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Abstract In this paper, we address two entrepreneur-
ship puzzles prevailing in developing countries. First,
field experiments on business training programs and
grants have shown that it is much more difficult to
improve business outcomes for female entrepreneurs
than for their male counterparts. Second, empirical stud-
ies have revealed that it is difficult to increase entrepre-
neurial performance in the informal sector. We argue
that an extended version of the entrepreneurship model
in Lucas (Bell Journal of Economics, 9, 508–523, Lucas
1978) can provide insights into these recurrent puzzles.
In particular, if female entrepreneurs are time
constrained, interventions that only target business abil-
ity and credit constraints may not be sufficient to raise
the entrepreneurial outcomes of female entrepreneurs. In
addition, if informal entrepreneurs face business con-
straints in terms of both their access to credit and entre-
preneurial ability, interventions that target these con-
straints together can have a potentially greater impact
than those that target either in isolation. We support our
theoretical predictions using data from a field experi-
ment with microfinance clients, conducted in Tanzania.
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1 Introduction

The empirical literature on entrepreneurship in de-
veloping economies presents two main puzzles.
First, field interventions focused on business train-
ing programs and business grants aimed at stimulat-
ing entrepreneurship tend not to succeed in raising
the incomes and business profits of female entrepre-
neurs relative to their male counterparts.1 The idea
b eh i nd bu s i n e s s t r a i n i n g i s t o i n c r e a s e
entrepreneurial/business ability via the teaching of
good business practices. In turn, the premise of
business grants is to reduce entrepreneurial credit
constraints. Second, many empirical studies have
revealed that it is difficult to improve the business
outcomes of poor entrepreneurs, especially in the
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1 See, for instance, Field et al. (2010), Karlan and Valdivia (2011),
Banerjee and Duflo (2011), Giné and Mansuri (2011), Klinger and
Schündeln (2011), Bruhn and Zia (2012), de Mel et al. (2013, 2014),
Drexler et al. (2014), Karlan et al. (2015), Berge et al. (2015a), Bulte
et al. (2015), Higuchi et al. (2015), Higuchi and Sonobe (2015), and
Angelucci et al. (2015). In addition, several studies reveal that female
entrepreneurs tend to have worse entrepreneurial outcomes than males
(see Fairlie and Robb 2009; Lee and Marvel 2014). For a review of
female entrepreneurship in developing countries, see Minniti and
Naudé (2010).
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informal sector.2 Of particular importance in this
respect is that the informal sector in developing
countries typically creates more jobs than the formal
sector (Ayyagari et al. 2014). In this sense, it is
crucial to understand better exactly what promotes
growth in small businesses.

In this paper, we propose two explanations for these
puzzles using a theoretical model of entrepreneurship.
We then test the predictions of this theoretical model
using data from a field experiment on business training
and business grants in Tanzania. More specifically, the
starting point of our analysis is the classical model of
entrepreneurship developed by Lucas (1978). In Lucas
(1978), entrepreneurship arises from the combination of
capital ownership and business ability.3 The model then
predicts that individuals with greater business ability
and more capital are more successful as entrepreneurs.
As such, according to the theoretical model, interven-
tions that improve entrepreneurial circumstances along
these two dimensions could improve business out-
comes. Accordingly, we can use the implications of
the Lucas model to provide a theoretical basis for field
experiments that target entrepreneurial ability and the
access to capital.

We argue that besides the constraints on access to
capital and business knowledge, many entrepreneurs,
especially female entrepreneurs in developing countries,
face another important entrepreneurial obstacle. In par-
ticular, female entrepreneurs are generally constrained
as to the amount of time they can dedicate to their
businesses. This is because female entrepreneurs often
have domestic obligations.4 In fact, as argued by Giné
et al. (2011, page 508), B[f]emale entrepreneurship is
low in many developing economies partly due to con-
straints on women’s time and mobility, often reinforced
by social norms.^

We then extend the Lucas model to include
business time-constrained entrepreneurs, i.e., entre-
preneurs who dedicate less time to their busi-
nesses. In this case, the predictions of the Lucas
model are that business time-constrained entrepre-
neurs endogenously invest less in their businesses
and employ less external labor than do time-
unconstrained entrepreneurs.5 As a result, we ex-
pect that female entrepreneurs run less successful
businesses than male entrepreneurs do, as they are
more time constrained. Furthermore, and very im-
portantly, interventions that target entrepreneurial
ability (like business training) and capital con-
straints (such as a business grant), may not have
their expected positive effects on female entrepre-
neurs. This is possibly because female entrepre-
neurs continue to be constrained in terms of the
time that they can allocate to their business
activities.

In addition, we also investigate entrepreneurship
using the prism of the formal versus the informal
sector. We know that running a formal business
involves more costs, such as paying for business
licenses and taxes. If we once again extend the
Lucas model to include these cost differences be-
tween the formal and informal sectors, the model
predicts that entrepreneurs in the informal sector
have less business ability and less access to capital
than those in the formal sector.6 As a corollary, we
expect interventions that target business ability and
capital constraints to have greater impacts on in-
formal entrepreneurs than formal entrepreneurs,
because the former are more constrained along
these two dimensions.7 Moreover, we also expect
that interventions that target both business ability
and access to capital have a greater impact than
interventions that target just one of these two
dimensions.2 See, for instance, Morduch (1999), Khandker (2005), Hermes and

Lensink (2007), Cull et al. (2009), Rijkers and Costa (2012), and
Cintina and Love (2017). The usual definition of the formal sector is
firms that are officially registered, organized, and regulated in a coun-
try. In practice, this means that firms that are legally registered with
authorities keep records and pay taxes. The opposite is the case for
informal firms.
3 On the importance of credit constraints on entrepreneurship, see, for
instance, Cotler and Woodruff (2008), Brown et al. (2005), de Mel
et al. (2011), Bruhn and Love (2011), and Kairiza et al. (2017). For the
significance of business knowledge on entrepreneurship, see, for ex-
ample, Jäckle and Li (2006).
4 For an early analysis of the role of social norms and gender on
economic development, see, for instance, Field (1984) and Lele
(1986), respectively.

5 See, for instance, Potash (1986), Agarwal (1994), Saito (1994), Udry
(1996), Dey-Abbas (1997), Johnson (2004), Dasgupta (1993), Pitt and
Khandker (1998), Mammen and Paxson (2000), Van Tassel (2004),
Munshi and Myaux (2006), and Alesina et al. (2013).
6 See, for instance, Boeke (1953), Lewis (1954), Agénor (2005),
Mandelman andMontes-Rojas (2009), Vollrath (2009), and Fergusson
(2013).
7 Emran et al. (2006) explain why women are more common in the
informal sector (and particularly in microfinance) using non-existent or
Bmissing^ labor markets for women. This argues that as women suffer
discrimination in the formal labor market, they have no other choice
than to work or become entrepreneurs in the informal sector.
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We test the above theoretical predictions using
data from a randomized field experiment with
small-scale entrepreneurs in Dar es Salaam, Tanza-
nia. The field experiment was conducted in collab-
o r a t i on wi th PRIDE, one o f t he l e ad ing
microfinance institutions in Tanzania (for details,
see Berge et al. 2015a). The objective of the field
experiment was to examine the effects of business
grants and training on entrepreneurial outcomes (in
terms of profits).8 One distinguishing feature of this
was the implementation of three treatments: business
training only, business grants only, and business
training together with business grants. The control
group, as usual, received neither business grants nor
training.

As shown in Berge et al. (2015a), the intervention
only had a positive impact on the business outcomes
of male entrepreneurs who received both business
grants and business training, with the intervention
having no effect whatsoever on female entrepreneurs.
This aligns with other entrepreneurship interventions
also reporting no or modest impacts on female entre-
preneurs. Very importantly, we find that while busi-
ness training and business grants failed to impact the
business time-constrained female entrepreneurs, they
did have a positive effect on those who were not time
constrained. The magnitude of this effect was similar
to that for male entrepreneurs.9

Further, with respect to formality, we find that the
intervention had a larger impact on informal than on
formal entrepreneurs. In other words, informal entrepre-
neurs mainly drive the positive impact of the business
training and business grants on entrepreneurial out-
comes. Furthermore, only the combined intervention
of business grants together with business knowledge
has a positive impact on informal entrepreneurs. The
data from the field experiment thus confirms the main
predictions of the extended Lucas model about business
time constraints and to the division between the formal
and informal sectors.

The importance of business time constraints on busi-
ness outcomes has been somewhat neglected in the
entrepreneurship literature.10 However, the literature
on the gender wage gap has attributed an important
share to the fact that women are more time constrained
than are men. First, women experience labor interrup-
tions owing to maternity leave (Light and Ureta 1995;
Wood et al. 1993). Second, women work fewer hours
than men do given their domestic obligations (Bertrand
et al. 2010). This argument and ours are close with
regard to gender-specific entrepreneurship outcomes
resulting from business training programs and grants.

In turn, the literature on formality has focused on
how to boost informal firms into becoming formal ones
(see de Mel et al. 2013). This draws on the belief that
formality is conducive to firm growth and economic
development. However, one obstacle to formality is firm
size. In this sense, our results suggest a way to assist
informal firms to achieve better business outcomes and
therefore grow in size, which could conduce formality
and enhance the chances of survival in the formal sector
over the long run.

The remainder of the paper is organized as follows.
Section 2 introduces the base model and its main impli-
cations. Section 3 describes the data from the field
experiment together with the empirical strategy.
Section 4 presents the empirical results. Section 5 dis-
cusses the main conclusions.

2 The model

The Lucas (1978) model of entrepreneurship assumes
that the production function of an entrepreneur with
business ability θ is11:

Y ¼ θ Kð Þα Lð Þ1−α;with α∈ 0; 1ð Þ ð1Þ

where K is capital, L is labor, and α (1 − α) is the share
of capital (labor) in production. The price of capital is r
and the wage rate isw. An entrepreneur will then choose
K and L to maximize profits:8 Obviously, there are other interventions besides business grants and

training that can affect entrepreneurial outcomes. For example, Drexler
et al. (2014) focus on improving record keeping using simple rules of
thumb, while Karlan et al. (2015) analyze the impact of 1:1 consulting/
advising.
9 Note that our results differ from those in Fafchamps et al. (2014),
where business grants only had an impact on female entrepreneurs
already earning higher profits at the commencement of the
intervention.

10 Bandiera et al. (2011) focus differently on time constraints by
considering the way CEOs allocate time at work. They show that the
division of time between different activities (spending time with in-
siders versus outsiders of the firm) is central for CEO productivity and
firm performance.
11 See also Evans and Jovanovic (1989), Mesnard and Ravallion
(2006), Alby et al. (2013), DeMel et al. (2016), and McKenzie (2015).
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Maxπ ¼ θ Kð Þα Lð Þ1−α−wL−rK ð2Þ
Firms are assumed price takers, and as such, prices

normalize to one. From the first-order conditions, we
have:

dπ
dL

¼ 0⟺
δπ
δL

¼ w and
dπ
dK

¼ 0⟺
δπ
δK

¼ r ð3Þ

In this model, the prediction is that entrepreneurs
with high entrepreneurial ability, all else being equal,
employ more capital and more labor, and have higher
profits.

One argument put forward concerning entrepre-
neurs in developing countries is that they face credit
constraints (McKenzie 2015). To introduce credit con-
straints, consider that the wealth of an entrepreneur is
A. The entrepreneur can then leverage wealth in finan-
cial markets by (a − 1), where a > 1 is a measure of
credit constraint. In this case, the first-order condi-
tions are:

dπ
dL

¼ 0⟺
δπ
δL

¼ w and
dπ
dK

¼ 0⟺
δπ
δK

¼ r þ λað4Þ

where λ is the Lagrange multiplier. We then have
entrepreneurs who are not credit constrained, who
employ more labor, have higher profits, and do not
need to have as high an entrepreneurial ability as those
with credit constraints.

Thus, the Lucas model can provide a theoretical
foundation for the field experiments that offer business
training and grants to entrepreneurs (McKenzie 2015).
The main idea is that by receiving business training,
entrepreneurial ability will increase, which in turn will
lead to greater entrepreneurial success. Similarly, busi-
ness grants will reduce the credit constraints of entre-
preneurs and they will then more likely succeed. Taking
this reasoning further, a combined intervention address-
ing business ability and credit constraints in principle
will have a better chance of a positive impact on entre-
preneurial activity than those targeting just one of these
dimensions.

We illustrate this reasoning in Fig. 1 (business grants)
and Fig. 2 (business training). These depict the threshold
level of ability that makes it profitable for an individual
to become an entrepreneur or θ(K). We can see from
Fig. 1 that an entrepreneur with capital level K′ needs an
ability level θ′ in order to operate a profitable business.
However, if the same entrepreneur receives a business
grant that now allows capital level K′′, where K′′ >K′,

then the entrepreneur in theory will require a lower level
of entrepreneurial ability for success, such that θ′′ and
where θ′ > θ′′.

Figure 2 considers the case of business training.
Conceive an individual with an ability level θ′. This
individual requires a capital level K′ to start a profitable
business. Now, consider that the individual receives
business training that lifts the level of ability to θ′′ (with
θ′′ > θ′). As a result, this individual would now only
require capital level K′′ (with K′′ <K′ ) to succeed as an
entrepreneur.

Extant empirical evidence provides some support
to Figs. 1 and 2. However, a puzzle remains in that
while these interventions tend to have a positive im-
pact on male entrepreneurs, it is not usually the same
for female entrepreneurs. As discussed, one of the
objectives of this paper is to provide an explanation
for this puzzle. In particular, we focus on one problem
faced by women in many (especially developing)
countries in that female entrepreneurs are business
time constrained, owing to the bulk of domestic obli-
gations falling on them (including cooking, cleaning,
childcare, care of the elderly, etc.).12

To model these time constraints, we assume that the
amount of labor that entrepreneurs can apply to their
businesses is B. As for capital, entrepreneurs can lever-
age the amount of labor by hiring workers (b − 1), where
b > 1 is a measure of time constraints. Consider then that
female entrepreneurs are both time and credit
constrained, whereas male entrepreneurs are only credit
constrained. For female entrepreneurs the first-order
conditions are now:

dπ

dL
¼ 0⟺

δπ

δL
¼ wþ λb and

dπ

dK
¼ 0⟺

δπ

δK
¼ r þ λa ð5Þ

The implications of equation (5) are that female
entrepreneurs will have less access to capital and labor
than male entrepreneurs. Consequently, businesses run
by female entrepreneurs will be less profitable. Further,
an intervention that targets entrepreneurial ability and
credit constraints may not have any effect on time-
constrained female entrepreneurs.

In the same way as Figs. 1, 2, 3 and 4 illustrate the
threshold levels of entrepreneurial ability that female
and male entrepreneurs need in order to conduct profit-
able businesses, being θM(K) and θW(K), respectively.

12 Obviously, other explanations are possible, and we discuss some
below.
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As shown, for a given level of capital, say K′, female
entrepreneurs require higher ability to succeed as entre-
preneurs, i.e., θ′W > θ′M (see Fig. 3). Similarly, for a
given level of ability, say θ′, female entrepreneurs need
more investment capital to succeed, i.e., K′W >K′M (see
Fig. 4). As a result, even if an intervention elevates
female entrepreneurs across these two dimensions, i.e.,
business ability and access to capital, the intervention
may still not be successful as the female entrepreneurs
continue to be business time constrained.

We now consider the formal and informal sectors:
formal entrepreneurs face some costs not borne by infor-
mal entrepreneurs. Formal entrepreneurs, for instance,
must purchase business licenses and pay taxes. Consider,
then, that entrepreneurs in the formal sector, in addition to
labor and capital costs, bear the costs of formality, T:

Maxπ ¼ θ Kð Þα Lð Þ1−α−wL−rK−T ð6Þ

Further, if some entrepreneurs are more credit
constrained, then the result may be that the more
credit-constrained and less able entrepreneurs will invest
in the informal sector. This, in turn, implies that informal
entrepreneurs will have lower profits than will formal
entrepreneurs.

We illustrate this in Figs. 5 and 6. These again depict
the threshold level of ability that makes an entrepreneur
profitable. The difference with regard to Figs. 1, 2, 3 and
4 is that we now have two sectors, formal and informal,
and therefore the threshold levels of ability are now
θF(K) for formal entrepreneurs and θI(K) for informal
entrepreneurs. We can see that for a given level of
capital, say K′, formal entrepreneurs require greater
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Fig. 2 Business training and entrepreneurship
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θ′,
K

2. Interventions that target entrepreneurial access to
capital and ability are more likely to have a positive
impact on entrepreneurs who are not time constrained.
In other words, we expect the intervention to have a
positive impact onmale entrepreneurs (becausemost are
not time constrained) and on female entrepreneurs who
are not time constrained, but no effect on female entre-
preneurs who are time constrained.

3. Formal entrepreneurs are more able and can there-
fore generate more profits.

4. Interventions that target entrepreneurial access to
capital and ability are more likely to have a positive
impact on informal entrepreneurs because informal en-
trepreneurs are more constrained across both dimen-
sions. In addition, interventions that target both business
knowledge and access to capital have a greater likeli-
hood of success than interventions that target only one
of the two dimensions.

2.1 Discussion of the theoretical model

The Lucas (1978) entrepreneurship model provides very
clear predictions but is also very stylized. As a result, it
ignores some important issues relating to entrepreneur-
ship, and as our model is an extension, it shares some of
these limitations. In particular, three issues deserve fur-
ther discussion: (1) business time constraints are exog-
enous, (2) entrepreneurs do not choose their sector of
activity, and (3) ability, capital, and the time dedicated to
business solely determine entrepreneurial activity.

First, in the model, the choice by an entrepreneur of
how much time to allocate to the business is exoge-
nous.13 For example, with married women, this suggests
that husbands and/or the family can decide how much
time they dedicate to business activity. However, in
reality, female entrepreneurs can choose between family
and work life, and some choose (more) family while
others (more) work, i.e., business time is endogenous.
Both the exogenous or endogenous choice of time ded-
icated to the business can relate to bargaining power
within the household. See, for instance, Gitter and
Barham (2008), Squire (2016), Bernhardt et al. (2017),
and Fiala (2017).

However, these polar cases of the exogenous versus
endogenous choice of time dedicated to business activ-
ity can both influence the impact of the interventions

13 Note that in the Lucas (1978) model, credit constraints are also
exogenous.
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ability, i.e., θ′F > θ′I, to succeed as entrepreneurs (see
Fig. 5). Similarly, for a given level of ability, say θ′,
formal entrepreneurs need to invest more capital, i.e., K
′F >K′I, to succeed (see Fig. 6). As a result, we expect
that interventions like business training and business
grants could have a greater impact on informal than
formal entrepreneurs because the former are more cap-
ital and ability constrained than the latter, i.e., formal
entrepreneurs are much closer to the shared production
possibility frontier. Once again, interventions that target
both business grants and business knowledge are more
likely to have a positive impact than those that focus
only on one of the dimensions.

We can now state the following model implications.
1. Female entrepreneurs tend to have lower profits

than do male entrepreneurs.

Entrepreneurs 
Formal (F)

Entrepreneurs 
Informal (I)

K

’I

K’

’F

I(K)
F(K)

Fig. 5 Ability: formal versus informal entrepreneurs

Entrepreneurs 
Formal (F)

Entrepreneurs 
Informal (I)

KK’FK’I

’

I(K)
F(K)

Fig. 6 Capital: formal versus informal entrepreneurs



considered here. If women have no choice, then the type
of interventions we consider in this study (business
grants and business training) will typically have lesser
effects on female entrepreneurs. If women have a
choice, i.e., they can choose whether to dedicate more
time to the family or to business, we can expect that
these interventions will more strongly affect the busi-
ness choices of female entrepreneurs than in the exoge-
nous case.

In both cases, however, we can expect to observe the
positive effects of business grants and business training
for at least some female entrepreneurs. This should be
particularly the case for female entrepreneurs who work
more (in the no-choice case) and for female entrepre-
neurs who give more weight to work, or that start to give
more weight to work as a result of the intervention (in
the choice case). This is exactly one of the reasons why
we consider the heterogeneous effects of the working
hours that entrepreneurs dedicate to their businesses. If,
for instance, intervention has a positive effect on some
female entrepreneurs, particularly those who are not
time constrained (i.e., who dedicate more time to their
business), we could argue that working hours are a
restriction for female entrepreneurs, and it is then im-
portant for development agencies to focus on whether
the restriction is exogenous or endogenous.

Second, the theoretical model comprises only a sin-
gle sector of activity. In reality, entrepreneurs choose
between different sectors, involving different entrepre-
neurial dynamics and potential. For instance, a
Bsurvival^ entrepreneur with low entrepreneurial aspi-
rations may choose a sector that requires less commit-
ment, competence and effort (Morduch 1999; Berner
et al. 2012). Nevertheless, even if an entrepreneur de-
cides to operate in a sector of activity with greater
potential, they can still choose to be a survival
entrepreneur.

In the context of our sample, namely, micro-
entrepreneurs in a developing country, we expect that
many are survival entrepreneurs in the sense that they
are either unable or unwilling to grow their businesses.
The survival characteristics of entrepreneurs in develop-
ing countries can be even more severe for female entre-
preneurs because of social norms, like family obliga-
tions, which preclude them from dedicating more time,
effort, and resources to their businesses. For this reason,
in the empirical analysis, we investigate heterogeneous
effects across entrepreneurs and sectors. As mentioned,
if we find that different female entrepreneurs react

differently to the intervention, this could indicate that
even in the case of survival entrepreneurs, some respond
differently and positively to interventions attempting to
raise their entrepreneurial activity.

Finally, only ability, capital, and the time allocated to
the business determine entrepreneurial activity in the
model. Other factors, such as confidence, experience,
risk preferences, and competitiveness attitudes, can cer-
tainly influence entrepreneurial activity.14 We can read-
ily conceive that entrepreneurs who are more confident
make bolder investments, more experienced entrepre-
neurs make better business choices, more risk-loving
entrepreneurs make riskier investments, and
entrepreneurs who are more competitive are less afraid
of competition. In a way, business ability in the Lucas
(1978) model endeavors to capture all these diverse
characteristics of entrepreneurs. In the empirical analy-
sis, we therefore also control for other entrepreneurial
characteristics (besides credit constraints and the time
allocated to business), including entrepreneurial aspira-
tions, to take into consideration some of these other
entrepreneurial traits.

3 Sample, data, and empirical strategy

The data we employ are from a randomized field exper-
iment on business training and business grants conduct-
ed in Dar es Salaam, Tanzania (for details, see Berge
et al. 2015a, b). The field experiment consisted of three
treatments. In the first treatment, entrepreneurs received
business training; in the second treatment, entrepreneurs
received a business grant; and in the third treatment,
entrepreneurs received both business training and a
business grant. The control group received neither a
business grant nor business training.

The sample consisted of 644 small-scale entrepre-
neurs, all members of PRIDE, one of the leading
microfinance institutions in the country. Most of these
entrepreneurs are involved in small-scale commerce
(running a small kiosk, operating a stall in the market)
or in different sorts of service activities (hairdressing,
small restaurants), with a few involved in light
manufacturing (tailoring, carpentry, brick making) or
agriculture.

14 See, for instance, Jovanovic (1982), Cabral and Mata (2003), Hurst
and Lusardi (2004), Atolia and Prasad (2011), Calá et al. (2015), and
Berge et al. (2015b).
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The organization of the PRIDE clients is in loan
groups of five entrepreneurs, with ten loan groups mak-
ing up a so-called market enterprise group.15 All mem-
bers of a market enterprise group are jointly responsible
for each other’s loans in the microfinance institution in
case of the default of a group member.

One important concern with many training interven-
tions is the possibility that untreated individuals socially
interact with treated individuals. For example, members
of the control group can learn or observe business strat-
egies implemented by individuals receiving business
training, thereby biasing downwards any treatment ef-
fects. Conversely, if the control and treatment individuals
compete for the same customers, we could imagine neg-
ative spillovers associated with business stealing effects.

Owing to the risk of treatment spillovers, we de-
signed the experiment to minimize the risk of social
interaction between the treated and untreated individ-
uals. Foremost, we made sure that no control and treat-
ment individuals belonged to the same loan group, as we
anticipated many social interactions within loan groups
given that the borrowers ex ante self-select into joint-
liability groups, and ex post have an incentive to mon-
itor each other to ensure repayment.

In particular, the business training was offered to 319
clients with weekly loan group meetings in the
microfinance institution on Tuesdays (clients from the
Magomeni branch) and Thursdays (clients from the
Buguruni branch), whereas the remaining 325 clients
not offered business training had loan group meetings
on Mondays (clients from the Magomeni branch) and
Wednesdays (clients from the Buguruni branch). In turn,
the business grants were offered to 252 clients with a
loan group meeting time at 12:00 Monday–Thursday
(both branches) and 09:00 Wednesdays and Thursdays
(the Buguruni branch). The remaining 392 clients, with
loan group meetings at other times, did not receive the
business grant.

This procedure created four groups: 126 clients re-
ceived both treatments, 193 clients received business
training only, and 126 clients received the business grant
only. The control group consisted of 199 individuals.16

Given that the clients in our sample work and reside
across a huge urban area (Dar es Salaam), we do not

believe that the risk of knowledge spillovers from
trained to untrained clients is very large.

Regarding the empirical strategy, we first describe
the data, then analyze correlations among the different
variables, and finally test for the existence of treatment
effects from the field experiment. In the description of
the data, we analyze the data with regard to entrepre-
neurial activity: sales, profits, the number of businesses,
the formality of the business, the sector of activity, the
number of employees, loans, investments, business
practices (such as record keeping and marketing), busi-
ness knowledge, working hours, age, education, and
business contacts. We pay particular attention to the
gender and formality dimensions. In other words, we
look at whether male and female entrepreneurs and
formal and informal entrepreneurs differ with respect
to their entrepreneurial choices and outcomes. We as-
sume female and male entrepreneurs to be the main
decision-makers in their businesses and that a formal
entrepreneur is an entrepreneur with a business registra-
tion and/or license.

We then examine which business and entrepreneurial
variables correlate with profits and other business
choices, such as investments, loans, working hours, busi-
ness knowledge, education, and formality. We then re-
analyze these correlations, again looking at differences
between male/female and formal/informal entrepreneurs.

The final exercise we perform is to examine the
experimental evidence. In particular, we regress profits
on the treatment variables. As discussed, there are three
treatments: business grant only, business training only,
and business grant plus business training. We then con-
sider the effect of the different treatments when
interacted first with the number of working hours and
gender, and then with formality.

4 Results

In this section, we report the empirical results. Table 1
details the descriptive statistics by gender (on the left-
hand side) and formality (on the right-hand side). In
terms of gender (Table 1), we observe the following
statistically significant differences between female and
male entrepreneurs. First, male entrepreneurs when
compared to female entrepreneurs have higher sales,
larger profits, and operate more businesses that are
formal. Second, female entrepreneurs operate more ser-
vice businesses (such as hairdressing or restaurants), but

15 For an analysis of microfinance lending outside loan groups, see De
Quidt et al. (2016) and Fischer and Ghatak (2011).
16 The average attendance rate per session was 70%, while 83% of the
clients qualified for a diploma (after participating in 10 or more
sessions).
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fewer manufacturing businesses (such as carpentry).
Finally, while female entrepreneurs typically have more
formal education, they also have less business knowl-
edge and fewer business contacts.17 Importantly, female
entrepreneurs work on average 8 h per week less than
male entrepreneurs.18 The descriptive statistics in rela-
tion to gender are then mostly in accordance with the
implications of the theoretical model.

In terms of formality (Table 1), we identify the
following statistically significant differences be-
tween formal and informal entrepreneurs. First, we
formal entrepreneurs hold larger loans and invest-
ments. Second, formal entrepreneurs work longer
hours and employ more workers in their businesses.
Third, formal entrepreneurs generate greater profits
and have higher sales. The descriptive statistics in
terms of formality are therefore also in accordance
with the theoretical model.

Table 2 presents the descriptive statistics for working
hours for females, in particular for females who work
more and less than 60 h a week. The idea is to compare
female entrepreneurs who are relatively time

17 On the importance of business contacts for entrepreneurship, see
McAdam et al. (2018).
18 Note that working hours are a good proxy for domestic work for
women.Women in our sample report that they do most of the domestic
work in their households. This is possibly the reason why female
entrepreneurs work closer to their homes than male entrepreneurs.

Table 1 Descriptive statistics by gender and formality

Mean p value Mean p value

Female Male Female =male Informal Formal Formal = informal

Sales 2187.640 3062.518 0.01 2148.815 3692.660 < 0.01

Profit 531.436 618.217 0.03 520.657 705.213 < 0.01

Businesses 1.547 1.527 0.70 1.528 1.585 0.36

Formal businesses 0.315 0.220 0.05 < 0.001 1.148 < 0.01

Informal businesses 1.327 1.212 0.08 1.528 0.437 < 0.01

Commerce 0.697 0.703 0.88 0.703 0.683 0.64

Service 0.441 0.257 < 0.01 0.376 0.380 0.94

Manufacturing 0.111 0.234 < 0.01 0.147 0.176 0.42

Employees 1.033 1.180 0.28 0.972 1.479 < 0.01

PRIDE loan 772.275 766.667 0.78 759.363 809.155 0.03

Investments 172.177 249.937 0.11 168.802 305.68 0.01

Record keeping 0.661 0.667 0.89 0.631 0.775 < 0.01

License 0.171 0.207 0.29 < 0.001 0.831 < 0.01

Marketing 0.485 0.498 0.57 1.442 1.563 0.16

Business knowledge 0.694 0.722 0.04 0.704 0.704 0.98

Working hours 59.483 67.919 < 0.01 60.127 70.394 < 0.01

Age 37.924 37.302 0.40 37.807 37.366 0.57

Education 8.040 7.734 0.07 5.297 4.479 0.01

Business contacts 10.038 17.514 < 0.01 12.518 12.958 0.83

Observations 422 222 502 142

Note: The table reports mean values from the baseline survey in 2008 for all entrepreneurs in the survey (644 observations) by gender and
formality. The p value is a two-sided t test of equality of means. Sales: monthly sales, in thousands of Tanzanian shillings (TZS). Profit:
monthly profit, in thousands of TZS. Businesses: no. of businesses. Formal/informal businesses: no. of formal/informal businesses.
Commerce, service, and manufacturing: share of clients involved in each of these sectors. Employees: no. of employees. PRIDE loan: size
of loan in PRIDE, in thousands of TZS. Investments: business investments during the last year, excluding additions to stocks, in thousands of
TZS. Record keeping: indicator variable taking the value one if the entrepreneur reports keeping records. License: indicator variable taking
the value one if at least one of the businesses is licensed. Marketing: index of marketing initiatives during the last year, from zero (no
initiatives) to one (initiatives on three dimensions). Business knowledge: test of business skills, share of correct answers. Working hours:
working hours per week. Age: age of the entrepreneur in years. Education: no. of years of schooling. Business contacts: no. of stored
business contacts on telephone
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constrained (< 60 h) with female entrepreneurs who are
not time constrained (> 60 h).

As shown, female entrepreneurs who work more
than 60 h a week have greater profits and operate
more businesses. They are also more likely to be
in the formal sector, the service sector, younger,
and more educated. Apart from these differences,
females who work than more than 60 h a week do
not differ in any other dimension from those work-
ing less than 60 h a week. In particular, they do
not differ in terms of the access to capital (they
have approximately the same values of loans and
investments), number of employees, marketing
strategies, and business knowledge.

Table 3 details the correlations between profits and
the set of business indicators and characteristics. We
show these correlations for the whole sample (column
(1)), according to gender (columns (2) and (3)), and
according to formal status (columns (4) and (5)).

For the whole sample (column (1)), we can see that
profits are positively and statistically significantly cor-
related with investments, loans, the level of service,
commerce as the sector of activity, working hours, the
number of employees, the formal sector, and male en-
trepreneurs. For female entrepreneurs only (column (2)),
a similar pattern holds as for the whole sample, with the
exception that formality is no longer statistically signif-
icant. In turn, when we analyze male entrepreneurs only

Table 2 Descriptive statistics by working hours for females

Mean p value

Hours ≤ 60 Hours > 60 Hours > 60 = hours ≤ 60

Sales 2217.092 2157.339 0.88

Profit 493.837 570.119 0.06

Businesses 1.495 1.601 0.07

Formal businesses 0.173 0.269 0.03

Informal businesses 1.322 1.332 0.90

Commerce 0.720 0.673 0.29

Service 0.369 0.514 <0.01

Manufacturing 0.117 0.106 0.72

Employees 1.028 1.038 0.95

PRIDE loan 785.514 758.654 0.23

Investments 163.593 181.010 0.74

Record keeping 0.668 0.654 0.74

License 0.136 0.207 0.06

Marketing 1.416 1.495 0.37

Business knowledge 0.688 0.701 0.38

Working hours 36.224 83.413 <0.01

Age 38.897 36.923 0.01

Education 4.720 5.240 0.06

Business contacts 9.776 10.308 0.72

Observations 214 208

Note: The table reports average values from the baseline survey in 2008 for all female entrepreneurs in the survey. The p value is from
regressing the variable on a dummy for working more than 60 h, clustering on the loan group. Sales: monthly sales, in thousands of TZS.
Profit: monthly profit, in thousands of TZS. Businesses: no. of businesses. Formal/informal businesses: no. of formal/informal businesses.
Commerce, service, and manufacturing: share of clients involved in each of these sectors. Employees: no. of employees. PRIDE loan: size of
loan in PRIDE, in thousands of TZS. Investments: business investments during the last year, excluding additions to stocks, in thousands of
TZS. Record keeping: indicator variable taking the value one if the entrepreneur reports keeping records. License: indicator variable taking
the value one if at least one of the businesses is licensed. Marketing: index of marketing initiatives during the last year, from zero (no
initiatives) to one (initiatives on three dimensions). Business knowledge: test of business skills, share of correct answers. Working hours:
working hours per week. Age: age of the entrepreneur in years. Education: no. of years of schooling. Business contacts: no. of stored
business contacts on telephone
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(column (3)), the same pattern holds as for the whole
sample, with the exception that investments are now no
longer statistically significant, service is now negative
but statistically insignificant, business knowledge is
now statistically significant with a positive impact on
profits, and working hours are now not statistically
significant. This last result is worth highlighting, as it
demonstrates that male entrepreneurs, unlike female
entrepreneurs, are not business time constrained.19

In terms of formality, we obtain the following.
For formal entrepreneurs (column (4)), the

following variables have a positive and statistically
significant impact on profits: loans, service and
commerce sectors, the number of employees, and
the level of education. In turn, there is a negative
and statistically significant correlation between
profits and female entrepreneurs. For informal en-
trepreneurs (column (5)), the same pattern arises as
for formal entrepreneurs, with the exception that
investments now have a positive and statistically
significant effect, the service sector is no longer
statistically significant, and working hours and
business knowledge now have a positive and sta-
tistically significant impact on profits.

Table 4 presents correlates of business practices other
than those related to profits, particularly investments,
loans, working hours, business knowledge, education,

19 As discussed, we could well believe that the bargaining power inside
the household also influences female entrepreneurial activity, business
time constraints, and profits. However, our measures of bargaining
power (who makes decisions in the household and controls the savings
of the family) are uncorrelated with female profits and working hours.

Table 3 Profit correlations

(1) (2) (3) (4) (5)
Profit Profit, females Profit, males Profit, formal

entrepreneurs
Profit, informal
entrepreneurs

Investments 0.110** 0.143** 0.105 0.050 0.155***

(0.047) (0.059) (0.077) (0.092) (0.044)

PRIDE loan 0.499*** 0.385** 0.683*** 0.530* 0.495***

(0.132) (0.162) (0.215) (0.274) (0.149)

Service 0.136** 0.177** −0.007 0.264* 0.093

(0.065) (0.080) (0.127) (0.151) (0.072)

Commerce 0.471*** 0.437*** 0.516*** 0.568*** 0.437***

(0.074) (0.090) (0.125) (0.167) (0.080)

Working hours 0.003*** 0.004*** 0.001 −0.003 0.005***

(0.001) (0.001) (0.002) (0.002) (0.001)

Employees 0.128*** 0.125*** 0.128*** 0.112*** 0.134***

(0.030) (0.041) (0.036) (0.033) (0.038)

Education 0.010 0.005 0.015 0.053** −0.005
(0.011) (0.013) (0.019) (0.022) (0.012)

Business knowledge 0.241 0.077 0.516* −0.246 0.367*

(0.181) (0.225) (0.300) (0.401) (0.200)

Formal 0.176** 0.097 0.293***

(0.071) (0.093) (0.110)

Female − 0.107* − 0.293** − 0.044
(0.061) (0.132) (0.070)

Constant 11.635*** 11.701*** 11.397*** 12.417*** 11.508***

(0.210) (0.239) (0.381) (0.465) (0.223)

Observations 644 422 222 142 502

R2 0.189 0.166 0.254 0.256 0.177

Note: The table reports the coefficients from ordinary least squares (OLS) regressions. The outcome is profits in logs. Investments: business
investments during the last year, excluding additions to stocks, in millions of TZS. PRIDE loan: size of loan in PRIDE, in millions of TZS.
Service/commerce: indicator variable for whether the entrepreneur is involved in these sectors. Working hours: working hours per week.
Employees: no. of employees. Education: no. of years of schooling. Business knowledge: test of business skills, share of correct answers.
Formal: dummy variable indicating if the entrepreneur has either a business registration or a license. Female: dummy indicating if the
entrepreneur is female. Cluster-robust standard errors in parentheses

*p < 0.10, **p < 0.05, ***p < 0.01
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and formality.20 We can see that investment positively
and statistically significantly correlates with running a
formal business, being active in the service sector, hav-
ing more employees, and being a male entrepreneur. In
turn, loans positively and statistically significantly

correlate with running a formal business and working
fewer hours (demonstrating the substitutability between
capital and labor). Working hours are positively and
statistically significantly correlated with formal activity,
lower loans (again demonstrating the substitutability
between capital and labor), being active in the service
sector, havingmore years of education, and being a male
entrepreneur (note that working hours are very strongly
negatively correlated with being a female entrepreneur).
In turn, business knowledge negatively and statistically
significantly correlates with being active in the com-
merce sector, the level of education, and being a female
entrepreneur. Education negatively and statistically

20 In the appendix, we provide the correlates of working hours by
gender (see Appendix Table 8). As shown there, working hours for the
full sample positively and statistically significantly correlate with for-
mality, the service sector, and the level of education, but negatively and
statistically with loans (indicating the substitutability between capital
and labor) and female entrepreneurs. Dividing by gender, a similar
pattern arises with the exception that the loan variable is no longer
statistically significant.

Table 4 Business practice correlations

(1) (2) (3) (4) (5) (6)
Investment PRIDE loan Working hours Business knowledge Education Formal

Formal 0.093* 0.052** 11.830*** − 0.015 − 0.943***
(0.050) (0.024) (2.723) (0.015) (0.294)

PRIDE loan 0.052 − 9.114** 0.041 − 0.219 0.150**

(0.092) (4.557) (0.028) (0.465) (0.069)

Service 0.141** 0.028 10.376*** − 0.010 − 0.515* − 0.067*
(0.062) (0.022) (2.640) (0.015) (0.284) (0.038)

Commerce − 0.028 0.037 3.812 − 0.038** − 0.139 − 0.017
(0.060) (0.023) (2.503) (0.015) (0.256) (0.038)

Working hours 0.000 − 0.001** 0.000 0.013*** 0.003***

(0.001) (0.000) (0.000) (0.004) (0.001)

Employees 0.056** 0.005 − 0.973 0.006 0.030 0.031**

(0.026) (0.007) (0.619) (0.005) (0.066) (0.013)

Education − 0.008 − 0.002 1.326*** − 0.007*** − 0.021***
(0.009) (0.004) (0.426) (0.002) (0.006)

Business knowledge − 0.058 0.092 9.166 − 1.985*** − 0.096
(0.128) (0.063) (6.553) (0.681) (0.100)

Female − 0.097* 0.000 − 9.128*** − 0.027* − 0.308 − 0.010
(0.054) (0.022) (2.349) (0.014) (0.245) (0.036)

Investments 0.011 0.014 − 0.006 − 0.231 0.058*

(0.021) (2.760) (0.012) (0.274) (0.034)

Constant 0.190 0.702*** 54.024*** 0.734*** 6.575*** 0.116

(0.175) (0.060) (7.479) (0.033) (0.694) (0.113)

Observations 644 644 644 644 644 644

R2 0.082 0.025 0.087 0.040 0.058 0.076

Note: The table reports the estimated coefficients from OLS regressions. The outcome in (1) is business investments during the last year,
excluding additions to stocks, in millions of TZS. The outcome in (2) is the size of loan in PRIDE, in millions of TZS. The outcome in (3) is
working hours per week. The outcome in (4) is share of correct answers in a test of business skills. The outcome in (5) is the no. of years of
schooling. The outcome in (6) is a dummy variable indicating if the entrepreneur has either a business registration or a license. Service/
commerce: an indicator variable for whether the entrepreneur is involved in these sectors. Employees: no. of employees. Education: no. of
years of schooling. Female: dummy indicating if the entrepreneur is female. Cluster-robust standard errors in parentheses

*p < 0.10, **p < 0.05, ***p < 0.01
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significantly correlates with the formal sector, being
active in the service sector, and business knowledge,
but positively and statistically significantly correlates
with working hours. Finally, formality positively and
statistically significantly correlates with loans, invest-
ments, working hours, and negatively and statistically
significantly correlates with the service sector and the
level of education.

We now present the experimental evidence using the
theoretical model as guidance. In particular, we focus on
the following implications of the theoretical model. First,
we expect interventions that improve entrepreneurial ac-
cess to capital and ability not to have an impact on
business time-constrained female entrepreneurs. Howev-
er, for female entrepreneurs who are not business time
constrained, such interventions can have a positive im-
pact. Second, we expect these types of interventions exert
a stronger impact on the informal than the formal sector.

We begin by looking at the effects of business train-
ing and business grants by gender and working hours.
Table 5 provides the treatment effects for the full sample
(column (1)). In turn, columns (2) to (7) detail the
treatment effects according to the number of working
hours entrepreneurs dedicate to their businesses.

We can see that for the full sample, the intervention
had a positive and statistically significant impact for
male entrepreneurs who received both the business grant
and the business training. For female entrepreneurs, in
the full sample there is no impact in any of the treat-
ments, including those receiving both treatments. Sim-
ilar results emerge if we only consider those entrepre-
neurs working between 30 and 70 h a week, columns (2)
to (5).21 However, for female entrepreneurs who work
more than 70 h a week, columns (6) and (7), the com-
bined impact of business training and business grant is
positive, and more importantly, similar to that for male
entrepreneurs. Furthermore, for entrepreneurs working
more than 80 h a week, the result is now that there are no
statistically significant effects for male entrepreneurs but
there are positive, large, and statistically significant ef-
fects for female entrepreneurs. Furthermore, the dual

treatment coefficient for female entrepreneurs working
more than 80 h a week is significantly different from that
for female entrepreneurs also working less than 80 h a
week (p value = 0.0210). This shows that for female
entrepreneurs who are not business time constrained,
business training and business grants can have a large
positive impact, similar to that for male entrepreneurs.

Nonetheless, the question arises whether female
entrepreneurs who are and who are not business
time constrained are essentially different. One pos-
sibility may be that the more motivated female en-
trepreneurs Bself-select^ into not being business time
constrained. In this situation, the female entrepre-
neurs who are not business time constrained could
be labeled as growing female entrepreneurs with
high entrepreneurial aspirations. In contrast, we
could label the business time-constrained female
entrepreneurs as survival female entrepreneurs.22

Alternatively, it could be argued that the female
entrepreneurs who are not business time constrained
are only so because they do not face these restric-
tions. Then again, we could wonder why the same is
not the case for male entrepreneurs. In this sense, it
seems that the effects we reveal not only relate to
self-selection, but also to social norms about the
gender roles prevalent in many developing
countries.

Using Table 2, we found that time-constrained
female entrepreneurs do not differ much from fe-
male entrepreneurs who are not time constrained.
While the non-time-constrained entrepreneurs tend
to be younger and more educated and to do better in
business, they tend to have the same number of
employees, business loans, and investments. As
younger people are less likely to be married and to
have children, this could indicate that family obliga-
tions are a limitation for female entrepreneurs as
they reduce the amount of time they can dedicate
to their business. This appears to demonstrate that
time-unconstrained female entrepreneurs do not self-
select as such, but rather that this is because of

21 The exception is for female entrepreneurs who received the business
grant and work more than 30 or 40 h a week. However, the magnitude
of the coefficients is larger in this interval, before it again declines and
increases again, and even though the coefficients in all regressions are
economically significant, the standard errors are quite large. In this
sense, it is difficult to rule out the possibility that the coefficients are
identical as well as positive. Note also that the theoretical model does
not exclude the possibility of a positive impact on entrepreneurial
activities of the grant-only treatment.

22 For entrepreneurial aspirations, we posed five questions during the
baseline survey to capture to what extent the clients had entrepreneurial
Bpotential.^ If anything, the results based on an index of these ques-
tions suggest that female entrepreneurs are borderline significantly
more Bentrepreneurial^ than males. Conversely, when the enumerators
were asked to subjectively judge the entrepreneurial potential of the
subjects in our study, males scored better, although not significantly (p
value = 0.132).
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external limitations like family obligations. Further-
more, external capital and employment does not
appear to compensate for the limitations of time
constraints.

To strengthen further the evidence in this respect,
we examine the effects of the interventions on the
number of hours worked per week. We could well
believe that if an entrepreneur is not time
constrained, then the intervention could affect how
many hours an entrepreneur dedicates to their busi-
ness (training could, for example, motivate the en-
trepreneur to work harder). Table 6 provides the
results. As shown, there is some evidence that males
work more because of the interventions, in particular
with the dual treatment of training and grants. For
female entrepreneurs, while the coefficients are pos-
itive, there is no significant evidence that any of the

treatments affect the number of hours they dedicate
to their businesses. Although there could be other
underlying reasons for this finding, it at least aligns
with the assumption that female entrepreneurs tend
to be more time constrained than male entrepreneurs
because of, for example, family obligations.

Table 7 details the impact of the intervention de-
pending on business formality. We observe that for
the full sample, only the combined treatment (busi-
ness training and business grant) had a positive and
statistically significant impact on profits. However,
if we divide the sample between formal and informal
entrepreneurs, we can see that the intervention only
had a positive and statistically significant effect for
informal entrepreneurs. This shows that the inter-
vention was more valuable for informal entrepre-
neurs, i.e., entrepreneurs who are more capital and

Table 5 Treatment impacts on profits by working hours

(1) (2) (3) (4) (5) (6) (7)
Original
estimates

Working hours
> 30

Working hours
> 40

Working hours
> 50

Working hours
> 60

Working hours
> 70

Working hours
> 80

Training and male 0.128 0.079 0.062 0.020 0.024 0.083 − 0.127
(0.147) (0.155) (0.163) (0.194) (0.223) (0.257) (0.356)

Grant and male 0.080 0.038 0.079 0.105 0.195 0.085 0.006

(0.140) (0.147) (0.148) (0.167) (0.176) (0.261) (0.332)

Training + grant
and male

0.501*** 0.418** 0.317* 0.284 0.462** 0.513* 0.513

(0.168) (0.184) (0.190) (0.205) (0.224) (0.267) (0.317)

Training and
female

0.035 0.065 0.040 0.010 0.031 0.072 0.215

(0.121) (0.134) (0.135) (0.153) (0.164) (0.187) (0.230)

Grant and female 0.072 0.265* 0.269* 0.079 0.187 0.074 0.312

(0.132) (0.136) (0.138) (0.147) (0.170) (0.189) (0.245)

Training + grant
and female

0.059 0.169 0.171 0.135 0.262 0.433* 0.742***

(0.132) (0.148) (0.155) (0.170) (0.206) (0.220) (0.268)

Observations 602 511 472 399 333 266 187

R2 0.241 0.243 0.278 0.319 0.349 0.331 0.400

Note: This table reports the results of intention-to-treat (ITT) regressions where the outcome variable (average profits in logs) is regressed on
treatment status and the following covariates from the baseline survey: sales, the square of sales, operating profits, no. of businesses,
indicator variable for whether the entrepreneur is involved in commerce, no. of employees, PRIDE loan size, amount of investments,
indicator variables for whether the entrepreneur has a business license, keeps business records, whether the business is registered, owns a
house, owns a television, an index of marketing initiatives, no. of business contacts on mobile phone, indicator variable for net borrowing,
no. of hours per week worked in the business(es), indicator for PRIDE branch, age of the entrepreneur, how many times per week he or she
eats meat, gender, and the lagged outcome variable. All entrepreneurs interviewed in the follow-up surveys are included. The outcome is
average operating profits in logs from the short- and long-term follow-up surveys (or the observed value in the cases where there is only one
follow-up observation), adjusted for inflation. Regression (1) includes the full sample, while regressions (2)–(7) trim the sample based on
working hours per week in the baseline. Cluster-robust standard errors in parentheses

*p < 0.10, **p < 0.05, ***p < 0.01
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Table 6 Treatment impacts on working hours

(1) (2) (3) (4) (5) (6) (7)
Original
estimates

Work hours
> 30

Work hours
> 40

Work hours
> 50

Work hours
> 60

Work hours
> 70

Work hours
> 80

Training and male 2.436 3.878 4.801 5.591 4.190 8.485 12.181

(4.792) (4.691) (4.762) (5.369) (5.988) (7.486) (10.935)
Grant and male 4.640 5.037 2.895 2.699 2.840 2.491 10.931

(4.853) (4.975) (5.032) (5.362) (5.829) (7.784) (9.437)

Training + grant and
male

8.914* 8.713 8.872 9.278 4.386 7.387 14.340
(5.168) (5.386) (5.760) (6.055) (6.298) (8.070) (9.153)

Training and female 0.667 1.875 0.309 − 0.961 1.022 2.596 6.068

(3.269) (3.535) (3.698) (4.203) (4.683) (5.023) (6.545)
Grant and female 3.521 6.897 5.734 5.565 3.564 1.422 0.860

(3.890) (4.383) (4.633) (5.252) (6.040) (7.216) (11.122)

Training + grant
and female

2.206 2.448 1.734 2.967 0.540 4.200 4.579
(3.476) (3.617) (3.743) (4.315) (5.530) (5.858) (7.705)

Observations 602 511 472 399 333 266 187

R2 0.219 0.218 0.216 0.229 0.213 0.211 0.279

Note: This table reports ITT regressions where the outcome variable (working hours) is regressed on treatment status and the following
covariates from the baseline survey: sales, square of sales, operating profits, no. of businesses, indicator variable for whether the entrepreneur
is involved in commerce, no. of employees, PRIDE loan size, amount of investments, indicator variables for whether the entrepreneur has a
business license, keeps business records, whether the business is registered, owns a house, owns a television, index of marketing initiatives,
no. of business contacts on mobile phone, indicator variable for net borrowing, no. of hours per week worked in the business(es), indicator
for PRIDE branch, age of the entrepreneur, how many times per week he or she eats meat, gender, and the lagged outcome variable. All
entrepreneurs interviewed in the follow-up surveys are included. The outcome is working hours from the short- and long-term follow-up
surveys. Regression (1) includes the full sample, while regressions (2)–(7) trim the sample based on working hours per week in the baseline.
Cluster-robust standard errors in parentheses

*p < 0.10, **p < 0.05, ***p < 0.01

Table 7 Treatment impacts on profits by formality status

(1) (2) (3)
Full sample Informal entrepreneurs Formal entrepreneurs

Training only 0.092 0.088 0.074

(0.094) (0.106) (0.217)

Grant only 0.089 0.085 0.065

(0.101) (0.121) (0.235)

Training + grant 0.194* 0.242** 0.034

(0.102) (0.117) (0.220)

Observations 602 464 138

R2 0.191 0.185 0.264

Note: This table reports ITT regressions where the outcome variable (average profits in logs) is regressed on treatment status and the
following covariates from the baseline survey: sales, the square of sales, operating profits, no. of businesses, indicator variable for whether
the entrepreneur is involved in commerce, no. of employees, PRIDE loan size, amount of investments, indicator variables for whether the
entrepreneur has a business license, keeps business records, whether the business is registered, owns a house, owns a television, index of
marketing initiatives, no. of business contacts on mobile phone, indicator variable for net borrowing, no. of hours per week worked in the
business(es), indicator for PRIDE branch, age of the entrepreneur, how many times per week he or she eats meat, and the lagged outcome
variable. All entrepreneurs interviewed in the follow-up surveys are included. The outcome is average operating profits in logs from the
short- and long-term follow-up surveys (or the observed value in the cases where we have only one follow-up observation), adjusted for
inflation. Regression (1) includes the full sample, while regressions (2) and (3) include informal/formal (measured at the baseline)
entrepreneurs only. Cluster-robust standard errors in parentheses

*p < 0.10, **p < 0.05, ***p < 0.01
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ability constrained, than for formal entrepreneurs.
However, the result is not as strong as for business
time-constrained female entrepreneurs, as the coef-
ficient for the dual treatment for informal entrepre-
neurs is not statistically different from that for for-
mal entrepreneurs (p value = 0.1342).

As for business time-constrained entrepreneurs,
we may well ask if formal entrepreneurs are more
motivated than are their informal counterparts. We
argue that what is at play here is that informal
entrepreneurs face constraints that are very difficult
to overcome, and which are not normally as strong
or as common as among formal entrepreneurs. How-
ever, we find that the intervention had larger impacts
on informal entrepreneurs than on formal entrepre-
neurs. This seems to present evidence that informal
entrepreneurs, similar to what is usually argued for
formal entrepreneurs, are also willing to invest and
to take risks in order to enhance their businesses.

As shown in Table 1, contrary to what happens
with time-constrained female entrepreneurs, formal
entrepreneurs differ in many dimensions from infor-
mal ones. Formal entrepreneurs tend to have more
education, work longer hours, and have larger loans
and investments. As a result, they also have better
business outcomes. We are then rather less confident
in saying that formal entrepreneurs do not endoge-
nously self-select into the formal sector.

A final question arises as to how relevant our
results stemming from a sample of microfinance
clients are for the general population of entrepre-
neurs in Tanzania. This raises the issue of self-
selection into microfinance. The available empiri-
cal evidence suggests that microfinance institutions
tend to exclude the poorest (see, for instance,
Tedeschi 2008; Beaman et al. 2015). In other
words, microfinance entrepreneurs are poor, but
they are typically not among the most destitute.
This likely relates to the fact that joint-liability
microfinance groups have an incentive to exclude
those with a higher probability of default, and it is
reasonable to assume that the probability to default
is higher among the poor.

Furthermore, we have no reason to believe that
micro-entrepreneurs from PRIDE are very different
f rom other u rban en t repreneurs in othe r
microfinance institutions in Tanzania. The entre-
preneurs in our sample in fact look very similar
in terms of observables (such as age, loan, income,

gender, and education) to members of other Tan-
zanian microfinance institutions, as reported in
Kessy et al. (2015) and Randhawa and Gallardo
(2003).23

5 Concluding remarks

A common criticism of field experiments is that
they often do not have a solid theoretical back-
ground. In this paper, we explicitly consider this
critique in an effort to explain two puzzles that
have arisen from several field experiments on busi-
ness grants and business training and empirical
studies on firm growth. First, field interventions
with business grants and training tend only to have
a positive impact on male entrepreneurs, with no
discernible impact on female entrepreneurs. Sec-
ond, empirical studies show that it is very chal-
lenging to improve the business outcomes of in-
formal entrepreneurs.

We started with an entrepreneurship model
based on Lucas (1978), where entrepreneurship is
comprised of two dimensions: capital investment
and business ability. To the Lucas model, we
added a third dimension: the entrepreneur’s own
labor investments. In addition, we divided the
economy into the formal and informal sector,
where the formal sector has higher fixed costs
for running a business, because—for instance—of
business licensing.

The extended Lucas model predicts that when
entrepreneurs are constrained along these three di-
mensions (capital, ability, and labor investments)
and only two of these dimensions are lifted, say
ability (via business training) and capital (through
business grants), business time-constrained entre-
preneurs may still not be able to grow their

23 Using data on 100 self-employed/small-scale entrepreneurs from
another experiment we have conducted in Dar es Salaam, including
both microfinance members (not necessarily members of PRIDE) and
non-microfinance members, we find only modest evidence that
microfinance members are different from non-microfinance members.
In particular, looking at income stability, mathematical ability, willing-
ness to compete, risk aversion, trust, and patience, we identify no
significant differences between microfinance members and non-mem-
bers. Though, we note that microfinance members are more likely to
report that they have a stable income than non-microfinance members
(although the difference is not significant). If we look at happiness,
microfinance members report they are significantly happier with their
lives than non-microfinance members.
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businesses. We argue that in many developing
countr ies , female ent repreneurs are of ten
constrained with respect to the time they can ded-
icate to their businesses because of their domestic
obligations. The model also predicts that interven-
tions that attempt to boost entrepreneurial business
ability and access to capital can have a greater
impact on informal entrepreneurs, as they are more
constrained along these dimensions than are formal
entrepreneurs.

Finally, we presented evidence from a random-
ized field experiment on business grants and busi-
ness training in a microfinance institution in Tan-
zania that confirms the main predictions of the
theoretical model. In particular, we showed that
business training and business grants did have a
positive impact on female entrepreneurs who were
not business time constrained, but no impact on
business time-constrained female entrepreneurs.
Similarly, we found that the intervention had larger
effects on informal than on formal entrepreneurs.
Accordingly, informal entrepreneurs drove the pos-
itive impact of the intervention.

In this sense, our results have relevant policy
implications. First, improving access to capital and
business knowledge for female entrepreneurs in de-
veloping countries might not be sufficient in en-
abling them to become successful entrepreneurs.
Second, development interventions that aim at pro-
moting female entrepreneurship should also target
social norms, such as the burden of domestic obli-
gations that fall on women, as these necessarily
restrict their capacity and potential as entrepre-
neurs.24 Third, interventions in business ability and
capital access should focus more on informal entre-
preneurs, given that they face greater constraints
along these dimensions than do formal entrepre-
neurs. The potential impact of these interventions
can therefore be larger for informal than formal
entrepreneurs.

Our results also show that an important avenue for
future research is the question of self-selection into
entrepreneurship. Optimally, we would like the best
entrepreneurs to self-select into entrepreneurship in or-
der to promote successful entrepreneurship and

ultimately economic growth. However, in developing
countries this is not always the case, as many entrepre-
neurs are mere survivalists. It could be, for example, that
less able entrepreneurs self-select themselves to be busi-
ness time constrained or into the informal sector.
Responding to these questions could yield an important
contribution to the research on entrepreneurship in de-
veloping countries.

Appendix

24 McMullen (2011) argues that institutional and cultural interventions
should complement a market-based approach to entrepreneurs in de-
veloping countries. This seems to be in accordance with our findings.

Table 8 Hour correlations, by gender

(1) (2) (3)
Full sample Female sample Male sample

Formal 11.830*** 14.070*** 8.005**

(2.723) (3.602) (3.888)

Investment 0.014 − 1.371 0.882

(2.760) (3.910) (4.067)

PRIDE loan − 9.114** − 8.809 − 8.667
(4.557) (5.727) (6.859)

Service 10.376*** 11.778*** 8.371**

(2.640) (3.312) (4.082)

Commerce 3.812 5.172 1.589

(2.503) (3.362) (3.954)

Employees − 0.973 − 0.988 − 0.872
(0.619) (0.673) (1.364)

Education 1.326*** 1.294*** 1.359*

(0.426) (0.494) (0.790)

Business knowledge 9.166 15.608* − 0.101
(6.553) (8.450) (10.443)

Female − 9.128***
(2.349)

Constant 54.024*** 38.570*** 62.883***

(7.479) (8.512) (11.824)

Observations 644 422 222

R2 0.087 0.085 0.046

Note: The table reports coefficients from OLS regressions. The
outcome is working hours per week. Formal: a dummy variable
indicating if the entrepreneur has either a business registration or a
license. Investments: business investments during the last year,
excluding additions to stocks, in millions of TZS. PRIDE loan:
size of loan in PRIDE, in millions of TZS. Service/commerce:
indicator variable for whether the entrepreneur is involved in these
sectors. Employees: no. of employees. Education: no. of years of
schooling. Business knowledge: test of business skills, share of
correct answers. Female: dummy indicating if the entrepreneur is
female. Cluster-robust standard errors in parentheses

*p < 0.10, **p < 0.05, ***p < 0.01
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