∗∗ -0.478∗∗∗ -0.384∗∗∗

(0.09) (0.06) (0.05) (0.09)
Female 0.110 -0.052 -0.163∗∗ -0.032

(0.09) (0.04) (0.07) (0.06)
Age: 25 to 34 0.143 0.159∗∗∗ 0.357∗∗ 0.382∗∗

(0.15) (0.06) (0.16) (0.19)
Age: 35 to 44 0.066 0.140∗∗ 0.551∗∗∗ 0.233

(0.16) (0.06) (0.16) (0.19)
Age: 45 and older -0.179 -0.135∗∗ 0.283∗ 0.006

(0.15) (0.06) (0.15) (0.18)
Read & Write 0.206∗∗∗ 0.252∗∗∗ 0.195∗∗∗ 0.064

(0.08) (0.04) (0.05) (0.05)
Credit 0.342∗∗∗ 0.257∗∗∗

(0.08) (0.05)
Shock 0.068 0.080∗∗ -0.028 0.042

(0.07) (0.04) (0.05) (0.07)
Distance -0.369∗∗∗ -0.315∗∗∗ -0.080 0.324

(0.13) (0.09) (0.13) (0.20)

Agro-Ecological Zones Yes Yes Yes Yes

N 3,892 12,496 5,859 2,477
rho -0.289 -0.600 -0.421 -0.936
sigma 1.568 1.484 1.339 3.064
lambda -0.453 -0.891 -0.563 -2.869
Prob > chi2 0.268 0.000 0.000 0.000

Standard errors in parentheses; Household weights included; Coefficients reported.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Second we analyze the variables of the outcome stage, associated with labor productivity.
For the outcome stage we take the individual characteristics of the enterprise owner and
add firm size to the regressions to include enterprise characteristics, while the remaining
variables remain the same as in the selection stage. The age categories show significant
effects on labor productivity in Malawi and Uganda, reporting positive coefficients for
older age cohorts, and confirming our expectations that young entrepreneurs operate less
productive enterprises. In these two countries older age cohort report a higher labor
productivity of 20 to 30 percent compared to young entrepreneurs in Malawi and of 30
to 60 percent in Uganda, conditional on entering the non-farm business sector. However,
we do not find significant effects of age in Ethiopia and Nigeria.

Among the remaining variables, we find that the enterprise location in a rural area has
a significant and negative effect in Malawi and Nigeria, as well as the gender of the
enterprise owner in Ethiopia, Malawi and Nigeria. If the enterprise owner is female, labor
productivity is lower compared to male-owned enterprises. The ability to read & write,
a proxy for education, shows a significant and positive effect in all countries, increasing
labor productivity. The effect of access to credit is marginally significant and negative
in Malawi, a counter intuitive outcome to what we expected. While access to credit
increases the probability of operating an enterprise in the first stage, it seems to reduce
labor productivity once the enterprise is in operation in Malawi. A possible explanation
could be that households who take out credit are more risk-averse in their choice of
business activity and decide to operate less risky, but also less productive businesses. A
surprising outcome is also the significant and negative effect of firm size in Ethiopia and
Nigeria. As expected, the effect of shocks is significant and negative in Ethiopia, Malawi,
and Nigeria. Finally, the effect of distance on labor productivity can go in both directions.
It is significant and positive in Malawi, but significant and negative in Uganda. While
the negative effect of Uganda is expected, the positive coefficient in Malawi suggests deep
rural isolation of enterprises, possibly shielding them from external competition.

Summarizing the results of the age categories in the Heckman selection model, we
identify significant and positive effects on enterprise operation among older age cohorts
in the first stage (with the exception of Ethiopia), and significant and positive effects
on labor productivity in the second stage in Malawi and Uganda. These results confirm
our expectations that younger household heads are less likely to operate a non-farm
enterprises, and that younger enterprise owners operate less productive businesses.

4.2.2 Panel Data Analysis

In the panel data analysis we make use of panel data from Nigeria and Uganda, and
estimate three regressions for each country: first an ordinary least square regression
where we hold the wave constant, second a regression including fixed effects, and third a
regression including random effects.

Table 33 reports the results of the panel data analysis. The specification includes, apart
from the age categories, a binary location variable, gender, the ability to read and write,
number of adults in the household, experience of a shock, use of credit to expand the
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business and firm size. For Uganda we further add the variables migration and months
in operation. The individual characteristics are taken from the enterprise owner.

Table 3: Panel Analysis

(ln) Productivity Nigeria Uganda

OLS FE RE OLS FE RE

Rural -0.436∗∗∗ -0.936∗∗∗ -0.427∗∗∗ -0.454∗∗∗ -0.137 -0.661∗∗∗

(0.05) (0.26) (0.04) (0.15) (0.48) (0.08)
Female -0.583∗∗∗ -0.748∗∗∗ -0.669∗∗∗ -0.427∗∗∗ -0.608∗∗∗ -0.653∗∗∗

(0.04) (0.04) (0.03) (0.11) (0.11) (0.07)
Age: 25 to 34 0.220∗∗∗ 0.106∗ 0.197∗∗∗ 0.484∗∗ 0.620∗∗∗ 0.644∗∗∗

(0.07) (0.06) (0.05) (0.22) (0.19) (0.14)
Age: 35 to 44 0.373∗∗∗ 0.262∗∗∗ 0.328∗∗∗ 0.357 0.694∗∗∗ 0.636∗∗∗

(0.07) (0.07) (0.05) (0.23) (0.22) (0.14)
Age: 45 and older 0.404∗∗∗ 0.300∗∗∗ 0.350∗∗∗ -0.002 0.519∗∗∗ 0.278∗∗

(0.07) (0.07) (0.05) (0.23) (0.17) (0.14)
Read & Write 0.425∗∗∗ 0.115∗∗ 0.306∗∗∗ 0.775∗∗∗ -0.140 0.409∗∗∗

(0.04) (0.06) (0.04) (0.14) (0.14) (0.08)
Migration 0.233∗ 0.149 0.234∗∗∗

(0.12) (0.11) (0.07)
Number of Adults 0.027∗∗ -0.037 0.010 0.112∗∗∗ 0.088∗∗∗ 0.115∗∗∗

(0.01) (0.04) (0.01) (0.02) (0.03) (0.02)
Shock -0.141∗∗∗ 0.122∗ -0.027 -0.192∗ -0.074 -0.228∗∗∗

(0.05) (0.07) (0.04) (0.11) (0.08) (0.06)
Credit 0.445∗∗∗ 0.243∗∗∗ 0.381∗∗∗ 0.814∗∗∗ 0.457∗∗∗ 0.676∗∗∗

(0.06) (0.07) (0.05) (0.10) (0.11) (0.07)
Firm Size -0.110∗∗∗ -0.124∗∗∗ -0.094∗∗∗ -0.016 -0.114∗∗∗ -0.058∗∗∗

(0.03) (0.04) (0.03) (0.03) (0.02) (0.02)
Months in Operation 0.117∗∗∗ 0.059∗∗∗ 0.078∗∗∗

(0.02) (0.02) (0.01)
Constant 8.417∗∗∗ 9.299∗∗∗ 8.586∗∗∗ 8.996∗∗∗ 10.028∗∗∗ 9.657∗∗∗

(0.12) (0.21) (0.11) (0.33) (0.45) (0.24)

Time FE Yes Yes Yes Yes Yes Yes
FE No Yes No No Yes No
RE No No Yes No No Yes

R2 0.163 0.115 0.147 0.165 0.108 0.173
N 7,755 7,755 7,786 4,501 4,501 4,506

Standard errors in parentheses; Household weights included.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

The effect of age is significant and positive for almost all regressions and age categories.
The only exception is the OLS regression using data from Uganda, where only the age
category 25 to 34 is significant. The differences range between 10 to 40 percent in Nigeria,
and between 28 to almost 70 percent in Uganda. Overall we can firmly say that age does
have a positive effect on labor productivity over time in Nigeria and Uganda.

We further find that individual characteristics of the enterprise owner are highly
significant. The effect of location is significant and negative for most regression results
in both countries, and shows lower labor productivity in enterprises located in rural
areas. The effect for gender is significant and negative in all regressions. Women-owned
enterprise have a lower labor productivity compared to male-owned enterprises. The
ability to read and write, a proxy for education, is significant and positive for most
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regressions, increasing labor productivity of the enterprise. The effect of migration is
significant and positive in the OLS and RE regressions.

The significance of the effects of household characteristics vary. The number of adults in
a household significantly increases labor productivity in Uganda per additional household
member. In Nigeria we only find a significant effect in the OLS regression. The effect
of shocks is significant in some of the regressions, and the coefficients report in their
majority a negative effect, where significant.

Finally we report the effects of enterprise characteristics. The effect of credit used
to expand the business has a significant and positive effect on labor productivity in
all regressions. The variable months of enterprise operation, indicating the months of
enterprise operation over the past 12 months, is significant and positive in Uganda. For
each additional months an enterprise operation throughout the year labor productivity
is expected to increase, indicating a better capacity utilization of the firm.

Summarizing this section, we find that enterprise owners belonging to a middle-age or
older age category show significantly higher levels of labor productivity in both countries.
Compared to the Heckman selection model, taking the age of the enterprise owner and
conducting the analysis over time introducing fixed and random effects, shows that age
does have a significant and positive effect on labor productivity not only in Uganda, but
also in Nigeria.

5 Summary and Concluding Remarks

In this paper we present for the first time empirical evidence on (i) the prevalence and
contribution, (ii) determinants of enterprise operation, and (iii) labor productivity of
young entrepreneurs in rural Africa using the World Bank’s recent LSMS-ISA data set.
Our results confirm that non-farm entrepreneurship is more prevalent among middle-aged
than young adults and that households with young heads derive a smaller share of total
household income from self-employment. We also find that Africa’s young population is
less likely to operate an enterprise than older adults. Finally we find that enterprises
owned by young entrepreneurs are less productive, also when controlling for individual,
household and firm characteristics. In the remaining section we first present the results
of our paper in more detail, before discussing conclusions in the second part.

First, we find that young enterprise owners present a lower share among the self-employed
and that this difference is particularly pronounced in Tanzania, where less than 5 percent
of all enterprise owners are younger than 25 compared to almost 40 percent in the following
age cohort. In Ethiopia the shares are more equally distributed, but the middle-aged
cohorts are also more prevalent among enterprise owners. Consequently the share of
total household income derived from self-employment is lower if the household head is
younger than 25 years, with differences between 3 to 12 percentage points compared to
the next older age cohort. Second, we establish that age is a significant factor to explain
enterprise operation. In Malawi, Nigeria and Uganda, middle-age household heads have
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a significantly higher likelihood of operating a non-farm enterprise, which varies from 4
to 18 percent points compared to the reference group (younger than 25 years). Among
household heads who are aged 45 or older, the pattern is inconsistent and shows both
a higher and lower likelihood, as well as insignificant outcomes. Third, we show that
labor productivity varies by age group and that young entrepreneurs operate enterprises
with lower productivity compared to middle and older aged enterprise owners. While
the differences appear to be small in the kernel density estimates, we find significant
outcomes by age category in the regression results. In the Heckman selection model the
age categories are significant and positive in Malawi and Uganda, where older age cohort
report a higher labor productivity of 20 to 60 percent compared to young entrepreneurs,
conditional on entering the non-farm business sector. In the panel data analysis, we find
that enterprise owners in the older age categories operate enterprises with higher labor
productivity in both Nigeria and Uganda. The differences range between 10 to 40 percent
in Nigeria, and between 28 to almost 70 percent in Uganda.

The conclusions based on these findings are twofold, given the challenge to provide
employment for millions of young job seekers in rural Africa and the potential for non-
farm entrepreneurship to create new employment. First, we suggest policies that create
conditions to attract and facilitate non-farm entrepreneurship for young adults interested
in entering this sector. Although the findings that young adults present a smaller share
in the non-farm enterprise sector and show a lower likelihood of operating an enterprise
do not necessarily imply exclusion or discrimination, as many young adults are still
in education or pursuing other opportunities, potential entrepreneurs might still face
obstacles to start an enterprise, such as lack of experience, training or access to finance.
Second, once young entrepreneurs enter the rural non-farm economy, it is important to
ensure that they operate enterprises that are productive and have the potential grow.
This would require an environment where they can build up assets and gain relevant
experience and training to move into higher productivity type of activities. It also implies
an environment where they are less exposed to incomplete markets and external shocks,
for example through micro insurance schemes or the implementation of social safety nets.
Given the numbers of potential young entrepreneurs, the efficiency gains for dealing with
incomplete or missing markets and limited social protection could be substantial. If more
young adults enter the non-farm sector to start enterprises, and if these enterprises grow
and survive, they have the potential to provide part of the employment urgently needed
in Africa’s rural areas for the increasing number of young labor market entrants over the
coming years.

Our paper provides a first, explorative analysis of young entrepreneurs in rural Africa, but
calls for more and better research in this area. One of the principal shortcomings of the
current analysis is due to data availability. While the LSMS-ISA database offers a rich
data set, including a separate section on non-farm entrepreneurship, we face a number of
data challenges. First, the differences in the questionnaires of the countries studied only
allows for limited comparability, as certain variables or formulation of questions can be
found in one, but not in the other questionnaire(s). Second, our measure of productivity
is partial and imprecise. And third, useful variables and information are lacking and
therefore limiting us in our analysis. For example the possibility to match the type of
business activity with enterprise information, or more detailed information of enterprises
that stopped operating in order to conduct survival analysis. More and better data needs
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to be collected for a more exhaustive and in-depth analysis of the non-farm enterprise
sector. Given the need for rural employment of the young population, access to the
non-farm business sector and faster productivity growth have the potential to facilitate
employment creation and structural transformation in Africa. The benefits of obtaining
improved data may be worth the effort.
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A Appendix: Data Manipulation

All Estimates

We replace the age of the household head or enterprise owner with the median age in
case the age variable is missing, below 15 or above 99. This happens however only for
very few observations.

Panel Data Analysis

Households are visited and interviewed during the first survey round, and households
operating a non-farm enterprise are registered in the respective section. Due to the
panel design, the same households are visited again in the consecutive survey rounds. If
a household of the previous round is no longer operating an enterprise, the household
is still registered in the respective section, but does not fill out the questions on non-
farm entrepreneurship. Therefore it is possible to identify the enterprises that were
discontinued since the last survey round if the enterprises can clearly be tracked over the
waves. If not, it is possible to know the number of enterprises that were discontinued.
In Uganda, various “empty” observations in follow-up surveys do not have observations
in the previous survey round(s), and we decide to exclude these observations, as it is not
clear what kind of information they present, if they are discontinued enterprises or false
observations. We delete 82 out of 7,985 observations, resulting in a final database of 7,903
enterprises for the panel data analysis. We do not encounter this issue in Nigeria.

Further data manipulation includes the following: prices are inflation deflated to prices
of the first survey round of the respective country, using the IMF’s inflation index of
average consumer prices (percentage change). Furthermore prices are “winsorized” at 1
percent. We also “winsorize” the number of employees at 1 percent. We further replace
a few outlier values, for example if the months in operation exceeded 12 months.
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B Appendix: Summary Statistics

B.1 Age Categories

Table 4: Summary Statistics - Age Categories

Ethiopia Malawi Niger Nigeria Tanzania Uganda

Younger than 25 196 220 281 234 3 105
Age: 25 to 34 338 695 628 697 35 312
Age: 35 to 44 260 480 549 762 31 344
Age: Older than 45 178 472 729 941 24 319
Total 972 1,867 2,187 2,634 93 1,080

Notes: Rural areas only.

25



B.2 Heckman Selection Model

Table 5: Summary Statistics - Heckman Selection Model

Ethiopia Malawi
Obs Mean St Dev Obs Mean St Dev

Individual Characteristics
Household Head

Female 4,150 0.25 0.43 12,506 0.24 0.43
Age Categorie 4,146 3.05 0.97 12,506 2.88 1.01
Read & Write 4,131 0.41 0.49 12,506 0.68 0.47

Enterprise Owner

Female 1,344 0.51 0.50 2,802 0.38 0.48
Age Categories 1,342 2.52 1.02 2,802 2.62 0.96
Read & Write 1,336 0.48 0.50 2,802 0.77 0.42

Household Characteristics
Number of Adults 4,159 4.13 2.16 12,506 2.47 1.22
Rural 4,159 0.86 0.34 12,506 0.81 0.39
Credit 4,087 0.25 0.42 12,506 0.13 0.34
Shock 4,159 0.47 0.50 12,505 0.69 0.46
Distance 4,159 0.41 0.34 12,506 0.34 0.23

Enterprise Characteristics
Firm Size 1,470 2.25 1.86 2,809 2.59 1.73

Table 6: Summary Statistics - Heckman Selection Model

Nigeria Uganda
Obs Mean St Dev Obs Mean St Dev

Individual Characteristics
Household Head

Female 6,555 0.13 0.33 3,508 0.29 0.46
Age Categories 6,537 3.42 0.79 3,506 3.18 0.89
Read & Write 6,543 0.64 0.48 3,395 0.66 0.47

Enterprise Owner

Female 4,364 0.57 0.50 1,909 0.52 0.50
Age Categories 4,358 2.92 0.99 1,907 2.85 0.98
Read & Write 4,354 0.63 0.48 1,895 0.74 0.44

Household Characteristics
Number of Adults 6,555 3.35 1.89 3,508 4.10 2.51
Rural 6,558 0.66 0.47 3,511 0.76 0.43
Shock 6,558 0.31 0.46 3,444 0.46 0.50
Distance 6,558 0.20 0.20 3,102 0.22 0.19

Enterprise Characteristics
Firm Size 4,318 2.24 1.57 1,525 3.14 1.89

26



Definition of Variables for the Heckman Selection Model

Female 1 if female.
Age The age categories are defined as: 15 to 24 = 1, 25 to 34 = 2,

35 to 44 = 3, 45 and older = 4. .
Read & Write 1 if individual can read and write in any language.
Number of Adults Number of adults age 15 or older in the household.
Rural 1 if household is located in a rural area.
Credit 1 if household has access to credit. This variable is defined as

general access to credit and does not further specify for which
purpose the household used it.

Shock 1 if household experienced a shock. Shocks can be idiosyncratic
(e.g. death or illness of a household member), related to prices
(e.g. increase in the price level of certain goods and services),
related to agriculture (e.g. droughts or floods), or other types
of shocks (not further specified in the questionnaire).

Distance Defined as distance to next population center of 20,000 or more
inhabitants, in 100’s of km.

Firm Size Number of workers in the enterprise.
Agro-Ecological Zones Tropic-warm or tropic-cool, combined with different

precipitation levels: arid, semi arid, sub humid, humid.
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B.3 Panel Data Analysis

Table 7: Summary Statistics - Panel Data Analysis

Nigeria Uganda
Obs Mean St Dev Obs Mean St Dev

Individual Characteristics
Female 8,715 0.56 0.50 4,686 0.49 0.50
Age Categories 8,711 2.96 0.99 4,684 2.83 0.98
Read & Write 8,687 0.64 0.48 4,530 0.75 0.43
Migration 4,796 0.64 0.48

Household Characteristics
Rural 8,715 0.62 0.49 4,795 0.71 0.45
Number of Adults 8,715 3.90 2.15 4,686 3.71 2.16
Shock 8,715 0.24 0.43 4,796 0.48 0.50

Enterprise Characteristics
Credit 8,666 0.08 0.26 4,785 0.12 0.33
Firm Size 8,715 2.21 2.06 4,796 4.04 2.28
Months in Operation 4,779 9.59 3.49

Definition of Variables for the Panel Data Analysis

Female 1 if female.
Age Categories The age categories are defined as: 15 to 24 = 1, 25 to 34 = 2,

35 to 44 = 3, 45 and older = 4.
Read & Write 1 if individual can read and write in any language.
Migration 1 if individual migrated. It indicates if the individual moved

from another district or country to the current place of
residence.

Rural 1 if household is located in a rural area.
Number of Adults Number of adults age 15 or older in the household.
Shock 1 if household experienced a shock. Shocks can be idiosyncratic

(e.g. death or illness of a household member), related to prices
(e.g. increase in the price level of certain goods and services),
related to agriculture (e.g. droughts or floods), or other types
of shocks (not further specified in the questionnaire).

Credit 1 if household has taken out credit to expand the business. The
use of credit is clearly related to the purpose of operating and
expanding the business, and not used for other purposes within
the household.

Firm Size Number of workers in the enterprise.
Months in Operation Number of months the enterprise was in operation during the

past 12 months (max. 12).
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C Appendix: Marginal Effects

Table 8: Marginal Effects - Heckman Selection Model

Ethiopia Malawi Nigeria Uganda
(1) (2) (3) (4)

NFE
Age: 25 to 34 0.044 0.049∗∗∗ 0.118∗∗ 0.147∗∗

(0.15) (0.02) (0.05) (0.07)
Age: 35 to 44 0.021 0.043∗∗ 0.182∗∗∗ 0.090

(0.05) (0.02) (0.05) (0.07)
Age: 45 and older -0.055 -0.041∗∗ 0.093∗ 0.002

(0.06) (0.02) (0.05) (0.07)

Average marginal effects reported; Standard errors in parentheses.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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