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1. INTRODUCTION

Entrepreneurial activity is important for development
(e.g., Baumol, 1968): Entrepreneurs implement new business
ideas, or adopt profitable ideas from others to local circum-
stances to start new businesses, or they experiment with
new materials and processes to expand their business.
Inevitably some fail. A process of creative destruction, as
described famously by Schumpeter (1911), leads to progress.
Recognizing this, development organizations increasingly
use business training as a development tool. On the other
hand, many classic theories of entrepreneurial activity treat
entrepreneurial ability as exogenous (e.g., Lucas, 1978).
Thus it is unclear if a business training program that trains
individuals that do not have a business (and may, there-
fore, not have the entrepreneurial ability) can even have
the most immediate intended effect, namely start-up of a
business.

In this paper we exploit the specifics of the training program
that we study to implement a quasi-experimental research de-
sign (a regression discontinuity design) to study whether entre-
preneurial activity can be taught, in particular whether
business training can lead to increasing numbers of businesses
started or expanded. We will study this question by analyzing
the results of business training programs that the NGO Tech-
noServe held in Central America during 2002–05. The pro-
gram is intended for both individuals who wish to start a
business, as well as for those who already have a business.
Those individuals with existing businesses have about 10
employees on average. Thus, unlike some other programs, this
program targets businesses of a size beyond that of household
enterprises.

It is now recognized that small and medium sized enterprises
(SMEs) can play a significant role in the development process.
A particularly well-known proponent of entrepreneurship
through different phases of development has become the
Global Entrepreneurship Monitor (GEM) consortium, which
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documents and analyzes the relationship between entrepre-
neurship and development (e.g., Bosma & Levie, 2010). This
consortium works with a model (Bosma, Acs, Autio, Coduras,
& Levie, 2009) that considers how the importance of various
environmental conditions for entrepreneurship changes at
different phases of economic development. At the same time,
according to this particular model, “the relative importance
of entrepreneurship education and training increases as
economies develop economically” (Coduras Martı́nez, Levie,
Kelley, S�mundsson, & Schøtt, 2010, p. 12).

Obstacles that entrepreneurs face may be external and apply
to all entrepreneurs in an economy, such as regulations (e.g.,
Djankov, La Porta, Lopez-de-Silanes, & Shleifer, 2002), infra-
structure (e.g., Datta, 2008), or macroeconomic uncertainty
and property rights (e.g., Svensson, 1998). In these cases, ac-
tion at the macro level might be necessary. However, many
constraints are idiosyncratic to the (potential) entrepreneur.
For example, individual entrepreneurs may not be willing to
take risks. Some may simply not know how to navigate regu-
lations and how to deal with other formal aspects of running a
business, or how to deal with banks to finance their new
business or expand their existing business. “Entrepreneurial
spirit” appears often to be seen as inherent in individuals,
yet even for those who possess this entrepreneurial drive,
they may not actually start a business or expand an exist-
ing business because of the myriad of potential obstacles.
However, some of the idiosyncratic obstacles could potentially
be overcome through business-specific education of (potential)
entrepreneurs. Theoretically, any of the central aspects of
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entrepreneurship—the GEM model for example identifies three
main components, namely attitudes, activity and aspirations—
could be affected by training and lead to business launch or
expansion of an existing business. This paper’s goal is to
investigate whether this is possible.

We study the effect that a specific training program imple-
mented by an NGO in a large number of countries has on
entrepreneurial activity, namely on business start-up and busi-
ness expansion. In addition, another feature of the program,
the quasi-experimental injection of substantial amounts of
capital into some businesses, also allows us to investigate
whether entrepreneurs are financially constrained, and the ex-
tent to which financing constraints hinder investment. Finally,
we also investigate whether the effect of training and financing
varies by gender. Although these questions will be studied in
the context of one particular organization, the broader goal
of this paper is to shed some light on the larger question of
whether entrepreneurial ability is exogenous and inherent to
a firm owner or to what extent and how it can be shaped by
training.

TechnoServe supports SMEs in the form of the so-called
“Business Plan Competitions”, which are intended to help
individuals who are interested in setting up a new business
to gain the necessary skills, and to help existing small and
medium-scale entrepreneurs who wish to significantly expand
their businesses improve their skills and entrepreneurial abili-
ties. In each competition, there is first a preliminary screening
process. A fixed number of applicants are selected for the pro-
gram, which then receive the training. At the end of this phase,
applicants submit a first draft of their business plan.

Based upon a review by a small panel of “judges”, that is indi-
viduals who are knowledgeable about business, which may in-
clude for example business owners or business consultants, a
smaller group is selected to continue to the final phase, where
they receive additional support and business development ser-
vices to complete their business plan. Note that the judges typ-
ically come from large companies so that they are not potential
competitors to business plan competition participants (who are
seeking to launch/expand smaller firms) and that the judges are
not involved in any of the training before the presentations. The
finalized plans are then again evaluated by judges, and a fixed
number of the top plans receive a financial prize of between
US$6,000 and US$15,000 (depending on country and year), re-
ceipt of which is conditional on investment in the business, plus
some additional business development services.

Existing evaluations of similar programs in the context of
developing countries cannot answer the key question that is
at the core of any program evaluation: How would the entre-
preneur have done if he or she had not gone through the train-
ing workshop? The usual approaches of finding comparison
groups are based on observable characteristics. However, we
can expect self-selection of entrepreneurs into a program
based on unobservable characteristics, as for example unob-
served business opportunities. If these same (unobserved)
characteristics also determine the future success and self-selec-
tion is not taken into account in the research design, then esti-
mates of the treatment effects will be biased. Similarly, the
purposeful assignment of individuals to a training program,
for example of unemployed individuals, would lead to biased
estimates if it is not properly controlled for.

To overcome the econometric problems of self-selection and
purposeful program placement, we take advantage of one par-
ticular feature of the program under study. Applicants have to
undergo a standardized evaluation process in which a score is
determined that is supposed to characterize the potential
entrepreneurial ability of an applicant. The sole decision crite-
rion for access to the workshop is this score. If the score is
above a cutoff, the applicant is accepted to the workshop;
otherwise he/she is rejected. This feature can be used to study
the effect of program participation on outcomes based on a
regression discontinuity design, by comparing rejected and ac-
cepted applicants.

We focus on the first-order impact that a business develop-
ment program of the kind that we study attempts to achieve,
namely the question whether training actually induces partic-
ipants to start entrepreneurial activities, that is to start up a
business or significantly expand an existing one. We view these
outcomes as key to the above cited literature. If entrepreneur-
ial skills are rather fixed, then there should be no significant
effect of a training program on start-up or expansion of busi-
nesses and consequently there cannot be a significant effect on
secondary outcomes, such as sales, production, job creation
etc. Thus, establishing whether business development pro-
grams that aim at creating new or larger businesses are suc-
cessful in this primary goal is an important first step in this
research agenda.

Our findings indicate that the program is successful in pro-
moting entrepreneurial activity. We find economically impor-
tant and statistically significant changes in the probability that
individuals open a new business or expand an existing business
that is due to participation in the full training program. Look-
ing at the different stages of the program, we find that the first
round seminar-based training seems to affect the expansion of
businesses more than the launching of new businesses. On the
other hand, the second round, in which the business plan is
developed more fully with more one-on-one assistance, affects
more the launching of businesses. Similarly, the last round
treatment, which is the receipt of prize money, has significant
effects on launching, but smaller and less significant effects on
expansion of businesses.

The research is of immediate practical relevance. The devel-
opment community is increasingly focusing on promoting Pri-
vate Sector Development, recognizing that entrepreneurship is
a key building block of sustained poverty-reducing economic
growth. 1 Yet, despite an emerging body of work that studies
the effects of business training, for example Coduras Martı́nez
et al. (2010), Bosma and Levie (2010), and Karlan and Valdi-
via (in press), there is still much to be learned about what
works in scalable enterprise-based solutions to poverty.

The paper proceeds as follows. We first provide background
on the program that we study and the data that we use. We
then investigate whether the discontinuity in program partici-
pation that we wish to exploit holds. After that, we introduce
the regression discontinuity design in the context of our appli-
cation. Section 5 then presents the main results, as well as
robustness checks. In that section we also discuss the role of
gender. The final section concludes.
2. THE TECHNOSERVE BUSINESS PLAN
COMPETITIONS

This section provides some background about the business
plan competitions that the NGO TechnoServe runs. A more
detailed description is given in the appendix, which also
includes a figure to illustrate the timeline of a competition
(Table 11). Since 2002 TechnoServe organizes Business Plan
Competitions to promote entrepreneurship. These competi-
tions provide training to both nascent entrepreneurs seeking
to start a new business as well as to entrepreneurs with existing
businesses that hope to undertake a significant expansion into
a new product or market.
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The competitions function as follows. The first phase con-
sists of the organization and its local partners publicizing the
competition and collecting applications. Applicants give basic
personal information as well as a summary of their business
idea. Each application is scored, and the top applicants in each
sector are accepted into the program. It is important to note
that the number of applicants that are admitted into the pro-
gram, and the number of participants that subsequently pro-
gress to each stage, is fixed before the competition begins.
This creates an exogenous cutoff which we will exploit to eval-
uate the program. It is also important to note that the scoring
at the conclusion of phases 1, 2 and 3 is performed using stan-
dardized guidelines, but the panel of judges is often different
for different sectors. Therefore, the numerical scores may not
be strictly comparable across sectors, years and countries,
and for this reason we standardize scores at the country-
year-sector level (see the data section below).

The accepted applicants are admitted into phase 2, which
consists of an entrepreneurial training program (the “training
stage 1”). In the case of El Salvador, this training is provided
first by the UNCTAD’s Empretec program over seven work-
ing days, which focuses on developing both technical business
skills and “core entrepreneurial behaviors” (for details see the
appendix), followed by a TechnoServe workshop on business
plan preparation. In the other countries TechnoServe provides
the entire training program in three to four workshops, cover-
ing such topics as entrepreneurial orientation and attitudes,
strategic planning, financial projections, marketing, and how
to write a business plan. This stage also provides country-spe-
cific information on starting a business, such as the relevant
government departments and programs, different legal forms,
and potential sources of capital. The participants then must
prepare a formal business plan, which is submitted in writing
and evaluated by a panel of judges.

The top scoring business plans at the conclusion of phase 2
(“training stage 1”) proceed to phase 3 (“training stage 2”), in
which the participants further refine their business plans and
receive more one-on-one assistance with mentors and consul-
tants. These refined plans are then presented to a jury of the
above mentioned “judges”, which gives each plan a detailed
score. The top scoring business plans receive a monetary re-
ward of approximately US$9,000 (between US$6,000 and
US$15,000) 2 that is to be invested in a business. TechnoServe
controls the disbursement to suppliers or pays directly for cap-
ital expenses to insure the funds are invested in the proposed
business.

In the case of El Salvador, the training consists of the 7-day
UNCTAD Empretec course, followed by two four-hour ses-
sions by TechnoServe on how to compose a business plan
using the methodology described above. The participants then
have approximately 8 weeks before the business plans are due.
In the case of Nicaragua and Guatemala, there is no Empretec
training, and instead the classes based on the business plan
methodology described above are done in more detail. They
are divided up into approximately three full-day sessions,
one per weekend. The participants have approximately one
month to then compose and turn in their business plans. For
all competitions, the plans advancing to phase 3 are revised
over a period of 1–2 weeks.

It should be stressed that each stage of the training contains
a number of different elements and we will not be able to dis-
entangle precisely, which aspect of the training is responsible
for any effect that we see, or whether it is indeed the combina-
tion of all aspects that leads to the results. In particular, it
should be noted that the competitive aspect of the program,
that is the fact that individuals receive feedback on their pro-
jects that are compared to other projects, implies a difficulty
for the identification of the specific aspect of the program that
leads to the effects that we observe: The competitive aspect of
the program might be an important aspect in terms of leading
to results, not just as a selection process to narrow down the
group of individuals, but because it provides some form of
external validation of the quality of the proposed business
idea. As with the other program aspects that are lumped into
the different stages of the training, unfortunately, we will not
be able to separate the effect of this feedback that the entrepre-
neur receives from the effect of other aspects of the program.

In sum, the set-up is a multi-phased competition where the
participants are scored at each phase and an exogenous cutoff
is used to determine who proceeds to the subsequent phase.
This allows for a more robust impact evaluation of the differ-
ent stages of the program than in the case of programs where
the cutoffs are often endogenous.
3. DATA

As part of its monitoring and evaluation efforts, Techno-
Serve attempts to survey all competition participants who
were accepted into phase 2, about one year after the competi-
tion. They determine whether or not the participant launched
the new business or carried out the expansion that they pro-
posed in the competition. TechnoServe also asks for sales
and employment figures for the business. The data from these
surveys were provided to the authors by TechnoServe.
Importantly, TechnoServe did not survey rejected applicants.
Therefore, we collected additional, comparable data for
observations below the phase 1 cutoff. In addition, we fol-
lowed-up with competition participants who were accepted
into the program but that TechnoServe was not able to reach
in their own follow-up surveys to further complete the dataset.
In addition to outcomes data, for each participant we have
their status prior to entering the program, which is available
from the application forms that each individual submitted:
whether or not they were already operating a business, and
if so, the number of employees and sales. Finally, we have
demographic information, as well as the scores for each of
the phases before the participants were cut from the competi-
tion.

We study business plan competitions in three different coun-
tries (El Salvador, Guatemala, and Nicaragua) over four years
(with two competitions in Nicaragua and three in El Salva-
dor), which had between 38 and 163 participants that were
trained in at least one stage. Our sample consists of 655 ac-
cepted and rejected applicants to these entrepreneurial training
workshops, 377 of these had received at least some training
and 278 were rejected applicants who did not receive any train-
ing.

Because we had to follow-up with individuals several years
after the program started, response rates and recall errors
are potential reasons for concern. First, note that TechnoServe
itself followed up with participants in the first round of train-
ing a year after the program. Out of these individuals, we have
data on post-program status for 92.4% of those who partici-
pated in the first stage of the training program, and 97.3%
for those who participated in the second stage of the training
program. So recall and response rates are not an important
concern for the later rounds of the training. Second, our cen-
tral analysis is about business start-up and expansion, which
are likely recalled with less error than if we were asking retro-
spectively about continuous variables such as sales or profits.
Third, most of our interview attempts were with individuals
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Figure 1. Is there a discontinuity in first-stage scores around the cutoff?
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who were rejected in the initial application stage. In the end,
out of the full population of 907 individuals for which we
do have useful records from the application stage, in particular
including a phase 1 score, we were able to obtain post-pro-
gram information for 655 of them, that is for 72.2% of the rel-
evant population. 3 To investigate further whether non-
response is indeed a concern, we compare pre-program charac-
teristics of those for which we have obtained post-program
data and those for which we were not able to obtain data
through our own interview attempts. More specifically, we
perform two-sided t-tests of the difference in the baseline char-
acteristics that are available to us for all individuals who sub-
mitted an application, namely the phase 1 score (the score that
was assigned to the initial application to the program), and
demographics that were available on the application form,
namely age and gender. With respect to the baseline character-
istics listed on the application, we do not find statistically
significant differences between those for which we have post-
program data and those for which we do not have post-
program data, making us confident that non-response is not
a major concern.
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Figure 2. Is there a discontinui
Unfortunately, we have incomplete data on business size
(employment and sales) for businesses before the program.
After the program we have this information only if the busi-
ness is a new start-up or if it significantly expanded its busi-
ness. Therefore, our analysis will focus on the variables that
summarize the key goal of the business plan competitions,
namely that individuals become more entrepreneurial, that is
we focus on starting a business or significantly expanding a
business (which are both measured as binary variables). These
also have the advantage that they are less prone to measurement
error than outcomes such as profits (see de Mel, McKenzie, &
Woodruff, 2009). The mean number of employees of busi-
nesses after the program is about 10. Therefore, the businesses
that we study are of a size well beyond household enterprises,
which are somewhat more studied.

(a) Did the discontinuity hold?

Our methodology presumes a discontinuity in program par-
ticipation. Therefore, before proceeding, we first investigate
whether program participation was following a strict rule, that
is whether there is indeed a discontinuity in program participa-
tion based on the score that an individual received in the appli-
cation process. We standardize the scores of phase 1, 2, and 3
by subtracting the cutoff and dividing by the standard devia-
tion of each individual competition, such that the cutoff is al-
ways equal to 0 and scores have the same variance. In Figure 1
we show a histogram and the kernel density of phase 1 scores.
This figure shows that scores just above the cutoff are not
more likely, thus, there is no evidence that individuals were
moved up so that they just fall above a threshold score. 4

The second question is whether indeed individuals above a
cutoff are more likely to be trained than those below the cutoff.
To gain insights into this, consider the histograms in Figure 2
(overlaid with kernel density estimates). On the left side we
have individuals that were not trained, and on the right there
are those that were trained. We clearly see that the cutoff was
obeyed to almost perfectly. Thus, there is a significant discon-
tinuity in the raw training data: Applicants below a threshold
are much less likely (highly significant in regressions not
shown) to enter the program than applicants above a thresh-
old.
-4 -2 0 2 4

trained

kernel density Score 1
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Similarly, we confirm that the discontinuity exists at the
stage where trained individuals potentially can progress to
the second stage of training. Finally, we investigate whether
the discontinuity exists at the winner stage. It turns out that
at the winner stage, the cutoff was strictly enforced, that is
at this stage the discontinuity is sharp. This is no surprise given
what is immediately at stake, namely prize money of at least
US$6,000 for the winners. So there is no concern about ac-
cepted applicants not taking the prize, and apparently there
was also no one receiving a prize who did not make the cutoff.
Prizes were awarded to individuals with the highest scores in
the evaluation at the last stage of the competition.
4. METHODOLOGY: REGRESSION DISCONTINUITY
DESIGN

To establish causality, we resort to a quasi-experimental ap-
proach, namely a regression discontinuity research design. 5

Our setup is somewhat non-standard because it involves a
number of sequential stages, with each involving a separate
discontinuity that we will exploit. To illustrate the econometric
approach, however, we will first discuss the standard setup
with one discontinuity. Consider the following structural rela-
tionship between training participation and outcomes:

yi ¼ aþ c � 1ðtraining participantÞi þ dX i þ ui ð1Þ
Here, 1(training participant) is an indicator variable that is
equal to one if the individual participated in the training pro-
gram, and c is the parameter of interest. X i is a vector of ob-
servable characteristics. However, as is well known, the
difficulty with getting at causality is that in non-experimental
settings training participation, 1(training participant), is most
likely correlated with unobserved characteristics ui.

6

The fact that applicants are assigned a score, based on which
program participation eligibility is determined, can be
exploited for a regression discontinuity design. We have dem-
onstrated that indeed a significant discontinuity exists in the
applicants’ scores at the end of phase 1; applicants with a score
above a certain cutoff have a significantly higher probability of
getting into the program. We exploit this for identification of
the effect of the training. Similarly, a discontinuity exists at the
scores for the second and third round. We use these to esti-
mate the effect of additional training, and the effect of the prize
money that the “winners” of the business plan competitions
receive.

In a regression discontinuity research design the general idea
is that if for individuals around the cutoff unobservable char-
acteristics do not vary discontinuously, then program partici-
pation can be thought of as essentially randomly assigned to
individuals around the cutoff. This can be exploited by esti-
mating the baseline regression discontinuity equation (using
the discontinuity created by phase 1 score S1 as an example
to illustrate the approach):

yi;after ¼ aþ c � 1ðS1i P S1Þ þ dX i þ f ðS1iÞ þ ui ð2Þ
where yi,after is an outcome of interest for applicant i, S1 is
applicant i’s phase 1 score, S1 is the cutoff score for being
admitted into the training program, 1ðS1i P S1Þ is an indi-
cator function which is equal to one if applicant i’s phase 1
score is above the cutoff, f(S1i) is a polynomial in applicant
i’s phase 1 score, and X i is a vector of other exogenous con-
trols. 7 The parameter c in this case would be an estimate of
the average treatment effect. f(S1i) is included because the
regression discontinuity design relies on an assumption that
holds only in the limit, and, therefore, in practical terms
holds only in a small neighborhood around the cutoff. Espe-
cially if the variable that was used to assign treatment (here
the score S1) is related to outcomes, using all available
observations and thus increasing the interval around the
cutoff score that is used for estimation will likely introduce
a bias in c. Because we know the value of the variable S1
hat was used to assign treatment we can include this in
our regression framework (which controls for the effect of
this variable), and increase the area around the cutoff from
which we draw observations, thus increasing the number of
observations available for estimation purposes. While there
is in general no definite guidance about the window around
the cutoff which should be used in linear regressions, nor
about the polynomial f(S1i) that should be used if the whole
range of data is used, Lee and Lemieux (2010, p. 318) sug-
gest that “[. . .] it is essential to explore how RD estimates
are robust to the inclusion of higher order polynomial terms
[...] and to changes in the window width around the cutoff
point [...].” Accordingly, we will perform the relevant
robustness checks in our analyses below.

The procedures described above rely on a “sharp” disconti-
nuity, in which program participation is perfectly predicted by
the program score, thus 1ðS1i P S1Þ ¼ 1ðtraining participantÞi.
However, more frequently some individuals above the cutoff
will not participate in the program, while some below will par-
ticipate. We have shown above (in Figure 2) that this is true
for the present data. This is what is termed a “fuzzy” regres-
sion discontinuity design. Here, the regression of interest is

yi;after ¼ aþ c � T i þ dX i þ f ðS1iÞ þ ui ð3Þ

where T is an indicator function that is equal to one if an indi-
vidual participated in the training, and zero otherwise. The
problem in the case of a fuzzy design is that the characteristics
that determine whether the individual participates in the pro-
gram or not are unobserved to the econometrician but likely
there is a correlation between those unobservables and out-
comes of interest, introducing a correlation between T and
ui. Thus, estimating Eqn (3) with OLS no longer gives consis-
tent estimates. To deal with this, in a fuzzy regression discon-
tinuity design the existence of the cutoff score can be exploited
as an instrument for program participation. 8

To show robustness, we also estimate the average intent-to-
treat effect cITT with the following specification:

yi;after ¼ aþ cITT � 1ðS1i P S1Þ þ dX i þ f ðS1iÞ þ ui ð4Þ

In our setup there is one non-standard feature, though: the
treatment is not homogenous, with treatment determined by a
sequence of assignment variables (i.e., the scores assigned after
three different phases of the training program). 9 The treat-
ment heterogeneity results from the fact that out of the set
of trained individuals only a subset is selected based on further
scores (score 2, S2, and score 3, S3) after the first round of
training. It is important to keep this in mind when we interpret
the results. Given our setup it is not possible to estimate the
effect of training separately from the effect of the financial
treatment. Instead, we identify three different treatment effects:
(1) We first estimate the effect of being in the first training pro-
gram; this includes some individuals who go on to the second
stage of the training program and a few that eventually win the
competition and receive a monetary prize. (2) We can then
estimate the effect of the additional training, conditional on
having been in the first training. (3) We can estimate the effect
of winning the competition, conditional on having been in the
first training and having participated in the second round of
training.
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We do have non-perfect discontinuities at S1 and S2, that
is a “fuzzy” research design. Therefore, we need to instru-
ment Ti and T2i which we do with the indicator variables
1ðS1i P S1Þ and 1ðS2i P S2Þ, respectively. However, we do
have a sharp discontinuity in the last stage and, therefore,
we do not need to instrument for W, the winning indicator.
We generally include linear and squared terms of the score
variables S1, S2, and S3. We also run specifications in
which we interact the functions f(S1i), f0(S2i), and f00(S3i)
with the indicator variables T, T2, and W, respectively, to
allow for the effect of the various stages of the business plan
competition to vary with the scores. Note that in this latter
case we can only identify cðSÞ, the local treatment effect at
the cutoff S.
Table 1. Are outcomes smooth aroun

Dependent variable = All observations

Existing
business?

Sales before Employees before A

(1) (2) (3)

Intent to treat 1 (ITT 1) 0.072 �58.162 0.092 �1
(0.054) (41.801) (2.996) (1.

S1 (phase 1score) 0.052 63.227 1.518 0.
(0.036) (33.810)* (2.092) (0.

ITT 1 � S1 �0.007 �53.667 0.872 �0
(0.047) (39.371) (2.655) (0.

Nicaragua 0.012 �126.201 3.719 �0
(0.057) (40.949)*** (2.786) (1.

El Salvador 0.088 �139.763 �7.970 �4
(0.084) (54.879)** (3.693)** (1.5

Year = 2003 0.170 43.097 14.240 �0
(0.070)** (67.270) (6.537)** (1.

Year = 2004 0.265 �19.591 0.000 �3
(0.120)** (90.257) (0.000) (2.

Year = 2005 0.389 �15.837 9.109 �1
(0.100)*** (76.265) (3.133)*** (2.

Constant 0.006 219.141 0.099 39
(0.112) (86.906)** (4.081) (2.2

Observations 746 228 195 9
R-squared 0.05 0.08 0.09 0

Notes: Standard errors in parentheses; omitted country is Guatemala, omitted
* Significant at 10%.

** Significant at 5%.
*** Significant at 1%.
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Figure 3. Is there a discontinuity before the program?
(a) Are outcomes smooth around cutoff before the program?

The identification assumption is that E[u|S] is continuous at
the score S. This implies that outcomes in the absence of an
intervention are smooth around the cutoff (e.g., Lee & Lemi-
eux, 2010, p. 296). To support this assumption, we will first
check outcomes before the individuals participated in the
training program. Consider the distribution of applicants with
and without a business. Figure 3 shows results from two lo-
cally weighted regressions of an indicator variable that is equal
to one if an individual owned a business before the program
on the score S1: one locally weighted regression for individuals
with scores below the cutoff, and one with scores above the
d the cutoff before the program?

Restrict window to <1 std. dev.

ge Existing business? Sales before Employees before Age

(4) (5) (6) (7) (8)

.031 0.038 �95.185 �4.499 �0.252
177) (0.085) (70.291) (4.155) (1.795)
913 0.135 130.409 10.512 �2.975
653) (0.129) (116.134) (6.417) (2.552)
.537 �0.091 �135.929 �10.222 6.747
970) (0.165) (143.012) (8.991) (3.435)**

.300 �0.007 �132.177 2.836 0.153
305) (0.066) (51.202)** (2.844) (1.458)
.126 0.146 �141.138 �7.371 �3.704
34)*** (0.095) (62.770)** (3.524)** (1.751)**

.003 0.073 35.825 0.000 �0.785
655) (0.093) (83.628) (0.000) (2.146)
.389 0.258 �16.971 �11.966 �3.893
579) (0.145)* (112.077) (6.797)* (3.097)
.768 0.347 �23.267 �5.610 �1.587
039) (0.120)*** (90.899) (5.802) (2.484)
.823 0.083 265.117 18.958 37.759
67)*** (0.144) (112.556)** (6.799)*** (2.921)***

07 497 163 135 567
.01 0.04 0.09 0.09 0.02

year is 2002; for further explanation see Section 4.
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Figure 4. Is there a discontinuity after the program?
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cutoff. This figure illustrates that there is no visible jump in
business ownership at the discontinuity before the program.

We can also perform the analysis more formally, namely
through a regression of an indicator variable that is equal to
one if an individual owned a business before the program on
an indicator that is one if an individual’s score falls above
the program’s cutoff 1ðS1i P S1Þ, and the score itself. In an
OLS regression in which we further allow the correlation of
the score with the various outcomes to be different below
and above the discontinuity, and also include country and year
fixed effects, the indicator variable is highly insignificant. Thus,
there is no indication of a pre-program discontinuity in busi-
nesses owned around the cutoff. In a similar fashion we inves-
tigate sales and employment of existing businesses in the year
before the program. Again we find no discontinuity around
the cutoff. As a check for discontinuities in demographic vari-
Table 2. The effect of training on

Dependent variable = 1 if new

Assignment to treatment

Baseline Restrict
window

to <1 std. dev.

Restrict window
to <1 std. dev.,

treatment
varies with score

Inclu
o

poly

(1) (2) (3)

Intent to treat 1 0.168 0.188 0.221 0
(ITT 1) (0.057)*** (0.086)** (0.094)** (0.0
Received training (T)

S1 (phase 1 score) 0.041 0.017 �0.088 0
(0.025) (0.082) (0.148) (0

ITT 1 � S1 0.154
(0.180)

T � S1

S12 0
(0

S13 0
(0

S14 �0
(0

Male �0.003 0.058 0.056 �0
(0.043) (0.056) (0.056) (0

Age 0.032 0.042 0.042 0
(0.010)*** (0.014)*** (0.014)*** (0.0

Age2 �0.000 �0.000 �0.000 �0
(0.000)*** (0.000)*** (0.000)*** (0.0

Nicaragua �0.018 �0.052 �0.042 �0
(0.061) (0.071) (0.072) (0

El Salvador 0.084 0.157 0.157 0
(0.076) (0.089)* (0.089)* (0

Year = 2003 0.032 �0.029 �0.031 0
(0.071) (0.095) (0.095) (0

Year = 2004 0.141 0.203 0.192 0
(0.119) (0.147) (0.147) (0

Year = 2005 �0.060 �0.012 �0.015 �0
(0.093) (0.116) (0.116) (0

Constant �0.346 �0.604 �0.659 �0
(0.221) (0.293)** (0.300)** (0.

Observations 655 435 435 6
R-squared 0.14 0.11 0.12 0

Notes: Standard errors in parentheses; omitted country is Guatemala, omitted
* Significant at 10%.

** Significant at 5%.
*** Significant at 1%.
ables, we also run the same regression with age as the depen-
dent variable, and find no discontinuity. These results are
summarized in Table 1. In sum, this section provides strong
evidence for the absence of a discontinuity before the program
starts, and thus is suggestive evidence that is consistent with
the underlying smoothness assumption around the cutoff.

(b) Discontinuities around cutoff after the program?

In the previous section we have checked the assumption of
the regression discontinuity design that there are no disconti-
nuities at the cutoff in the absence of the intervention. The sec-
ond step of this research design then looks for a break around
the discontinuity after the program. Thus, as the next step of
our analysis we first simply provide a graphical analysis, that is
plot outcomes against the program score, without controlling
business launch or expansion

business launched or existing business expanded

Received training

de 4th
rder
nomial

Baseline Restrict
window to

<1 std. dev.

Restrict window
to <1 std. dev.,
treatment varies

with score

Include 4th order
polynomial

(4) (5) (6) (7) (8)

.180
67)***

0.250 0.285 0.355 0.280
(0.056)*** (0.076)*** (0.089)*** (0.063)***

.032 0.023 �0.033 �0.220 �0.003

.044) (0.024) (0.070) (0.142) (0.040)

0.251
(0.165)

.023 0.029

.019) (0.019)

.001 0.004

.005) (0.005)
.002 �0.003

.002) (0.002)
.001 �0.011 0.050 0.047 �0.007

.043) (0.042) (0.056) (0.056) (0.042)

.033 0.032 0.041 0.042 0.032
10)*** (0.010)*** (0.013)*** (0.013)*** (0.010)***

.000 �0.000 �0.000 �0.000 �0.000
00)*** (0.000)*** (0.000)*** (0.000)*** (0.000)***

.006 �0.031 �0.064 �0.048 �0.017
.062) (0.061) (0.070) (0.071) (0.061)
.098 0.052 0.120 0.134 0.072
.078) (0.076) (0.089) (0.090) (0.077)
.037 0.039 �0.009 �0.013 0.045
.072) (0.071) (0.094) (0.094) (0.071)
.146 0.139 0.205 0.202 0.147
.119) (0.117) (0.145) (0.145) (0.118)
.046 �0.054 �0.002 0.008 �0.037

.094) (0.092) (0.115) (0.115) (0.093)
.402 �0.368 �0.634 �0.752 �0.444

227)* (0.218)* (0.289)** (0.299)** (0.223)**

55 655 435 435 655
.14 0.16 0.13 0.14 0.16

year is 2002; for further explanation see Section 4.



Table 3. The effect of training on business launch or expansion: Instrumental variables results and robustness to different windows around the cutoff

Dependent variable = 1 if new business launched or existing business expanded

Instrumental variables Alternative windows around cutoff

Instrumental variables

Baseline Restrict window
to <1 std. dev.

Restrict window
to <1 std. dev.,
treatment varies

with score

Include 4th
order

polynomial

Restrict window
to <2 std. dev.

Restrict
window to

<0.5 std. dev.

Restrict window
to <2 std. dev.;
Instr. Variables

Restrict window
to <0.5 std. dev.;
Instr. Variables

(1) (2) (3) (4) (5) (6) (7) (8)

Received training 0.192 0.219 0.259 0.208 0.248 0.334 0.184 0.209
(T) (0.065)*** (0.099)** (0.110)** (0.077)*** (0.061)*** (0.096)*** (0.074)** (0.127)*

S1 (phase 1 score) 0.038 0.013 �0.121 0.028 0.020 0.001 0.045 0.150
(0.026) (0.083) (0.158) (0.045) (0.035) (0.156) (0.038) (0.185)

T � S1 0.192
(0.185)

S12 0.026
(0.019)

S13 0.001
(0.005)

S14 �0.002
(0.002)

Male �0.008 0.053 0.050 �0.005 �0.001 0.091 0.001 0.099
(0.042) (0.056) (0.056) (0.043) (0.045) (0.074) (0.045) (0.074)

Age 0.032 0.041 0.042 0.032 0.041 0.051 0.041 0.051
(0.010)*** (0.013)*** (0.013)*** (0.010)*** (0.011)*** (0.019)*** (0.011)*** (0.019)***

Age2 �0.000 �0.000 �0.000 �0.000 �0.000 �0.001 �0.000 �0.001
(0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)** (0.000)*** (0.000)**

Nicaragua �0.024 �0.056 �0.043 �0.012 �0.005 �0.042 0.001 �0.023
(0.061) (0.071) (0.072) (0.062) (0.062) (0.088) (0.063) (0.089)

El Salvador 0.065 0.131 0.144 0.080 0.082 0.173 0.092 0.190
(0.077) (0.090) (0.091) (0.077) (0.079) (0.118) (0.079) (0.119)

Year = 2003 0.037 �0.015 �0.019 0.043 0.041 �0.149 0.040 �0.155
(0.071) (0.095) (0.095) (0.071) (0.075) (0.117) (0.075) (0.118)

Year = 2004 0.140 0.203 0.201 0.146 0.141 0.134 0.143 0.127
(0.118) (0.145) (0.145) (0.118) (0.123) (0.179) (0.123) (0.180)

Year = 2005 �0.058 �0.008 �0.001 �0.042 �0.032 �0.016 �0.034 �0.030
(0.092) (0.115) (0.115) (0.093) (0.096) (0.148) (0.096) (0.148)

Constant �0.342 �0.606 �0.691 �0.405 �0.573 �0.875 �0.545 �0.811
(0.219) (0.291)** (0.303)** (0.225)* (0.235)** (0.382)** (0.236)** (0.385)**

Observations 655 435 435 655 591 260 591 260
R-squared 0.16 0.13 0.14 0.16 0.15 0.18 0.15 0.17

Notes: Standard errors in parentheses; omitted country is Guatemala, omitted year is 2002; instruments are intent to treat indicator (in columns 1, 2, 3, 4, 7
and 8) and intent to treat indicator plus intent to treat indicator interacted with score 1 (column 3); for further explanation see Section 4.

* Significant at 10%.
** Significant at 5%.

*** Significant at 1%.

CAN ENTREPRENEURIAL ACTIVITY BE TAUGHT? 1599
for any other variables. Specifically, we look at whether indi-
viduals started a business, or expanded a business and con-
sider locally weighted regression (Figure 4). Using separate
locally weighted regressions for observations below and above
the cutoff, we note a pronounced change in the outcome var-
iable around the cutoff, suggesting a jump at the discontinuity.
Of course, a more refined version of this kind of empirical
analysis will be performed using the regression discontinuity
design, which is reported in the next section.
5. RESULTS

This section presents the main results. We estimate linear
probability models, and the instrumental variables regressions
are two-stage least squares regressions. All regressions include
country and year fixed effects. We use the following variable
names: T is an indicator variable that is equal to one if an
aspiring entrepreneur was trained. Similarly, T2 is an indicator
which is equal to one if the individual received the additional
training in training stage 2. While W is an indicator that is
equal to one if the individual is a winner of the business plan
competition. “Intent to treat 1” (or short “ITT1”) is equal to
one if S1 P S1; similarly, “Intent to treat 2” (short “ITT2”) is
equal to one if S2 P S2. No such distinction is necessary in the
final cutoff stage of the competition, as in the third (winning)
stage there is a sharp discontinuity, and everyone above the
threshold is actually winning the prize money.

Throughout, we investigate the effect of the program on two
types of outcomes related to entrepreneurial activity. We look
at the start-up of new businesses and the expansion of existing
businesses. To this end, we have to restrict our samples as fol-
lows: In the analysis in which start-up is the outcome of inter-
est, we restrict the sample to individuals that did not own a



Table 4. The effect of training on business launch or expansion, separate regressions

All instrumental variables regressions

Dependent variable = 1 if new business launched Dependent variable = 1 if existing business expanded

Baseline Restrict window
to <1 std. dev.

Restrict window
to <1 std. dev.,
treatment varies

with score

Include
4th order

polynomial

Baseline Restrict window
to <1 std. dev.

Restrict window
to <1 std. dev.,
treatment varies

with score

Include
4th order

polynomial

(1) (2) (3) (4) (5) (6) (7) (8)

Received training 0.094 0.041 0.037 0.044 0.249 0.424 0.556 0.284
(T) (0.073) (0.110) (0.121) (0.085) (0.091)*** (0.135)*** (0.145)*** (0.123)**

S1 (phase 1 score) 0.035 0.075 0.088 0.088 0.018 �0.189 �0.688 �0.014
(0.029) (0.094) (0.174) (0.051)* (0.035) (0.118) (0.216)*** (0.089)

T � S1 �0.019 0.728
(0.207) (0.251)***

S12 0.024 0.015
(0.022) (0.037)

S13 �0.008 0.005
(0.006) (0.015)

S14 �0.003 �0.002
(0.002) (0.005)

Male 0.011 0.117 0.118 0.013 �0.049 �0.092 �0.091 �0.044
(0.048) (0.064)* (0.064)* (0.048) (0.063) (0.083) (0.081) (0.064)

Age 0.024 0.031 0.031 0.025 �0.007 0.004 0.004 �0.007
(0.011)** (0.015)** (0.015)** (0.011)** (0.015) (0.021) (0.020) (0.016)

Age2 �0.000 �0.000 �0.000 �0.000 0.000 �0.000 �0.000 0.000
(0.000)** (0.000)** (0.000)** (0.000)** (0.000) (0.000) (0.000) (0.000)

Nicaragua �0.031 �0.048 �0.049 �0.009 �0.045 �0.125 �0.063 �0.040
(0.071) (0.081) (0.082) (0.073) (0.084) (0.097) (0.097) (0.085)

El Salvador �0.101 �0.047 �0.047 �0.103 �0.556 �0.576 �0.515 �0.541
(0.105) (0.129) (0.130) (0.107) (0.116)*** (0.127)*** (0.126)*** (0.119)***

Year = 2003 �0.111 �0.112 �0.112 �0.093 �0.057 �0.070 �0.095 �0.058
(0.076) (0.099) (0.100) (0.077) (0.125) (0.154) (0.151) (0.128)

Year = 2004 �0.186 �0.113 �0.113 �0.195 �0.508 �0.470 �0.471 �0.499
(0.149) (0.182) (0.183) (0.150) (0.182)*** (0.217)** (0.213)** (0.185)***

Year = 2005 �0.316 �0.252 �0.252 �0.304 �0.854 �0.882 �0.848 �0.842
(0.122)** (0.153) (0.154) (0.124)** (0.153)*** (0.182)*** (0.179)*** (0.156)***

Constant �0.005 �0.226 �0.218 �0.018 1.469 1.322 1.041 1.425
(0.247) (0.334) (0.346) (0.255) (0.362)*** (0.454)*** (0.457)** (0.376)***

Observations 392 252 252 392 249 171 171 249
R-squared 0.13 0.11 0.11 0.13 0.35 0.36 0.39 0.35

Notes: Standard errors in parentheses; omitted country is Guatemala, omitted year is 2002; instruments are intent to treat indicator (in columns 1, 2, 4, 5, 6
and 8) and intent to treat indicator plus intent to treat indicator interacted with score 1 (in columns 3 and 7); for further explanation see Section 4.

* Significant at 10%.
** Significant at 5%.

*** Significant at 1%.
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business before the program. Analogously, in the analysis of
expansion, we restrict the sample to entrepreneurs that already
had a business before the training program. To be able to use
the full sample, which increases the precision of our estimates,
we also consider an outcome variable in which we pool both
outcomes. This variable is equal to one if an individual with
an existing business significantly expanded her business, or,
for individuals without a business at the time of application
for the program, launched a new business.
(a) Total effect of the training program

In this part we exploit the discontinuity that is created by the
application procedure that interested applicants have to un-
dergo. Thus, we will estimate the total effect of the training
program, not just the training in the first stage, and the esti-
mated effect will include the effect of, potentially, going on
to later stages of the program. 10
Our main result is shown in Tables 2 and 3: Here, the depen-
dent variable is equal to one if an individual with an existing
business significantly expanded her business, or, for individuals
without a business at the time of application for the program,
launched a new business. In all four specifications of column
1–4 of Table 2 we find strong effects of the business plan compe-
tition program on entrepreneurial activity, that is business start-
up/launch or expansion of existing businesses. The parameter
estimates imply a 17 to 22 percentage points increase in the
probability of opening or expanding a business as a conse-
quence of the program. Column 1 shows the baseline results.
In column 2 the analysis is restricted to include only data from
individuals who scored within a window of one standard devia-
tion of the phase 1 score around the cutoff. The results are qual-
itatively unchanged. Column 3 shows that the results are robust
to including an interaction term of the intent to treat variable
with the score, that is if we let the effect of the program vary with
the score. The results are also robust to inclusion of a fourth
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order polynomial in the phase 1 score (column 4). Columns 5–8
show analogous results for the variable “received training” as
opposed to the intent to treat variable.

In columns 1–4 of Table 3 we take into account that the de-
sign is fuzzy in the first stage of the training program, that is
that not everyone who was assigned to training actually partic-
ipated in the program, and vice versa. These columns show the
instrumental variables (IV) results. Again we find effects of the
program of the same order of magnitude. Finally, columns 5–8
of Table 3 show that the results are robust to using different
windows around the cutoff, namely a window of two standard
deviations, and a window of 0.5 standard deviations (both for
the OLS specification, columns 5 and 6, and the instrumental
variables specification in columns 7 and 8).

Looking at launch and expansion separately (Table 4), we
find strong and significant effects on business expansion, while
we do not find a statistically significant effect of the program
on launching of businesses. The (statistically insignificant)
parameter estimates imply a four to nine percentage points
higher probability of opening a business (for individuals with-
out a business before the start of the program) in the treatment
Table 5. The effect of the second stage of t

Dependent variable = 1 if n
All ins

Baseline Restrict window
to <1 std. dev.

R

(1) (2)

Received training 0.167 0.394
(T2) (0.098)* (0.143)***

S2 (phase 2 score) 0.023 �0.210
(0.039) (0.126)*

T2 � S2

S22

S23

S24

Male 0.008 �0.095
(0.065) (0.084)

Age 0.057 0.073
(0.015)*** (0.019)***

Age2 �0.001 �0.001
(0.000)*** (0.000)***

Nicaragua 0.042 0.076
(0.098) (0.122)

El Salvador 0.379 0.355
(0.108)*** (0.148)**

Year = 2003 0.025 �0.002
(0.090) (0.127)

Year = 2004 0.354 0.360
(0.154)** (0.192)*

Year = 2005 0.060 0.007
(0.112) (0.156)

Constant �0.927 �1.218
(0.336)*** (0.441)***

Observations 272 156
R-squared 0.18 0.22

Notes: Standard errors in parentheses; omitted country is Guatemala, omitted
4) and intent to treat indicator plus intent to treat indicator interacted with sc

* Significant at 10%.
** Significant at 5%.

*** Significant at 1%.
group, and a (statistically significant) increase of 25 to 56 per-
centage points in the probability of expanding a business (for
individuals with an existing business before the program) in
the treatment group.

Regarding other variables of interest, we note that there is
no consistent picture regarding the difference between male
and female applicants in the baseline probability that a busi-
ness is launched or expanded. 11 On the other hand, we find
strong age effects for launching a business: older individuals
are much more likely to launch a business than younger indi-
viduals.

(b) Effect of second stage training, conditional on first stage
training

Next, we study the effect of entering the second stage train-
ing on business outcomes, conditional on the first training
stage. Again, we first look at the pooled outcome variable,
which is equal to one if either an existing business was ex-
panded or a new business was launched. Table 5 shows the re-
sults. We restrict our analysis to the instrumental variables
raining on business launch or expansion

ew business launched or existing business expanded
trumental variables regressions

estrict window to <1 std. dev.,
treatment varies with score

Include 4th order polynomial

(3) (4)

0.416 0.248
(0.144)*** (0.117)**

�0.386 �0.044
(0.183)** (0.067)

0.340
(0.244)

�0.000
(0.029)
0.008

(0.007)
�0.001
(0.003)

�0.101 0.015
(0.084) (0.065)
0.072 0.060

(0.019)*** (0.015)***

�0.001 �0.001
(0.000)*** (0.000)***

0.064 0.045
(0.122) (0.098)
0.341 0.381

(0.148)** (0.108)***

0.023 0.038
(0.127) (0.091)
0.375 0.356

(0.191)* (0.155)**

0.006 0.062
(0.155) (0.113)
�1.271 �1.028

(0.441)*** (0.345)***

156 272
0.23 0.19

year is 2002; instruments are intent to treat indicator (in columns 1, 2, and
ore 2 (column 3); for further explanation see Section 4.
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estimates, which estimate the effect of participating in the pro-
gram (as opposed to the intent to treat effect), taking into ac-
count the fact that some are assigned to treatment but do not
participate. Overall, we find a strong effect of the second stage
training on this combined outcome variable. Looking at
launch and expansion separately (Table 6), we see that the sig-
nificant combined effect is mainly due to a significant effect of
this second stage of the training program on launching a new
business, rather than on expanding an existing business.

(c) Effect of winning, conditional on second stage training

The final winning stage is different for two reasons. First, as
we have seen above, the discontinuity at this stage is sharp,
therefore, we do not have to instrument the indicator variable
of interest (W, which is equal to one if the individual won the
competition). Second, we also argue that at the last stage indi-
viduals are fairly similar to each other in terms of their unob-
servables, because there are only a few of them, which all have
Table 6. The effect of the second stage of training on

All instrum

Dependent variable = 1 if new business launched

Baseline Restrict window
to <1 std. dev.

Restrict window
to <1 std. dev.,
treatment
varies with score

Incl
4th
poly

(1) (2) (3) (4)

Received training 0.425 0.724 0.726 0
(T2) (0.139)*** (0.215)*** (0.213)*** (0.
S2 (phase 2 score) �0.006 �0.315 �0.591 �

(0.055) (0.178)* (0.255)** (0
T2 � S2 0.537

(0.340)
S22 0

(0
S23 �

(0
S24 �

(0
Male 0.049 �0.017 �0.023 0

(0.084) (0.119) (0.118) (0
Age 0.028 0.031 0.036 0

(0.019) (0.024) (0.024) (0
Age2 �0.000 �0.000 �0.001 �

(0.000) (0.000)* (0.000)* (0.
Nicaragua �0.005 0.020 �0.014 �

(0.131) (0.158) (0.157) (0
El Salvador 0.196 0.315 0.196 0

(0.242) (0.354) (0.358) (0
Year = 2003 �0.203 �0.269 �0.205 �

(0.106)* (0.159)* (0.161) (0.
Year = 2004 0.086 0.275 0.207 0

(0.279) (0.384) (0.382) (0
Year = 2005 �0.190 �0.121 �0.213 �

(0.241) (0.356) (0.357) (0
Constant �0.266 �0.458 �0.564 �

(0.453) (0.595) (0.593) (0
Observations 150 89 89
R-squared 0.26 0.29 0.31 0

Notes: Standard errors in parentheses; omitted country is Guatemala, omitted y
and 8) and intent to treat indicator plus intent to treat indicator interacted w

* Significant at 10%.
** Significant at 5%.

*** Significant at 1%.
gone through two rounds of selections already, and that con-
sequently they are all “close” to the cutoff, which would allow
us to exclude f00(S3i). This matters in practical terms, because
at this last stage we have relatively few observations, so
increasing the degrees of freedom matters for our econometric
analysis. Thus, our preferred specification does not condition
on phase 3 score (Greenstone, Hornbeck, & Moretti, 2010,
use a similar approach in the context of location decisions of
industrial plants). However, we also show specifications that
include the score. In addition, unlike before, in this stage it
is also easier to name the treatment more specifically. In the
earlier training stages the training is composed of several parts
and it is not possible to identify separately which training com-
ponent or which group of components is responsible for re-
sults. Here, however, the most significant part of the
additional treatment is the prize money.

We find economically significant changes in the probability
of starting or expanding a business due to winning the compe-
tition (Table 7), and the coefficient on the winner variable is
business launch or expansion, separate regressions

ental variables regressions

Dependent variable = 1 if existing business expanded

ude
order
nomial

Baseline Restrict window
to <1 std. dev.

Restrict window
to <1 std. dev.,
treatment varies
with score

Include
4th order
polynomial

(5) (6) (7) (8)

.465 0.068 0.222 0.201 0.087
184)** (0.121) (0.162) (0.166) (0.144)
0.025 �0.022 �0.215 �0.092 �0.034
.133) (0.047) (0.140) (0.213) (0.076)

�0.230
(0.298)

.013 0.022

.048) (0.034)
0.004 0.002
.025) (0.007)
0.004 �0.001
.008) (0.003)
.052 0.032 0.076 0.085 0.021
.087) (0.083) (0.098) (0.099) (0.086)
.030 0.020 0.045 0.048 0.019
.019) (0.021) (0.029) (0.029) (0.021)
0.000 �0.000 �0.001 �0.001 �0.000
000)* (0.000) (0.000) (0.000) (0.000)
0.009 �0.003 0.090 0.085 0.002
.133) (0.113) (0.144) (0.145) (0.114)
.189 �0.460 �0.541 �0.530 �0.469
.245) (0.131)*** (0.185)*** (0.186)*** (0.134)***

0.189 0.025 0.046 0.029 0.012
108)* (0.141) (0.178) (0.180) (0.146)
.083 �0.439 �0.596 �0.605 �0.450
.282) (0.205)** (0.248)** (0.249)** (0.209)**

0.192 �0.799 �0.878 �0.879 �0.818
.244) (0.168)*** (0.219)*** (0.220)*** (0.173)***

0.315 0.998 0.443 0.426 0.996
.480) (0.488)** (0.683) (0.687) (0.505)*

150 108 58 58 108
.27 0.46 0.57 0.58 0.46

ear is 2002; instruments are intent to treat indicator (in columns 1, 2, 4, 5, 6
ith score 1 (in columns 3 and 7); for further explanation see Section 4.



Table 7. The effect of winning the business plan competition on business launch or expansion

Dependent variable = 1 if new business launched or existing business expanded

Baseline Include score Restrict window
to <1 std. dev.

Restrict window
to <1 std. dev.,
treatment varies
with score

Include
4th order
polynomial

Treatment varies
with score, incl.
log(prize-money),
restrict window

Treatment varies
with score, incl.
prize-money,
restrict window

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

Winner (W) 0.323 0.222 0.300 0.239 0.361
(0.087)*** (0.127)* (0.172)* (0.194) (0.166)**

S3 (phase 3 0.061 0.065 0.222 �0.182 0.035 0.402
score) (0.058) (0.199) (0.303) (0.153) (0.206) (0.270)
Winner � S3 �0.258

(0.373)
S32 0.002

(0.052)
S33 0.105

(0.053)**

S34 0.024
(0.011)**

Log(prizemoney + 0.001) 0.024
(0.021)

Log(prizemoney + 0.001) � S3 �0.030
(0.040)

Prizemoney/1,000 0.011
(0.015)

Prizemoney � S3 �0.041
(0.034)

Male 0.058 0.065 �0.015 �0.009 0.053 �0.007 0.005
(0.091) (0.092) (0.121) (0.122) (0.091) (0.122) (0.122)

Age 0.050 0.044 0.057 0.058 0.046 0.058 0.058
(0.018)*** (0.019)** (0.040) (0.040) (0.019)** (0.040) (0.040)

Age2 �0.001 �0.001 �0.001 �0.001 �0.001 �0.001 �0.001
(0.000)*** (0.000)** (0.001) (0.001) (0.000)** (0.001) (0.001)

Nicaragua 0.188 0.211 0.373 0.355 0.233 0.353 0.340
(0.132) (0.133) (0.165)** (0.168)** (0.133)* (0.168)** (0.168)**

El Salvador 0.137 0.150 0.360 0.367 0.170 0.375 0.408
(0.175) (0.177) (0.237) (0.239) (0.175) (0.239) (0.239)*

Year = 2003 �0.176 �0.153 �0.233 �0.228 �0.170 �0.225 �0.212
(0.124) (0.127) (0.164) (0.165) (0.126) (0.165) (0.164)

Year = 2004 �0.253 �0.252 �0.199 �0.165 �0.252 �0.150 �0.085
(0.214) (0.217) (0.285) (0.291) (0.216) (0.289) (0.281)

Year = 2005 �0.472 �0.446 �0.385 �0.349 �0.439 �0.335 �0.268
(0.172)*** (0.175)** (0.233) (0.240) (0.174)** (0.238) (0.227)

Constant �0.185 �0.008 �0.505 �0.448 �0.185 �0.280 �0.391
(0.438) (0.458) (0.811) (0.820) (0.464) (0.805) (0.839)

Observations 109 108 56 56 108 56 56
R-squared 0.32 0.32 0.38 0.38 0.36 0.38 0.38

Notes: Standard errors in parentheses; omitted country is Guatemala, omitted year is 2002; for further explanation see Section 4.
* Significant at 10%.

** Significant at 5%.
*** Significant at 1%.
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mostly statistically significant, and statistically highly signifi-
cant in the preferred specification that does not include the
score S3. 12 Looking at the launch and expansion of businesses
separately (Table 8), we find that the point estimate in the pre-
ferred specification (columns 1 and 5) is larger for launching a
business. However, the finding regarding the effect of the pro-
gram at this last stage is less consistent across specifications
that include the score. Looking at launch and expansion sep-
arately, we do find a statistically significant effect in the first
specification for business launch. For business expansion there
is a positive, though statistically insignificant, association be-
tween winning the competition and expanding the business
in the preferred specification (column 5). The statistical impre-
cision and the lower robustness of the results at this stage of
the competition may well be explained by the relatively small
number of observations in this last stage of the program. 13

(d) Investigating country-specific effects

In this section, we investigate the question whether the train-
ing has different effects across the three countries under con-
sideration. Entrepreneurship and entrepreneurial skills might
be at different stages in different countries, and, therefore,
the effect of training might also differ. In addition, recall that
in El Salvador, TechnoServe puts participants through UNC-
TAD’s Empretec program, whereas in the other countries the



Table 8. The effect of winning the business plan competition on business launch or expansion, separate regressions

All OLS regressions

Dependent variable = 1 if new business launched Dependent variable = 1 if existing business expanded

Baseline Restrict window
to <1 std. dev.

Restrict window
to <1 std. dev.,

treatment
varies with score

Include
4th order

polynomial

Baseline Restrict window
to <1 std. dev.

Restrict window
to <1 std. dev.,

treatment
varies with score

Include
4th order

polynomial

(1) (2) (3) (4) (5) (6) (7) (8)

Winner (W) 0.339 0.161 0.159 0.028 0.184 0.537 0.788 0.350
(0.126)*** (0.275) (0.291) (0.267) (0.124) (0.293)* (0.404)* (0.228)

S3 (phase 3 0.266 0.273 0.474 �0.300 �0.825 �0.295
score) (0.294) (0.425) (0.330) (0.383) (0.692) (0.215)
Winner � S3 �0.014 0.729

(0.616) (0.798)
S32 0.172 0.009

(0.127) (0.062)
S33 �0.237 0.107

(0.176) (0.061)*

S34 �0.115 0.022
(0.065)* (0.013)*

Male 0.044 �0.142 �0.142 0.069 0.073 0.055 0.125 0.004
(0.128) (0.189) (0.196) (0.126) (0.147) (0.238) (0.252) (0.155)

Age 0.036 0.040 0.041 0.033 0.053 0.031 0.029 0.016
(0.023) (0.055) (0.058) (0.024) (0.040) (0.112) (0.113) (0.046)

Age2 �0.000 �0.001 �0.001 �0.000 �0.001 �0.000 �0.000 �0.000
(0.000)* (0.001) (0.001) (0.000)* (0.001) (0.002) (0.002) (0.001)

Nicaragua 0.171 0.379 0.380 0.217 �0.043 0.243 0.344 �0.021
(0.204) (0.317) (0.329) (0.202) (0.180) (0.319) (0.339) (0.199)

El Salvador 0.385 0.714 0.712 0.495 �0.606 �0.458 �0.363 �0.742
(0.279) (0.245)*** (0.260)** (0.280)* (0.277)** (0.545) (0.559) (0.304)**

Year = 2003 �0.304 �0.206 �0.206 �0.268 0.015 �0.325 �0.395 �0.024
(0.159)* (0.207) (0.213) (0.158)* (0.188) (0.403) (0.413) (0.213)

Year = 2004 0.000 0.296 0.293 0.000 �0.671 �1.016 �1.052 �0.852
(0.000) (0.358) (0.380) (0.000) (0.318)** (0.494)* (0.499)* (0.330)**

Year = 2005 �0.329 0.000 0.000 �0.250 �0.916 �1.165 �1.140 �1.071
(0.214) (0.000) (0.000) (0.218) (0.287)*** (0.466)** (0.470)** (0.299)***

Constant �0.133 �0.340 �0.343 �0.010 0.587 0.615 0.234 1.296
(0.577) (1.067) (1.101) (0.624) (0.858) (2.324) (2.375) (1.015)

Observations 57 29 29 57 46 24 24 45
R-squared 0.37 0.43 0.43 0.45 0.50 0.58 0.61 0.54

Notes: Standard errors in parentheses; omitted country is Guatemala, omitted year is 2002; instruments are intent to treat indicator (in columns 1, 2, 4, 5, 6
and 8) and intent to treat indicator plus intent to treat indicator interacted with score 1 (in columns 3 and 7); for further explanation see Section 4.

* Significant at 10%.
** Significant at 5%.

*** Significant at 1%.
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training is entirely conducted by TechnoServe. For this rea-
son, we investigate the robustness of the results to allowing
the effect of the training to vary by country, by interacting
the training variables with a Nicaragua and an El Salvador
indicator variable. The key results are reported in Table 9.
Columns 1 and 2 of Table 9 suggest that the treatment effect
of the full training program is significantly larger in El Salva-
dor than in Guatemala, the omitted country, and has a larger
point estimate in El Salvador than in Nicaragua. For the anal-
ogous analysis of the later rounds of the competition we do
not find significantly different treatment effects, including for
the difference between El Salvador and Nicaragua. The find-
ings are consistent with a larger effect of the program in El Sal-
vador. Because the setup of the program is slightly different in
El Salvador (the only country where the Empretec program is
used) it is unclear whether the difference in results is due to dif-
ferences in the samples of entrepreneurs or whether the differ-
ence is due to program differences. In any case, this section
confirms that the key findings are not simply due to pooling
the data from these different countries.

(e) The role of gender

Empirical work as well as policy makers’ decisions suggests
that the effects of the program may vary by gender. In partic-
ular, in the policy world, micro finance organizations often
target women, partly based on the idea that women may have
less access to credit. On the other hand, recent empirical work
by de Mel, McKenzie, and Woodruff (2007) suggests that there
may be differences in the returns to capital between male and
female entrepreneurs. 14

In this section we, therefore, study whether treatment effects
of the training program vary by the participant’s gender. To
this end, we interact the treatment indicator variables for the
various stages of the business plan competition (training of
first stage, training of second stage and winning) with the



Table 9. The effect of the training on business launch or expansion: is El Salvador different?

Dependent variable = 1 if new business launched or existing business expanded

Effect of full training Effect of second stage of training Effect of winning

Instrumental variables;
interaction with

El Salvador

Instrumental variables;
interaction with El Salvador;

restrict window to <1 std. dev.

Instrumental
variables

Instrumental
variables; restrict

window to <1 std. dev.

OLS

(1) (2) (3) (4) (5)

Received training 0.014 0.028
(0.083) (0.118)

T � Nicaragua 0.233 0.210
(0.108)** (0.126)*

T � El Salvador 0.338 0.421
(0.119)*** (0.146)***

S1 (phase 1 score) 0.042 0.010
(0.025)* (0.086)

Received training2 0.149 0.091
(T2) (0.152) (0.173)
T2 � Nicaragua 0.079 0.245

(0.171) (0.200)
T2 � El Salvador �0.049 �0.053

(0.160) (0.188)
S2 (phase 2 score) 0.033 0.055

(0.041) (0.050)
Winner 0.171

(0.228)
Winner 0.125
� Nicaragua (0.244)

Winner �0.006
� El Salvador (0.248)

S3 (phase 3 score) 0.062
(0.059)

Male �0.004 0.049 0.007 0.076 0.069
(0.042) (0.055) (0.065) (0.083) (0.093)

Age 0.032 0.039 0.057 0.051 0.044
(0.010)*** (0.013)*** (0.015)*** (0.020)** (0.019)**

Age2 �0.000 �0.000 �0.001 �0.001 �0.001
(0.000)*** (0.000)*** (0.000)*** (0.000)** (0.000)**

Nicaragua �0.107 �0.138 �0.004 �0.140 0.158
(0.081) (0.091) (0.122) (0.142) (0.189)

El Salvador �0.078 �0.096 0.392 0.435 0.133
(0.096) (0.124) (0.118)*** (0.126)*** (0.218)

Year = 2003 0.068 0.025 0.029 0.006 �0.154
(0.072) (0.095) (0.090) (0.120) (0.128)

Year = 2004 0.194 0.267 0.356 0.399 �0.267
(0.121) (0.148)* (0.154)** (0.190)** (0.219)

Year = 2005 0.005 0.057 0.056 0.120 �0.443
(0.095) (0.118) (0.113) (0.140) (0.177)**

Constant �0.368 �0.557 �0.903 �0.847 0.023
(0.219)* (0.288)* (0.338)*** (0.415)** (0.470)

Observations 655 435 272 196 108
R-squared 0.18 0.16 0.19 0.21 0.32

Notes: Standard errors in parentheses; omitted country is Guatemala, omitted year is 2002; instruments are the intent to treat indicator and intent to treat
indicator interacted with El Salvador dummy variable (in columns 1–4); for further explanation see Section 4.

* Significant at 10%.
** Significant at 5%.

*** Significant at 1%.
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indicator variable that is one if an individual is male, and zero
otherwise. Because here the focus is on gender, we also include
an indicator variable that is equal to one if the program under
consideration was open only for women (the “all female
program” variable in the table). At the final/winning stage
there are only few observations. Thus, there is no variation in
this variable any more once launch and expansion are treated
separately, which is why it is omitted in columns 8 and 9.
The results indicate that the effect of the full training pro-
gram on business start-up or expansion is larger for male par-
ticipants. In the first three columns of Table 10 we see that the
coefficient on the trained � male interaction term is positive,
and this coefficient is statistically significant in the last specifi-
cation (column 3). Columns 4–6 of Table 10 then show that
the more positive effect of training on males seems to be
mainly due to difference in the effect of the first stage of train-



Table 10. The effect of training on business launch or expansion: the interaction with gender

Dependent
variable = 1 if . . .

Effect of full training (IV) Effect of second stage of training (IV) Effect of winning

Launch or expand Launch Expand Launch or expand Launch Expand Launch or expand Launch Expand
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Received training 0.159 �0.019 0.230
(0.130) (0.147) (0.169)

T � male 0.091 0.090 0.294
(0.118) (0.134) (0.158)*

S1 (phase 1 score) 0.005 0.067 �0.211
(0.084) (0.095) (0.120)*

Received training2 (T2) 0.269 0.572 �0.012
(0.166) (0.270)** (0.214)

T2 � male �0.100 �0.235 0.151
(0.168) (0.252) (0.214)

S2 (phase 2 score) 0.027 0.036 �0.041
(0.047) (0.066) (0.060)

Winner 0.557 0.546 0.316
(0.160)*** (0.325) (0.208)

Winner � male �0.318 �0.244 �0.191
(0.184)* (0.353) (0.240)

Male 0.007 0.069 �0.260 0.146 0.195 0.069 0.169 0.083 0.164
(0.091) (0.103) (0.122)** (0.103) (0.130) (0.160) (0.103) (0.140) (0.187)

All female program 0.092 0.095 �0.005 0.276 0.270 �0.013 0.508
(0.156) (0.244) (0.244) (0.181) (0.511) (0.254) (0.262)*

Age 0.040 0.029 �0.001 0.050 0.017 0.016 0.052 0.038 0.048
(0.014)*** (0.015)* (0.021) (0.020)** (0.029) (0.027) (0.018)*** (0.024) (0.040)

Age2 �0.000 �0.000 �0.000 �0.001 �0.000 �0.000 �0.001 �0.001 �0.001
(0.000)*** (0.000)* (0.000) (0.000)** (0.000) (0.000) (0.000)*** (0.000)* (0.001)

Nicaragua �0.060 �0.055 �0.135 �0.009 �0.020 0.035 0.171 0.192 �0.072
(0.071) (0.082) (0.096) (0.114) (0.145) (0.153) (0.130) (0.207) (0.184)

El Salvador 0.080 �0.111 �0.562 0.303 0.098 �0.375 �0.158 0.387 �0.618
(0.126) (0.193) (0.216)** (0.145)** (0.456) (0.208)* (0.220) (0.280) (0.279)**

Year = 2003 �0.012 �0.112 �0.039 0.002 �0.190 0.052 �0.152 �0.279 0.028
(0.095) (0.100) (0.154) (0.121) (0.141) (0.198) (0.122) (0.164)* (0.189)

Year = 2004 0.161 �0.169 �0.419 0.264 �0.030 �0.383 �0.522 0.000 �0.638
(0.169) (0.232) (0.275) (0.210) (0.487) (0.325) (0.251)** (0.000) (0.322)*

Year = 2005 �0.051 �0.312 �0.831 0.009 �0.271 �0.714 �0.744 �0.323 �0.876
(0.143) (0.211) (0.247)*** (0.164) (0.460) (0.266)*** (0.217)*** (0.215) (0.293)***

Constant �0.503 �0.093 1.473 �0.826 �0.062 0.932 �0.004 �0.228 0.598
(0.309) (0.382) (0.472)*** (0.422)* (0.752) (0.619) (0.441) (0.596) (0.862)

Observations 435 252 171 196 107 77 109 57 46
R-squared 0.13 0.11 0.38 0.20 0.29 0.45 0.36 0.38 0.51

Notes: Standard errors in parentheses; omitted country is Guatemala, omitted year is 2002; instruments are the intent to treat indicator and intent to treat
indicator interacted with male (in columns 1–6); for further explanation see Section 4.

* Significant at 10%.
** Significant at 5%.

*** Significant at 1%.
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ing: We no longer see a consistent picture of the T2 � male
interaction term, which flips between positive and negative
signs, none of them significant.

Finally, in columns 7–9 of Table 10 the winner � male inter-
action term is now negative throughout, with coefficients being
statistically significant in the specifications that pool both out-
comes of interest, that is where the dependent variable is equal
to one if a business either expanded or was newly established.
Thus, we find a significantly larger effect, albeit only at the
10% significance level, for starting-up/expanding a business
for women in the winning stage. 15 Because of the small sam-
ples in the later stages of the program, special care must be ta-
ken in the interpretation of the coefficients of the winning
stage. In particular, insignificant results for the interaction
terms do not imply that there is no gender difference. Overall,
the findings in this sub-section are consistent with the hypoth-
esis that women are more constrained than men to come up
with funding for business start-up or expansions and as such
also in line with non-experimental findings for transition econ-
omies reported in Muravyev, Talavera, and Schäfer (2009).
6. CONCLUSION

We investigate whether training and business development
programs in developing countries can help improve entrepre-
neurial skills and foster entrepreneurial activities, such as the
creation and expansion of businesses, which at the micro-level
is of immediate relevance for the livelihoods of individuals and
at the macro-level essential for long-term growth. From a the-
oretical point of view, our study is related to work on entrepre-
neurship in diverse areas of economics, such as economic
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growth, finance, and industrial organization in which entre-
preneurial skills are often taken as exogenous (e.g., Lucas,
1978; Gollin, 2008). If this assumption is true, programs such
as the one that we study may have very limited effects on new
firm creation. We, therefore, focus on the first-order effects,
especially on start-up of new firms. From a policy point of
view, the present paper helps to fill a gap because programs
such as the one that we study are widespread around the devel-
oping world but their impact is generally not yet well under-
stood.

We exploit a quasi-experimental setup in the program under
study to estimate the causal impact of this particular training
and business development program using data from three
Central American countries. The findings are based on the
sample of individuals who applied to the program. Generaliz-
ing the results beyond such a selected group of individuals is
not possible. But arguably the questions asked in this paper
are most relevant for precisely those individuals who consider
participating in a business development program and not for
the general population. Another caveat is that the paper is
concerned with the short-term goal of the typical business
development program, namely to start or expand a business,
and we are unable to say anything about long-term conse-
quences, such as whether businesses fail and what the long-
run incomes generated by the entrepreneur are, and how those
compare to the entrepreneur’s outside opportunities.

It should also be noted that entrepreneurs may be uncertain
about their ability, and that remaining in the competition
(being moved up to the next round) serves as a signal about
this ability to the entrepreneur. This element of the program,
which provides external validation of the intended entrepre-
neurial activity, is specific to the business plan competitions
and is not generally provided in business training programs.
Thus, the competitive aspect of the program might be impor-
tant in terms of leading to results, beyond its function as a
selection process to narrow down the group of individuals.
This should be kept in mind when using the results to guide
policy. If this aspect of the program was indeed important
as a signal of the quality of the entrepreneur’s ideas, the train-
ing could still have the intended effect, namely increasing the
number of business start-ups, but through an unforeseen chan-
nel that may have little to do with the actual content of the
training workshop.

Our findings indicate that overall the program is successful
in inducing the creation of new businesses and the expansion
of existing businesses. Our baseline parameter estimates imply
a four to nine percentage points higher probability of opening
a business (for individuals without a business before the start
of the program) in the treatment group and a 25 to 56 percent-
age points higher probability of expanding a business (for indi-
viduals with an existing business before the program) in the
group of treated entrepreneurs. We distinguish between the ef-
fect of different stages of the program. The findings suggest
that not all parts of the program are equally successful, and
we also find differential impacts of different parts of the pro-
gram on the start-up of new business and the expansion of
existing businesses.

For policy purposes, the results suggest that if expansion of
existing businesses is the goal, the activities in stage 1 of the
training, that is broadly speaking general business training
and skills necessary for writing a business plan, seem to be
the important ones. On the other hand, if the creation of
new businesses is the goal of an intervention, the more specific
business plan support activities of the second stages of the
training, which are specifically targeted at individuals’ business
ideas, seem to be the relevant ones. In addition, exploiting the
fact that in the last stage the most successful participants of
the program (the “winners”) receive substantial monetary
prizes, we find some evidence for financial constraints. In par-
ticular, we do find both statistically as well as economically
significant effects of winning on the probability of launching
a new business. The findings further suggest that financial con-
straints are more important for women who wish to start or
expand a business than for men.
NOTES
1. Other prominent programs of this type are run by the United
Nations Conference on Trade and Development (UNCTAD), the ILO
and a number of NGOs such as Enablis and Endeavor. The one
program with the biggest scope may be the one run by UNCTAD:
UNCTAD supports SMEs in the form of the so-called “Empretec”

enterprise development program, which has been implemented in at
least 27 countries and has run workshops that have trained more than
70,000 current and aspiring entrepreneurs. Importantly, one of the
TechnoServe business plan competitions actually uses the Empretec
training program.

2. The exact amounts and number of prizes handed out in our data are as
follows: El Salvador 2002: four prizes of US$15,000. El Salvador 2003: five
prizes of US$12,000. El Salvador 2005: two prizes of US$6,000.
Guatemala 2005: 11 prizes of US$10,000. Nicaragua 2004: nine prizes of
US$10,000. Nicaragua 2005: six prizes of US$10,000.

3. Because the identification of the effect depends on estimating the
discontinuity precisely, we had put special efforts into our data collection
within the neighborhood around the cutoff. Thus, in the one-standard
deviation neighborhood around the cutoff, we have data on 435 out of 567
individuals, i.e. for 76.7%, in the 0.5 standard deviation neighborhood,
this number increases to 79.5% (260 out of 327 individuals were
interviewed).
4. One could imagine that a central office sets a standard above which all
those who achieve the standard are allowed into the training and a local
office that then moves up scores, just lifting them above the threshold, so
that many more individuals can participate.

5. For a theoretical treatment see van der Klaauw, Hahn, and Todd
(2001) or Lee and Lemieux (2010). For other prominent examples of this
approach, see for example Angrist and Lavy (1999), van der Klaauw
(2002), Jacob and Lefgren (2004), or Ludwig and Miller (2007).

6. For example, it is likely that individuals who are interested in a
training program such as the one offered by TechnoServe have some ideas
about a potential business that they are planning to start. So comparing
individuals in the program with individuals from the general population in
a simple OLS regression framework in which we regress business outcomes
on a training-participation dummy variable would give biased estimates.
In this particular example, we expect a positive correlation between ui and
program participation, and OLS would overestimate the true effect of the
program. However, one could also imagine that people enter the training
workshop because they lack ideas, do not gain anything from the
workshop and never start a business or never expand their business, even
with training, while those who do have business ideas, and would also gain
from the workshop, skip the workshop because they are busy starting-up
or expanding their businesses. This would imply a negative correlation
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between unobservables and training participation and thus a downward
bias on the OLS estimate. It follows that the direction of the bias is
indetermined.

7. The other controls serve to reduce the noise and thus to increase
precision of the estimates, but they are not necessary for this approach to
give consistent estimates.

8. In a first stage, program participation is predicted based on the value
of the assignment variable (score S1) and an indicator whether the value of
the assignment variable falls above the cutoff for program participation.
To estimate the parameters of Eqn (3), the estimated participation
probability from this first stage is then used in the second stage instead of
the treatment indicator variable. If the assignment variable is assumed to
enter with the same functional form in the first and the second stage,
standard two-stage procedures (such as two-stage least squares) can be
used for this.

9. Some other authors have dealt with non-homogenous treatments
(e.g. different amounts of financial aid offers, as in van der Klaauw,
2002), however, those are determined by only one assignment variable,
and different cutoffs within this one variable determine the treatment
amounts.

10. However, we are also able to get some idea about whether training is
useful by itself by excluding those individuals who ended up as winners,
i.e. also won some monetary prize. When we do so, the main results – not
reported here – are qualitatively unchanged (for full results see the
working paper version Klinger & Schündeln, 2007). This suggests that
the total training effect is not simply due to the financial aspects of the
training.
11. We will further investigate the differences in the training effect
between male and female individuals in a section below.

12. At the winning stage we have a relatively large number of right hand
side variables for a relatively small number of observations, when we use
the baseline specifications that includes demographics, year and country
dummies. To investigate robustness, we have also estimated regressions
that exclude some of the controls. The results, not shown here, indicate
that the key findings regarding significance and magnitude of the winner
variable in column 1 of Table 7 do not change in important ways when we
exclude either demographics, year and country dummies, or both at the
same time.

13. It may be surprising that there are individuals who win in this
competition but do not open a business or do not expand an existing
business significantly. One plausible hypothesis is that the prize money is
not sufficient for some more ambitious plans of some entrepreneurs and
that they are not able to secure additional funding, or at least not yet by
the time of the data collection.

14. Note that in more developed economies the evidence is mixed. For
example, Blanchflower, Levine, and Zimmerman (2003) do not find
statistically significant differences between male and female owned
businesses in the US in their ability to obtain small business finance.

15. In results that are not shown, we find that the difference in the
magnitude of the coefficients is even larger if we run the regression
separately, thus allowing all coefficients to vary with gender. However,
because the number of observations is reduced by running regressions
separately, results are less precise and the coefficients not statistically
different.
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APPENDIX A
CAN ENTREPRENEURIA
A.1 Content of the business training program

This appendix provides a more detailed description of the
content of TechnoServe’s “business plan competitions”. This
appendix draws heavily on material from TechnoServe.

Phase 1 Interested (potential) entrepreneurs submit applica-
tions. These are scored to identify promising applicants.
Scores are solely based on the observable information that is
submitted by the applicant, including the demographics, prior
business experience, and the business idea that is described at
the time of application. A fixed number of individuals are
admitted to the program, which determines a cutoff, and indi-
viduals with scores above the cutoff are allowed to enroll in the
training program. In our data set approximately 43% of all
applicants are accepted into the training workshop.

Phase 2 The training program in the business plan competi-
tions is meant to provide participants with all of the tools and
knowledge necessary to take their business idea and compose a
complete and detailed business plan. It is organized around
the key sections of a business plan, with a class-based lecture
with theory and examples, along with some limited break-
out discussions among participants. This process forces the
participant to consider all of the facets of their business, such
as production, finance, marketing, sales, and logistics, in a sys-
tematic way. The process is organized in layers, with each suc-
cessive layer providing greater detail on the previous one. The
first layer consists of two units, the second layer of three units,
and the third layer of six units.

The first unit is the business description, in which partici-
pants will have to describe the business in general terms, com-
pose the firm’s mission and vision statements, define the firm’s
goals, and perform a structured analysis of strengths, weak-
nesses, opportunities, and threats related to the business idea.
Examples from other businesses are presented. The second
unit covers the description of the business concept. Its goal
is to teach participants to define the concept in terms of how
it satisfies market needs, instead of defining the concept from
the business owner’s own point of view.

The next three units cover industry analysis, market analy-
sis, and descriptions of the product/service. These are meant
to dig one level deeper in their description of the business con-
cept. In the section on industry analysis, participants are
taught how to define industries in terms of employment and
value added, as well as market trends. The trainers also discuss
describing the industry in terms of geographic and temporal
production patterns, and finally suggest possible sources of
data in the country of the competition, such as relevant gov-
ernment agency websites, industry association websites, and
general information sources. The unit on market analysis de-
scribes how one can precisely identify potential target markets
through segmentation by geography, demographics, incomes,
and so on, and then evaluate the potential of each market seg-
ment to determine the most suitable ones to target. The unit
on description of the product or service is meant to re-orient
participants’ conceptualization of their product to that of
the customer rather than producer by encouraging them to de-
scribe it in terms of its principal functions, characteristics, and
uses to consumers.

The base layer of the business plan training consists of six
units: competitors, marketing plan, sales projections, opera-
tions, organization and administration, and financial projec-
tions. In the competitors unit, the trainers teach participants
the dimensions on which they need to characterize the compe-
tition and compare it to their own capabilities. They are also
taught about the importance of barriers to entry for future
competitors. The market plan module attempts to cover issues,
such as how to differentiate a product/service, how to set
prices, and talks about creating and protecting brand names,
distribution chains, and general marketing strategies, such as
advertising campaigns, strategic alliances, and free samples.
The sales projection unit suggests how to make monthly sales
projections, including sources of estimates, and how to then
plug them into the financial projections. The operations mod-
ule includes lectures on lean production, standardization of in-
puts, employment options, quality control, and inventory
control. The organization and administration unit teaches par-
ticipants how to make organizational charts and job descrip-
tions, as well as design organizations around customer
service. The final and longest module is on financial projec-
tions, including investment estimates, operational cost esti-
mates, financing requirements (including potential sources of
investment), financial statements (balance sheet, income state-
ment, and cash flow statement), and finally overall profit/loss
projections.

In addition to these topics, there are also lectures on general
entrepreneurial attitudes and orientation, as well as country-
specific information on starting a business, such as the relevant
government departments and programs, different legal forms,
and potential sources of capital.

At the conclusion of this phase, participants have been pre-
sented all of the components of a business plan. They prepare
a draft business plan, which is presented to a panel of judges,
who are asked to judge those draft business plans in a number
of dimensions, for example, with respect to the size and develop-
ment of the expected market of the product/service that is pro-
posed, with respect to the marketing and sales strategy, or
whether financial projections seem reasonable. A particularly
large weight is on the (final) question whether the judge would
invest his/her own money into the proposed business. Those
participants with the top phase 2 scores continue to phase 3.
In our data set approximately 37% of all individuals who under-
went this evaluation process are accepted into phase 3.

Phase 3 In phase 3, participants are given detailed feedback
in order to revise and improve their business plan. They are
also given one-on-one time with consultants to help refine
their business plan. At the conclusion of this phase, they have
a longer and more detailed business plan that has benefited
from review and advice by both consultants and the judges.
These plans are scored, and the top ones win the financial
prize. In our data set approximately 32% of all phase 3 partic-
ipants win a prize.

Timing In the case of El Salvador, the training consists of
the 7-day UNCTAD Empretec course, followed by two
four-hour sessions by TechnoServe on how to compose a busi-
ness plan using the methodology described above. The partic-
ipants then have approximately 8 weeks before the business
plans are due. In the case of Nicaragua and Guatemala, there
is no Empretec training, and instead the classes based on the
business plan methodology described above are done in more
detail. They are divided up into approximately three full-day
sessions, one per weekend. The participants have approxi-
mately one month to then compose and turn in their business
plans. For all competitions, the plans advancing to phase 3 are
revised over a period of 1–2 weeks.

The various phases of the program are summarized in
Table 11.

A.2 Summary statistics

See Table 12.



Table 12. Summary statistics for all applicants and those who participated in the first round of training

Variable Obs Mean Std. Dev. Min Max

All applicants

Age 655 36.13 11.16 18 78
Gender (1 = male) 655 0.72 0.45 0 1
Owned business before start of program? (1 = yes) 641 0.39 0.49 0 1
If owning a business: sales before program (in US$ 1000) 214 83 208 0 2,137
If owning a business: employees before program 180 8.1 13.7 0 96

All participants of first stage training

Age 271 36.03 11.01 20 78
Gender (1 = male) 271 0.69 0.46 0 1
Owned business before program? (1 = yes) 257 0.42 0.49 0 1
if owning a business: sales before program (in US$ 1000) 102 70 132 0 759
If owning a business: employees before program 68 9.1 17.0 0 96

Table 11. Timeline and nomenclature

Phase Condition Activity Score at end of phase

Phase 1 None, all can apply Application Score 1 (S1)
Phase 2 If score 1 is above a cutoff Training (“training stage 1”, T) Score 2 (S2)
Phase 3 If score 2 is above a cutoff Additional training (“training stage 2”, T2); finalizing a business plan Score 3 (S3)
Final stage If score 3 is among the highest Winner of competition (W); receipt of a prize money to be invested in a business
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