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Abstract Entrepreneurs tend to be risk tolerant but
is higher risk tolerance always better? In a sample of
about 2100 small businesses, we find an inverted U-
shaped relation between risk tolerance and profitabil-
ity. This relationship holds in a simple bilateral regres-
sion, and even after controlling for a large set of indi-
vidual and business characteristics. Apparently, one
major transmission goes from risk tolerance via invest-
ments to profits. This is quite robust as it applies for
both past and planned investments. Considering busi-
ness survival, we show, first, that less profitable busi-
nesses leave the market while moderately risk toler-
ant entrepreneurs survive more often. Second, the high
risk-low profit part of the U-shaped relation seems to
disappear among businesses being 4 years and older,
indicating that such inferior risk-profit combinations
disappear over time. These findings are important for
the concept of business readiness trainings as the moti-
vation (and ability) to take risks should potentially be
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accompanied by some warning that taking too much
risk can be detrimental to long-term business success.

Plain English Summary Very high risk tolerance
tends to reduce entrepreneurial profit and survival:
Entrepreneurs must be willing to take risks in order
to run their business successfully. Accordingly, future
entrepreneurs are motivated in respective trainings
to overcome higher degrees of risk avoidance. Our
research contributes to this issue in that we empirically
analyze the profitability and survival of small enter-
prises, depending on the risk tolerance of the respec-
tive entrepreneur.Wefind the expected positive relation
between risk tolerance and entrepreneurial profit, how-
ever, only up to a certain degree. Thereafter, higher risk
tolerance is detrimental to business success, a result to
be considered in entrepreneurial trainings.

Keywords Risk tolerance · Entrepreneurs · Profits ·
Investments

JEL Classification D22 · D81 · L26 ·M21

1 Introduction

Entrepreneurs leading small businesses have a strong
impact on how their business operates. Personal charac-
teristics of the owner and manager shape the course of
the business. A core characteristic of interest is the indi-
vidual risk tolerance of such entrepreneurs. It is often
found that entrepreneurs have a higher risk tolerance
than the average adult. Running a business is inher-
ently riskier than being employed as it comeswithmore
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volatile returns, including the failure of operations (e.g.,
Caliendo et al., 2009, 2014; Kerr et al., 2019; Chanda
and Unel, 2021). However, personality characteristics
that motivate one to become an entrepreneur may be
not necessarily the same that make one a successful
entrepreneur (Hamilton et al., 2019).

In many economic models on decision-making,
profit is maximized under risk-neutral preferences but
not under risk-averse or risk-seeking preferences. In
particular, for decision-making under risk, the risk-
neutral agent is the one who maximizes expected
returns.Why should this bedifferent for entrepreneurial
decision-making, where outcomes are inherently risky
or even uncertain (see Knight, 1921). Following this
reasoning, we askwhether successful entrepreneurs are
characterized by a moderate level of risk tolerance that
is largely in line with risk neutrality (and that may be
also helpful in dealing with uncertainty). While there
are studies suggesting related arguments (whichwedis-
cuss below), our question about a potentially non-linear
impact of risk tolerance on profitability seems to be
often neglected in existing empirical work.

For a deeper understanding of the impact of risk tol-
erance on profits, we test a possible channel for how
risk tolerance exhibits a potentially non-linear prof-
itability pattern. Motivated by previous literature, we
look at investments as potential mediator. Investments
are risky and thus benefit from risk tolerance. How-
ever, risk-seeking entrepreneurs might underestimate
the necessity of investments. Therefore, we hypothe-
size that risk tolerance also has a non-linear effect on
investments. In general, we expect that the volume of
investments during the preceding year has an influence
on profitability. If including investments reduces the
influence of risk tolerance, we conclude that invest-
ments serve as a mediator variable.

As an extension, we analyze small business survival
as a further indicator of business success (beyond prof-
its). This analysis is possible because data on the same
subjects were again collected 18 to 24 months after
compiling the baseline data. We expect that surviv-
ing businesses differ from closed businesses mainly
by their higher average profitability and higher invest-
ments at baseline (see Manso, 2016), in line with the
consequence of conventional market forces.

The data we use come from a survey study with
about 2100 small entrepreneurs in Western Uganda
comprising rich information about their business and
personal characteristics. All of them are either retail-

ers, service providers, or small manufacturers. Two-
thirds of the entrepreneurs work alone in their busi-
ness, i.e., have no regular employees. The others typi-
cally have between one and three employees. We mea-
sure profits via self-assessment of the entrepreneurs, a
procedure whose usefulness is demonstrated for small
enterprises in low-income countries by De Mel et al.
(2009). As profits are intended to capture business suc-
cess and not just business size, we prefer to control for
size which is approximated by the number of workers.
Thus, the respectivemain outcomemeasure is profit per
worker (we still include total profits for comparison).
Regarding risk tolerance, we use a self-assessment of
each individual’s “willingness to take financial risk,”
as introduced by Dohmen et al. (2011); a closely
related measure has been experimentally validated by
them.

We regress profit per worker and total profits on
financial risk tolerance and a large set of further poten-
tial determinants that serve here mainly as control vari-
ables. As we are interested in whether there is some-
thing like “too much risk tolerance,” i.e., that risk tol-
erance above a certain level may no longer be helpful
in realizing higher profitability, we apply both a linear
and a non-linear (quadratic) approach. We indeed find
a non-linear impact from risk tolerance on profit per
worker and profits. The highest profitability is realized
when risk tolerance is somewhat elevated, i.e., has a
level of 6 to 7 in a range of 0 to 10, while profitability
is lower with less risk tolerance and is also lower with
very high risk tolerance, which may be interpreted as
risk-loving preferences. Regarding a mediating role of
investment, we find that (past and planned) investments
themselves show the inverted U-shaped pattern in rela-
tion to the risk tolerance that we have seen for prof-
itability. As previously noted, thismay be interpreted as
suggesting that risk-averse entrepreneurs invest too lit-
tle and that themost risk tolerantmay underestimate the
necessity of investments (and overestimate their suc-
cess). Finally, regarding surviving businesses, we see
market forces at work as survivors are more profitable,
invest more, and, thus, are slightly more risk tolerant
at baseline. We confirm these patterns when “look-
ing backwards,” i.e., by comparing businesses being
in operation for a different length of time at baseline.
Here, we find for businesses in operation for 4 years
or longer that the tentatively inefficient combination of
high risk tolerance and limited profitability seems to
disappear.
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The paper comprises six sections. Section2 pro-
vides the theoretical background and the context for this
study. Section3 describes the setting in more detail, the
data, and the methodology. In Section 4, we present the
main results and discuss potential transmission chan-
nels and business survival. Section5 provides robust-
ness checks while Section 6 concludes.

2 Theoretical background

In this section, we discuss three issues informing about
the theoretical background of this research. We start
with considerations on the theoretical influence of risk
tolerance on business outcomes, then we reason about
the context of our research, and finally, we provide a
short overview on related literature.

Considerations on theory In microeconomic mod-
els of the firm, optimal decision-making is typically
derived under risk neutrality. This is because risk neu-
trality usually maximizes expected returns (not util-
ity); for example, under expected utility theory. Risk
neutrality translates into a real world where managers
maximize firm owners’ value and firm owners, who
bear the risk of these decisions, are well diversified.
However, the case is different for entrepreneurs who
hold much, if not most, of their wealth in their own
business. Here, risky entrepreneurial decisions may
affect personal consumption possibilities such that the
degree of individual risk tolerance will impact busi-
ness decisions. With personal consumption at stake,
small business owners might rather resort to less risky
firm decisions. In this sense, risk-averse decisions lead
to lower investments in general (Panousi & Papaniko-
laou, 2012) or lower innovation-related investments
(Caggese, 2012); consequently, lower growth and/or
lower profitability follows.

While the positive relation between risk tolerance
and business success is well established, there is less
evidence about an effect of highly risk tolerant, i.e.,
risk-seeking, entrepreneurs on business success. The
theoretical response may be the analogy to risk-averse
entrepreneurs, implying that risk-seeking provides util-
ity that compensates for lower returns. Thus, the result-
ing outcomes may be due to a fully rational decision,
as modeled for some entrepreneurs in Vereshchagina
and Hopenhayn (2009). This impact of risk-seeking
may be similar in its consequences to overconfidence,

which has a long-standing tradition in entrepreneur-
ship research (e.g., Moskowitz and Vissing-Jørgensen,
2022). Overconfidence can lead to too much optimism
about business outcomes, tending to reduce business
success (Koellinger et al., 2007).With respect to invest-
ment behavior, over-(under-)confidence is shown to be
related to over-(under-)investment (e.g. Malmendier
and Tate, 2005; Pikulina et al., 2017).

In summary, theoretical considerations about entre-
preneurial decision-making show that risk-neutral deci-
sion makers may realize the highest degree of business
success, i.e., here measured via profitability. By con-
trast, an increasing level of risk aversion will lead to
less investments and less business success. Toward the
other extremeof risk tolerance, i.e., risk-seeking behav-
ior, theory indicates that this will not be compensated
by higher returns. In total, these patterns suggest an
inverse U-shaped relation between risk tolerance and
profitability that is mediated by investment behavior.

Arguably, the concept of Knightian risk used in
standard models might not be appropriate for real-life
decision-making. Under Knightian risk, objective out-
come probabilities are always given. In entrepreneurial
decision-making, this is rather unlikely; instead, out-
come probabilities are uncertain. The point that research
should focusmore on the concept of uncertainty instead
of risk when thinking about entrepreneurship was
already made in Knight (1921). While acknowledg-
ing this fact, we still focus on risk in line with the
literature on which our work is based. Moreover, the
self-reported measure of risk is a compromise in this
respect: even though economists differentiate between
Knightian risk and Knightian uncertainty, this is not
necessarily true for the general population or small
entrepreneurs. When asking them how willing they are
to take risks, they well might have uncertainty in mind
instead of risk.Wenevertheless continue to use the term
risk throughout the paper.

Context of the study The survey underlying this research
was conducted in a rural area inWestern Uganda that is
poor by standards of high-income and many emerging
economies. Average monthly household consumption,
serving typically four household members, is about
500,000 UGX in our sample, equaling about 400 US
dollars in purchasing power terms. This implies that
many of these people live close to poverty. It is com-
mon in such settings that the share of entrepreneurs
who run their small business out of necessity (and
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not out of opportunity) is large, in particular that this
share is larger than in high-income countries. Necessity
and opportunity entrepreneurs differ in their individual
characteristics (e.g., Calderon et al., 2017), including
their risk tolerance (Caliendo et al., 2009), and respond
differently to government policies (seeAudretsch et al.,
2022).

Another consequence of little development is a lack
of proper institutions, meaning that the small busi-
nesses we observe are basically all part of the infor-
mal sector. They are locally registered, but there are
no requirements to license or keep books, never mind
auditing, etc. Formal and informal small businesses
are quite different, so that informal firms do not auto-
matically become formal firms at a later point in time
(Bennett, 2010) and require different policy measures
to support them (Laing et al., 2022). Moreover, the
area of survey in Western Uganda is characterized
by specific cultural norms and regional features, both
potentially influencing entrepreneurship (Stuetzer et
al., 2014; Verver & Koning, 2024).

Overall, the context of this study is specific and this
may impact findings. Still, we argue that studies such
as ours compare entrepreneurs with different risk tol-
erance within a given institutional setting (all firms in
the sample operate in the same context), so that, for
example, hindrances due to limited financial develop-
ment apply in principle to all entrepreneurs operating
in rural Uganda. Thus, it may be reassuring that we find
a very similar set of determinants explaining profits or
firm survival as found in the existing literature.

Literature Our study contributes to the literature exam-
ining the role of risk tolerance on entrepreneurial
behavior. The decision to run a business, even a very
small one, requires some degree of risk tolerance, also
in low-income countries (e.g., Willebrands et al., 2012;
Sharma and Tarp, 2018). While this is intensively stud-
ied, there is much less empirical work on the poten-
tially non-linear relation of risk tolerance to measures
of business success (Kritikos, 2022). An early study by
Begley and Boyd (1987) covering 147 entrepreneurs
(and 92 other CEOs) finds that, among entrepreneurs,
risk aversion is related to return on assets in the form of
an inverted U-shape. Caliendo et al. (2010), analyzing
the fact of remaining self-employed in a large repre-
sentative sample of the German population, the Ger-
man Socio-Economic Panel (SOEP), find a U-shaped
relation between risk tolerance and exit frombeing self-

employed, i.e., an invertedU-shape for remaining in the
market. Nieß and Biemann (2014) extend and confirm
the Caliendo et al. (2010) study by considering further
waves of the SOEP-data. Only the study by Kreiser et
al. (2013), analyzing a heterogeneous sample of 1600
firms from ten countries, finds that moderate risk aver-
sion comes with low sales growth. Further studies do
not apply an explicit non-linear approach but conclude
that a moderate degree of risk tolerance may facilitate
success; these include Hvide and Panos (2014) on Nor-
way and Willebrands et al. (2012) for Nigerian small
entrepreneurs’ revenues.

While these studies tend to support an inverted U-
shaped relation between risk tolerance and return on
assets or survival, respectively, most do not consider
profitability, which seems to be a core criterion of suc-
cess.Moreover, these earlier studies do not always ana-
lyze a transmission mechanism through which risk tol-
erance may impact business success. Finally, we ana-
lyze entrepreneurs over time and find market forces at
work: those exiting the market are primarily charac-
terized by lower profitability and low risk tolerance,
and those surviving are more similar over time in their
profitability.

From a methodological perspective, revealing an
impact of risk tolerance on profitability requires con-
trolling for individual and business characteristics (or
a quasi-experiment as in De Blasio et al., 2021). In
particular, these controls include the age and education
of the entrepreneur and the age of the business (see,
e.g., McKenzie and Woodruff, 2017; Bernstein et al.,
2022). Further, as risk tolerance depends on system-
atic influences, these should be considered. Schildberg-
Hörisch (2018) states a pattern over the life-cycle (e.g.,
Dohmen et al., 2017), an impact of shocks in life (e.g.,
Malmendier and Nagel, 2011), and a temporary impact
from all kinds of emotions (Meier, 2002). Unlike most
other studies, we can control for age and shocks (albeit
imperfectly). Regarding emotions, there are no survey
items available, so that we have to accept the result-
ing “noise,” from which we do not expect a systematic
influence on the risk-profit-relation.

Putting the case of a potentially non-linear effect
of risk tolerance on profits into a broader perspec-
tive, there are other studies discussing related issues.
Puri and Robinson (2007), for example, find that some
degree of optimism is useful for firm success but that
a very high degree of optimism leads to suboptimal
results. De Meza et al. (2019) show that more opti-
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mistic small entrepreneurs earn less, where optimism
is measured before the entry decision. Malmendier and
Tate (2015) review findings on the impact of overcon-
fidence on managers’ behavior and outcomes; as the
word overconfidence indicates, its impact is tentatively
negative, while confidence is definitely important for
running a firm. This distinction between the starting
and running phase of newbusinesses is also found in the
meta-analysis of Kraft et al. (2022). Interestingly, there
may be a few instances, such as implementing innova-
tions, where some degree of overconfidence can even
be helpful. Overall, optimism, confidence, and risk tol-
erance of entrepreneurs or top managers facilitate busi-
ness success, but there can be toomuch of a good thing.

3 Setting, data, and methods

3.1 Setting of our study

The data of this research stem from a study in West-
ern Uganda, where a financial education treatment was
tested. For our study, we mostly use the baseline data
that were collected in Spring 2019, i.e., before the treat-
ment. When we conduct regressions on business sur-
vival using the second survey wave, which was carried
out between October 2020 and April 2021, we con-
trol (as robustness check) for the financial education
intervention that took place in Summer 2019 for the
treatment group, but not for the control group.

The study conducted a survey of small businesses in
all trading centers in the rural Bunyangabu and Kaba-
role districts of Western Uganda. These districts are
typical for many rural areas in low-income countries,
as they are characterized by a high share of agricul-
tural activities and a lack of functioning infrastructure.
Small businesses in this area cluster in villages where
people live (or pass through via traffic) to provide a
minimal customer base. The accumulation of a few or
many businesses forms a trading center. These small
businesses cover three sectors, i.e., retailing, manufac-
turing, and services. Data collection considers all busi-
nesses from the small- and medium-sized trading cen-
ters. However, it under-samples the seven large centers
with more than 100 shops, where every third shop is
visited randomly due to resource constraints. Overall,
the survey team identified about 5500 small businesses
in 108 trading centers, of which 2223 were interviewed
(for amap, seeAppendix Fig. A1). The remaining busi-

nesses were either not open when the team visited or
were left out in the big centers by design.

3.2 Data

The data we collect inform about the entrepreneurs,
i.e., the business owners and their small firms. We first
present the dependent variables (profits of the small
business and profits per worker), then our main inde-
pendent variable of interest (risk tolerance), followed
by further individual characteristics, and additional
firm characteristics, including the mediator variable,
i.e., investments.

The key firm characteristics that we aim to explain
are profits of the small business, the number of work-
ers who are regularly working at the business, and the
resulting profits per worker. The respective survey item
for profits is an outright question about profits in the
last 4 weeks, which is shown to be reliable and easy to
compile vis-á-vis alternatives (see DeMel et al., 2009).
The number of workers regularly working at the busi-
ness is directly asked for too, and the profits per worker
are calculated from these two survey items.

Our key individual characteristic of interest is finan-
cial risk tolerance, as measured by responses to a stan-
dard scale of willingness to take risks related to invest-
ing and borrowing, ranging between 0 (completely
unwilling) and 10 (fully prepared) (see Dohmen et al.,
2011). This measure is widely applied in the literature,
not just because it can be easily implemented in surveys
but also because it has been validated by experimen-
tally derived measures of risk tolerance. Moreover, its
power in predicting field behavior is rather better than
worse compared to experimental measures, at least in
developing countries (Menkhoff & Sakha, 2017). For
robustness purposes, we also consider the analogous
response to willingness to take risk in general.

Further individual characteristics that may influence
entrepreneurship or risk-taking are gender (in most
countries, women operate businesses less frequently
than men), age measured in years (younger individuals
tend to be more risk tolerant), and education measured
via six levels (better educated tend to be more risk tol-
erant). Additionally, we look at financial literacy, as
captured via a standardized score of equally weighting
the responses to seven standard questions about finan-
cial issues (as a specific qualification to run a firm).
Characteristics also include the individual work experi-
ence (counting all kinds of work experience in months)
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as an aspect of human capital, alongside the ability to
borrow the relatively large amount of 100,000 UGX
“in case [they] want to” (indicating access to credit
and/or thus the ability to bear risk). Regarding adverse
idiosyncratic shocks,we use information about the esti-
mated costs of the last unexpected emergency. Taking
the amount into the regressions ensures that only severe
shocks are considered. In Section 5 on robustness, we
further consider the shock amount relative to the con-
sumption level in order to gain a sense about its relative
impact and other variables that are related to shocks.

Further, variables of interest regarding the small
businesses directly are business age; here, approxi-
mated by the years, the entrepreneur is working in the
specific business (as older firms are less risky) and the
sector of business, wherewe distinguish between retail,
service, and manufacturing, reflecting main local sec-
tors. Finally, we consider investments by the respec-
tive small business, measured here as the investment
amount during the last 12 months prior to the survey.
This variable serves as the mediator in our analyses.
Full details on all individual and firm characteristics
are provided in Appendix Table A1.

We note that there are missing values in the follow-
ing variables: age (0.4% of all observations), profits
(1.9%), investments (1.4%), and months the shop was
open (0.1% of all observations; this variable is used
in the robustness analysis). Considering only complete
cases results in an estimation sample of 2144 observa-
tions. The 79 incomplete cases differ from the remain-
ing estimation sample in some characteristics but, over-
all, differences do not seem to be economically cru-
cial (see Appendix Table A2). Moreover, information
between work experience and the age of the business
is inconsistent in 53 out of the original 2,223 observa-
tions: respondents said that they have worked longer
in that recent shop than they reported to have worked
in any shop, considering their whole experience. How-
ever, the differences are mostly smaller than one year
andmight be due tomistakes inmemory. In these cases,
we set the work experience equal to the age of the busi-
ness.

The descriptive statistics in Table 1 document all
variables for the main regressions and show that the
sample population is 64% female, about 34 years old,
the median has a primary education, and the level of
financial literacy is low (on average not even four out of
seven questions answered correctly) and, on average,
has about 7 years of experience working in a shop.

About 86% are able to borrow 100,000 UGX (ca. 27$),
which is about half of the median monthly, equivalized
household consumption.

On average, the shops are less than 5 years old, with
the median shop existing for only 3 years, at the time
of being surveyed. Most businesses operate in the retail
sector (69%), with 26% in the service sector and only
a small fraction in manufacturing. The median amount
invested in the last 12 months is five times the median
profit yielded in the last 4 weeks, indicating that these
are primarily gross investments, such as shop invento-
ries.

As we are particularly interested in risk tolerance
and profitability, we show the distribution for these
variables in Fig. 1. The left panel shows a conventional
histogramof the self-reportedwillingness to take finan-
cial risk on a scale between 0 and 10 with a peak at and
around 5, i.e., the middle categories, and some smaller
peaks at the extremes of the distribution. This mea-
sure of risk tolerance needs to be transformed into the
three common areas of risk preferences, i.e., averse,
neutral, and seeking. Dohmen et al. (2011) show the
distributions of the self-reported scale and an incen-
tivized experimental riskmeasure for the identical pop-
ulation in Germany. Using the experimental measure,
they find that about 78% are risk-averse, 13% risk-
neutral, and 9% risk-seeking, but they do not show the
scale responses of those who are risk-neutral in the
experiment. They refer to an almost identical distribu-
tion for the US. Applying this to our case, the respec-
tive answering categories reproducing the same distri-
bution would be quite exactly 1 to 6 for risk-averse,
7/8 for risk-neutral, and 9/10 for risk-seeking. How-
ever, as poorer countries have higher levels of risk tol-
erance (Haridon &Vieider, 2019), we prefer to enlarge
the range of risk-seeking to category 8, implying that
categories 8 to 10 indicate risk-seeking behavior, and
6/7 indicate risk neutrality. Then, it follows from this
procedure that about two-thirds of our population are
regarded to be risk-averse, 20% are risk-neutral, and
15% risk-seeking. The right panel of Fig. 1 provides the
kernel density estimate of profits perworker and overall
profits. We winsorize all variables measured in UGX at
the value zero frombelowand at the 99 percentiles from
above to reduce the impact of outliers. The maximum
values for both absolute profits and profits per worker
are then 1,500,000 UGX, while the mean and median
profit per worker is clearly smaller than the mean and
median absolute profit, respectively.
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Table 1 Descriptive statistics

Mean Median Std. Dev. Min. Max.

Profits last month (in 1000 UGX) 162.28 100.00 218.80 0.00 1500.00

No. of workers 1.43 1.00 0.70 1.00 12.00

Profits per worker (in 1000 UGX) 125.19 70.00 176.90 0.00 1500.00

Financial risk tolerance 4.94 5.00 2.55 0.00 10.00

Female 0.64 1.00 0.48 0.00 1.00

Age (in years) 33.69 30.00 11.42 16.00 82.00

Education level (0-5) 1.46 1.00 1.37 0.00 5.00

Financial literacy (std.) 0.01 0.22 1.00 -2.21 2.05

Work experience (in months) 82.51 55.50 90.91 0.00 660.00

Able to borrow 100,000 UGX (share) 0.86 1.00 0.35 0.00 1.00

Financial shock cost (in 1000 UGX) 134.98 5.00 386.21 0.00 3000.00

Age of business (in months) 54.38 36.00 69.27 0.00 612.00

Sector: retail (share) 0.69 1.00 0.46 0.00 1.00

Sector: services (share) 0.26 0.00 0.44 0.00 1.00

Sector: manufacturing (share) 0.04 0.00 0.21 0.00 1.00

Investments last 12 months (in 1000 UGX) 1422.75 500.00 2776.70 0.00 20,000.00

Financial risk tolerance is measured on a scale from zero to ten, and education level is measured from 0 (no education or incomplete
primary) to 5 (university). All variables measured in UGX are winsorized at the value 0 and at 99%. Financial literacy is a standardized
score based on seven knowledge questions

3.3 Empirical approach

We relate small entrepreneurs’ risk-taking and prof-
itability to each other. Following the main literature,

risk-taking can be assumed to be exogenous under three
conditions (Schildberg-Hörisch, 2018): one should
control for age, shocks, and emotions. We include the
first two control variables, while emotions at the time of

Fig. 1 Histogram for the
willingness to take financial
risk from 0 to 10 (left) and
kernel density estimate for
(winsorized) profits per
worker and absolute profits
(right)
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the interviews remain unobserved and, thus, contribute
to noise in the relation. While we cannot exclude that
emotions may create a bias on our relations of inter-
est, or that other unobserved characteristicsmay impact
these relations, we note that our data provide a rich set
of controls. Thus,we interpret the relation—in linewith
the literature—as a tentatively causal impact of risk-
taking on profitability (keeping in mind the limitations
of our identification). In this respect, in the robustness
section, we also show that risk-taking has qualitatively
the same effect on the profitability of surviving busi-
nesses. Regarding a proper identification of the prof-
itability of the small businesses, we use controls for
characteristics of the entrepreneur, the business, and
the industry. In sum, for the multivariate analysis in the
next section, we use standard ordinary least squares
(OLS) regressions. The regressions take the following
form:

Y = α + β0R + β1RSQ +
P∑

j=2

β j X j + ε (1)

where Y is either absolute profits or profits per worker,
R is financial risk tolerance, RSQ is financial risk tol-
erance squared, and X j are the control variables. Stan-
dard errors ε are clustered at the trading center level
(108 clusters).

To address the heavily skewed values of profits and
the other variables measured in UGX, we winsorize

these as previously noted. Winsorizing at 99% already
reduces the skewness tremendously. We use the win-
sorized variables throughout Section 4. In general, we
do not apply log transformation because, on top of
some entrepreneurs reporting negative profits (5 obser-
vations), some reported zero profits (90 observations).
These observations cannot be kept after the log trans-
formation without assumptions. Furthermore, we do
not opt for selection models as the share of zeros is
still overall small (less than 5%). Alternatively, in the
robustness section, we apply the inverse hyperbolic
sine transformation to all variables measured in UGX,
which strongly accounts for skewness.

4 Results

4.1 Main results

We start the presentation of results by showing the
bivariate relation between risk tolerance and profits.
In detail, we regress profit per worker and profits on
financial risk tolerance, using a linear and a non-linear
(quadratic) approach, respectively. The illustration of
results in Fig. 2 confirms the expectation that risk-
taking and profits go hand in hand. However, when we
consider a potentially non-linear relation, this indicates
that there may be something like “too much risk toler-

Fig. 2 Regressing profits
(per worker) on risk
tolerance, linear, and
quadratic fit
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ance,” as risk tolerance above a certain level does not
seem to be helpful in realizing higher profitability. The
increase in profitability is accompanied by an increase
in dispersion (see Fig. A2, in which we show the dis-
tribution of profits per worker separately for four risk
groups of entrepreneurs).

As the next step, we estimate this relation using the
control variables as introduced in Section 3.2. Results
in Table 2, columns 1 to 3 show effects on profits per
worker and columns 4 to 6 on absolute profits. Column
1 shows the non-linear relation between risk tolerance
and profits per worker as already depicted in Fig. 2;
profits increase up to a moderate level of risk tolerance
of about 6.7, i.e., a level being close to risk neutral-
ity. Subsequently, there is indeed a turning point, and
risk tolerance is thereafter related to decreasing prof-
its; this non-linearity can also be seen when capturing
risk tolerance by dummy variables, i.e., not prescribing
a functional form, as we show in the robustness sec-
tion below.While, on average, the jump from risk level
0 to 1 increases profits per worker by around 12,000
UGX (i.e., about 0.05 standard deviation units), the
jump from level 5 to level 6 increases profits by only
about 1500 UGX. The jump from level 6 to 7 then
decreases profits per worker by 600 UGX.

In column 2, we add the full set of control vari-
ables, except investments. which are expected to be
a mediator variable, and those intended for robust-
ness checks. The coefficients of the two risk variables
remain almost unchanged and significant, even though
many of the control variables are typically related to
risk tolerance. The coefficients of the other variables
have the expected signs and are mostly statistically sig-
nificant: entrepreneurs have higher profits if they are
male, younger (but not too young), and better educated.
However, the age effect is partially compensated by
work experience and—more importantly—by the age
of business (which is highly correlatedwith work expe-
rience; see Azoulay et al., 2020). Older businesses tend
to be more profitable, while—in this sample—firms in
the manufacturing and service sectors are less prof-
itable than those in the retail sector. Profits and ability
to borrow are also positively related.

Themain relations explaining profits perworker also
hold in explaining absolute profits as shown in columns
4 and 5. The results in columns 3 and 6 are discussed
next.

4.2 On the transmission channel

While a non-linear impact of risk tolerance on busi-
ness profits seems plausible, here, we examine our
expected main channel by which the willingness to
take risk is transformed into business success. As pre-
viously noted, risk aversion might lead to underinvest-
ment. Because investments are risky, more risk toler-
ance will motivate greater investment and this should
support business development. However, if risk toler-
ance increases further, there could be too low invest-
ment because the need to invest is not seen. Thus,
we add investment to the set of explanatory variables
of profits and hypothesize that investments serve as
mediator between risk tolerance and profitability. The
consideration of this additional variable is expected to
increase explanatory power overall but to diminish the
explanatory power of risk tolerance as risk tolerance is
a main driver of investing. We emphasize that the con-
sideration of investments should not be seen as a con-
ventional control variable because investments are (par-
tially) determined by risk tolerance and, thus, an out-
come such as profits. Instead, their consideration pro-
vides a simple formofmediation analysis (see Baron&
Kenny, 1986). Surprisingly, investments show the same
non-linear relation to risk tolerance as that shown in
Fig. 2 (see also Appendix Fig. A3). Thus, risk-seeking
does not seem to foster too much investment but again
too few.

This result is not straightforward; it is in some con-
trast to the intuitive lack of investment of the risk-averse
entrepreneurs. The literature on the consequences of
overoptimism indicates that this leads to overinvest-
ment. However, in our context, risk-loving, i.e., in a
sense being overly risk tolerant, leads to the opposite:
too little investment. One explanation could be that
risk-loving entrepreneurs overestimate the impact of
their investments and believe they are more success-
ful than they actually are. To test such hypotheses,
we would need to know about entrepreneurs’ ex ante
investment expectations which are not available.

Results for the outcome variable profits per worker,
where investments are added, are provided in column
3 in Table 2 and confirm expectations. The adjusted
R-squared of the regression increases by about 90%,
and the coefficients of risk tolerance become smaller
by more than a third, turning them marginally signif-
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Table 2 Profits per worker and profits—financial risk tolerance (scale from 0 to 10)

Profits per worker Profits
(1) (2) (3) (4) (5) (6)
Bivariate Controls Mediator Bivariate Controls Mediator

Financial risk tolerance 13.99*** 10.91*** 5.15 13.74** 9.85* 1.07

(3.72) (3.48) (3.62) (5.42) (5.31) (5.35)

Financial risk squared −1.04** −1.00** −0.48 −0.76 −0.76 0.03

(0.42) (0.39) (0.40) (0.59) (0.55) (0.57)

Female −51.91*** −44.01*** −79.37*** −67.97***

(8.07) (7.10) (9.96) (8.84)

Age (in years) 2.94* 1.01 3.79* 1.01

(1.63) (1.63) (1.97) (1.85)

Age squared −0.04** −0.02 −0.06*** −0.03

(0.02) (0.02) (0.02) (0.02)

Education level (0−5)=1 13.15** 5.14 14.88* 2.90

(6.29) (6.31) (7.71) (7.81)

Education level (0−5)=2 39.08*** 27.36** 42.91*** 26.58**

(11.22) (10.98) (11.70) (11.02)

Education level (0−5)=3 76.29*** 66.01*** 82.40*** 68.05***

(24.57) (22.94) (26.77) (24.69)

Education level (0−5)=4 61.80*** 39.23** 100.24*** 67.82***

(18.35) (17.77) (22.95) (21.17)

Education level (0−5)=5 148.50** 113.86** 193.88*** 143.66**

(58.44) (53.14) (64.41) (56.05)

Financial literacy (std.) 10.80*** 7.46* 14.08*** 8.93**

(4.10) (3.97) (4.54) (4.39)

Work experience (in months) 0.08 0.05 0.15** 0.12

(0.06) (0.06) (0.07) (0.08)

Able to borrow 100,000 UGX (share) 19.37** 13.36 25.34** 16.34

(8.31) (8.23) (11.20) (10.93)

Financial shock cost (in 1000 UGX) 0.00 0.00 0.01 0.01

(0.01) (0.01) (0.02) (0.02)

Age of business (in months) 0.23** 0.26*** 0.30*** 0.34***

(0.09) (0.10) (0.11) (0.11)

Sector: services −21.38*** −11.35* −26.66*** −10.87

(6.26) (5.89) (8.24) (7.17)

Sector: manufacturing −41.24** −31.59** −51.33*** −37.76**

(16.27) (14.39) (18.72) (15.89)

Investments next 12 months (in 1000 UGX) 0.02*** 0.03***

(0.00) (0.00)

Constant 88.10*** 33.67 66.23** 117.91*** 61.31 108.15***

(7.41) (33.30) (32.88) (12.01) (41.78) (39.85)

Adj. R-squared 0.004 0.086 0.137 0.005 0.113 0.187

Observations 2144 2144 2133 2144 2144 2133

Dependent variables: profits are winsorized at the value zero and at 99%, profits per worker are profits divided by the number of persons
working regularly in the shop. Independent variables: education level is measured from 0 (no education or incomplete primary) to 5
(university), and financial literacy is a standardized score based on seven knowledge questions. All variables measured in UGX are
winsorized at the value 0 and at 99%. Omitted category for sector is retail. Standard errors clustered at trading center level (108 clusters)
*p < 0.10, **p < 0.05, ***p < 0.01
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icant and insignificant, respectively. When explaining
absolute profits in column 6, both risk variables also
become much smaller and turn insignificant.

Further major changes in coefficients refer to the
smaller coefficients of services and manufacturing sec-
tors, indicating that the reference sector, i.e., retail busi-
ness, gets many investments. This may seem some-
what surprising; it mainly refers to the stock of goods,
as a larger and broader supply makes the business
more attractive and reduces cases of non-availability of
goods. Another major change is the decreasing coeffi-
cient of financial literacy. This indicates that the more
financially literate also invest more and, thus, operate
more profitably. It seems reasonable that the capabili-
ties coming with financial literacy are related to more
investments, while causality may go in both directions.
Finally, the coefficient on ability to borrow decreases
by almost a third, and significance gets lost, indicating
that borrowing ability supports investments.

Overall, investments seem to be determined by risk
tolerance in a non-linear way, and including them in
the regression of profits on risk tolerance shrinks the
coefficients on risk. Thus, investments serve as media-
tor for the final impact of risk tolerance on profitability.

4.3 Results looking forward

So far,wehave analyzed the cross-sectionof small busi-
nesses. The non-linear impact of risk tolerance raises
the question whether this has an influence on the sur-
vival of businesses. Is there evidence that those with
lower profits will leave the market with a higher prob-
ability?

We extend information beyond the cross-section
used in Section 4.1 and make use of a follow-up survey
wave. This wave contains, however, many fewer survey
items, as it was mainly conducted via telephone due to
the COVID-19 pandemic. In particular, the measures
of risk tolerance and profits were not been surveyed
again. Still, we know whether the same small busi-
nesses remained in operation.1 This pandemic caused
the most severe economic crisis in Uganda since 1985,

1 Around 82%of the people whowere interviewed in the follow-
up were contacted by phone in fall 2020. The other 18% were
visited in spring 2021. Average profits at baseline do not differ
significantly for business survivors interviewed in 2020 and sur-
vivors interviewed in 2021. The analogue holds true for those
whose businesses did not survive.

as GDP fell by 1.5% while trend growth is in the range
between 4% to 6% p.a. (with population growth above
3% p.a.). As the second wave was conducted after the
pandemic had already hit economic activities, many
businesses were closed permanently; at the same time,
the pandemic and the following economic downturn
limited the ability to open up new businesses.

From the considered sample of 2144 entrepreneurs
at baseline, 1904 participated in the endline sur-
vey. Of these, 169 respondents reported that they
no longer operate their old business.2 For 171 more
entrepreneurs, who did not participate in the endline
survey, we know that they have relocated. In addition
to the 169, we also treat their businesses as closed.3

This gives us a total of 2,075 “observed” businesses
at endline, 340 of which were closed, i.e., about 16%
of the total still observed (McCaig and Pavcnik, 2021,
report in Vietnam 14-18% exit p.a.). Table 3 describes
the three samples (with characteristics at baseline), i.e.,
(i) all 2,075 entrepreneurs and their businesses still
observed at endline, and we distinguish these using the
follow-up between (ii) business still open at follow-up
and (iii) business closed at follow-up. There are many
significant differences at baseline between open and
closed businesses as Table 3 shows, indicating that the
decision to close is determined by systematic factors.

Most important among these are profitability and
investments: still open businesses had 37%higher prof-
its per worker than closed ones and 47% higher invest-
ments. The other, mostly significant, differences also
point in the expected direction but not as strongly:
“surviving” entrepreneurs are more often male, older,
have higher financial literacy, have longer work experi-
ence, and their businesses are older. Overall, qualified
entrepreneurs and solid businesses survive more often,
according to our data. For our purpose, the variable
on risk tolerance is most interesting. This is somewhat
higher for the operating vs closing entrepreneurs but
the mean difference is not significant.

Thus, we plot the relation of interest between
risk tolerance and profitability. Is it different for

2 This sample is divided into two groups, 86 persons no longer
run a business and 83 opened a new business.
3 In total, we could verify the whereabouts of 2,177
entrepreneurs. For the other 46, any kind of information is miss-
ing. For 202 out of the 2,177, there is no further survey informa-
tion as these persons either relocated,were impaired, imprisoned,
or deceased.We exclude all these 202 except thosewho relocated
for obvious reasons.
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Table 3 Descriptive statistics for business survival

Observed endline Still open Closed Difference (3)-(2)
(1) (2) (3) (4)

Profits per worker (in 1000 UGX) 125.42 131.14 95.62 −35.52***

(177.7) (184.2) (135.0)

Financial risk tolerance 4.95 4.98 4.78 −0.21

(2.550) (2.545) (2.576)

Female 0.64 0.63 0.69 0.06**

(0.480) (0.483) (0.461)

Age (in years) 33.68 34.21 30.91 −3.29***

(11.34) (11.43) (10.49)

Education level (0−5) 1.46 1.48 1.40 −0.08

(1.371) (1.373) (1.362)

Financial literacy (std.) 0.01 0.04 −0.11 −0.15**

(0.994) (0.994) (0.984)

Work experience (in months) 82.57 84.47 72.65 −11.82**

(90.87) (89.81) (95.69)

Able to borrow 100,000 UGX (share) 0.86 0.87 0.82 −0.06**

(0.343) (0.334) (0.387)

Financial shock cost (in 1000 UGX) 135.24 143.60 91.70 −51.89***

(389.2) (404.2) (295.4)

Age of business (in months) 54.77 57.64 39.77 −17.87***

(69.48) (71.21) (57.42)

Sector: retail (share) 0.69 0.69 0.68 −0.01

(0.463) (0.462) (0.467)

Sector: services (share) 0.26 0.26 0.29 0.03

(0.441) (0.439) (0.455)

Sector: manufacturing (share) 0.05 0.05 0.03 −0.02*

(0.208) (0.214) (0.171)

Investments last 12 months (in 1000 UGX) 1433.60 1511.36 1028.27 −483.09***

(2795.5) (2932.7) (1880.6)

Observations 2075 1741 334 2075

*p < 0.10, **p < 0.05, ***p < 0.01; p-values are obtained using two-sided t-tests
Profits per worker are winsorized profits divided by the number of persons working regularly in the shop. Observed endline are all
entrepreneurs interviewed at baseline for which we have business information at endline, still open are those who are still in business 15
months later, and closed are those who do not own a shop anymore, who opened another shop or who relocated. Financial risk tolerance
is measured on a scale from zero to ten. Education level is measured from 0 (no education or incomplete primary) to 5 (university).
All variables measured in UGX are winsorized at the value 0 and at 99%. Financial literacy is a standardized score based on seven
knowledge questions. Standard deviations in parentheses

entrepreneurs of surviving vs closed businesses? Fig-
ure3 shows results at baseline for the two groups (and
for both groups together, for comparison). The main
difference is that, as expected from Table 3, operating
businesses show higher profitability than closed ones,
suggesting thatmarket forces drive out the less success-

ful businesses. Moreover, there remains the quadratic
relationship between risk and profits for survivors.

Interestingly, thosewho eventually closed their busi-
nesses have lower profitability at low andmoderate lev-
els of risk tolerance, but not at high levels. The latter
may indicate that highly risk-tolerant entrepreneurs left
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Fig. 3 Regressing profits
per worker on risk tolerance,
survivors vs non-survivors
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their businesses more vulnerable to the heavy crisis of
2020 so that even relatively profitable businesses had
to close.

Results so far indicate that risk tolerance is impor-
tant for business survival and this relation seems to be
non-linear. We test this by running a linear probabil-
ity regression with our standard set of control variables
to explain survival (a Logit model approach provides
qualitatively the same results). As the quadratic non-
linear relation may be not that clearly given in the data,
we additionally use three levels of risk tolerance as
introduced in Section 3.2, where the survey responses
6 and 7 are regarded as medium risk tolerant (or risk-
neutral). Results in Table 4, columns 1 and 2 show that
the quadratic relation between risk tolerance and sur-
vival is indeed difficult to see, but columns 3 and 4
are helpful in this respect as they show that a medium
risk tolerance goes along with the highest probability
to survive, confirming (Caliendo et al., 2010).

4.4 Results looking backward

We complement our analysis by also looking back-
wards at businesses that have existed for several years,
analyzing the role of risk tolerance for them. Due
to the kind of data we use, this analysis is limited
because of “survivorship bias.” Unlike the preceding
Section 4.3, where we observe surviving and failing

businesses, here we only see survivors. This implies a
positive selection of entrepreneurs and their businesses.
That means these businesses perform probably better
than those that were closed and that we can no longer
observe. Thus, what we can see is whether there is
a difference between those that survived “long-term”
vs those surviving rather “short-term.” However, all
the information we have about entrepreneurs and their
businesses are from only one year, 2019, so that we
hesitate to draw conclusions about the development of
businesses over time.

As a proxy for business age, we rely on information
regarding how many months the entrepreneur has been
running their current business. This proxy underesti-
mates true age, for examplewhen current entrepreneurs
take over a business from within the family. Still, we
take this information and see that about half of the sam-
ple already existed three years ago (probably the true
share is larger). Basically, we expect the same three
relations thatwe know from above: (i) older businesses,
i.e., those operating for at least three years, are more
profitable; (ii) these entrepreneurs may be somewhat
more risk tolerant; and (iii) the inferior combination of
high risk tolerance and low profitabilitymay tentatively
disappear over time.

Table 5 replicates Table 3, but divides the sample
by business age. Results are similar to those in Sec-
tion 4.3: older businesses are characterized by higher
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Table 4 Business survival, regressions

Fin. risk tolerance Fin. risk tolerance groups
(1) (2) (3) (4)
No mediator Mediator No mediator Mediator

Financial risk tolerance 0.00 0.00

(0.01) (0.01)

Financial risk squared 0.00 0.00

(0.00) (0.00)

Fin. tolerance, level 6−7 0.06*** 0.06***

(0.02) (0.02)

Fin. tolerance, level 8−10 0.01 0.01

(0.03) (0.03)

Female −0.03** −0.03* −0.03** −0.03**

(0.02) (0.02) (0.02) (0.02)

Age (in years) 0.02*** 0.02*** 0.02*** 0.02***

(0.00) (0.00) (0.00) (0.00)

Age squared −0.00*** −0.00*** −0.00*** −0.00***

(0.00) (0.00) (0.00) (0.00)

Education level (0−5)=1 0.02 0.02 0.02 0.02

(0.02) (0.02) (0.02) (0.02)

Education level (0−5)=2 0.04** 0.04* 0.04** 0.04*

(0.02) (0.02) (0.02) (0.02)

Education level (0−5)=3 0.03 0.03 0.03 0.02

(0.04) (0.04) (0.04) (0.04)

Education level (0−5)=4 0.06** 0.05* 0.06** 0.06*

(0.03) (0.03) (0.03) (0.03)

Education level (0−5)=5 −0.02 −0.02 −0.01 −0.02

(0.05) (0.05) (0.05) (0.05)

Financial literacy (std.) 0.01 0.01 0.01 0.01

(0.01) (0.01) (0.01) (0.01)

Work experience (in months) −0.00*** −0.00*** −0.00*** −0.00***

(0.00) (0.00) (0.00) (0.00)

Able to borrow 100,000 UGX (share) 0.04* 0.04* 0.04* 0.04*

(0.02) (0.02) (0.02) (0.02)

Financial shock cost (in 1000 UGX) 0.00** 0.00** 0.00** 0.00**

(0.00) (0.00) (0.00) (0.00)

Age of business (in months) 0.00*** 0.00*** 0.00*** 0.00***

(0.00) (0.00) (0.00) (0.00)

Sector: services 0.00 0.00 0.00 0.01

(0.02) (0.02) (0.02) (0.02)

Sector: manufacturing 0.04 0.05 0.04 0.05*

(0.03) (0.03) (0.03) (0.03)

Investments last 12 months (in 1000 UGX) 0.00** 0.00**

(0.00) (0.00)

Constant 0.43*** 0.43*** 0.43*** 0.43***

(0.08) (0.08) (0.08) (0.08)
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Table 4 continued
Fin. risk tolerance Fin. risk tolerance groups
(1) (2) (3) (4)
No mediator Mediator No mediator Mediator

Adj. R-squared 0.029 0.030 0.032 0.033

Observations 2075 2075 2075 2075

Linear probability model. Dependent variable: Still open is a dummy variable that equals 1, if the business was still open at the follow-up
interview and zero, if otherwise. Independent variables: profits per worker are winsorized profits divided by the number of persons
working regularly in the shop, education level is measured from 0 (no education or incomplete primary) to 5 (university) and financial
literacy is a standardized score based on seven knowledge questions. All variables measured in UGX are winsorized at the value 0 and
at 99%. Omitted category for sector is retail. Standard errors clustered at trading center level (108 clusters)
*p < 0.10, **p < 0.05, ***p < 0.01

profitability, as the profits per worker are, on aver-
age, 148,000 UGX for older businesses and 103,000
UGX for younger ones; further, they are character-
ized by higher investments. Entrepreneurs of older
businesses are also older and more experienced, but
not better educated. Regarding risk tolerance, there is
not a strong difference: the mean value of risk toler-
ance for entrepreneurs operating older businesses is

slightly higher at 4.98 relative to 4.90 for the other
entrepreneurs.

Finally, we analyze the (ex post) relation between
risk tolerance and profitability in more detail, by split-
ting the age groups into finer intervals. The results pre-
sented in Fig. 4 tend to confirm expectations about the
effect of market forces: First, the lines for older busi-
nesses lie quite consistently above those for younger

Table 5 Descriptive statistics for business age

At least 3 years Younger than 3 years Diff.
(1) (2) (3)

Profits per worker (in 1000 UGX) 147.59 102.62 −44.97***

Profits last month (in 1000 UGX) 194.42 129.89 −64.53***

Financial risk tolerance 4.98 4.90 −0.09

Female 0.60 0.68 0.08***

Age (in years) 37.15 30.20 −6.94***

Education level (0−5) 1.37 1.56 0.20***

Financial literacy (std.) 0.04 −0.03 −0.07

Work experience (in months) 124.70 40.01 −84.70***

Able to borrow 100,000 UGX (share) 0.87 0.85 −0.03*

Financial shock cost (in 1000 UGX) 160.10 109.68 −50.42***

Age of business (in months) 94.92 13.55 −81.37***

Sector: retail (share) 0.71 0.68 −0.03

Sector: services (share) 0.24 0.29 0.05***

Sector: manufacturing (share) 0.06 0.03 −0.02**

Investments last 12 months (in 1000 UGX) 1639.14 1204.75 −434.39***

Observations 1076 1068 2144

*p < 0.10, **p < 0.05, ***p < 0.01; p-values are obtained using two-sided t-tests
Profits per worker are winsorized profits divided by the number of persons working regularly in the shop. At least 3 years are all
businesses that exist for at least three years, younger than 3 years are all businesses that are younger than that. Financial risk tolerance
is measured on a scale from zero to ten. Education level is measured from 0 (no education or incomplete primary) to 5 (university).
All variables measured in UGX are winsorized at the value 0 and at 99%. Financial literacy is a standardized score based on seven
knowledge questions
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Fig. 4 Regressing profits
per worker on risk tolerance
separately for different ages
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businesses, reflecting their higher profitability; an
exception are the two bottom lines, i.e., profit levels
of businesses less than a year old and those one to two
years old, which are almost identical. Second, regard-
ing the curvature of these lines, the lines for the oldest
businesses tend to be somewhat less curved at the risk-
tolerant end. This applies to businesses that are four to
six years old. It is quite obvious for businesses older
than six years as there is no longer any curvature. This
seems to indicate another impact of market forces: in
the longer run, the profitability of surviving small busi-
nesses operated by highly risk-tolerant entrepreneurs
becomes similar to the level of business operated by
moderately risk-tolerant entrepreneurs.

Thus, this analysis indicates two consequences of
market dynamics, plausibly at work in the low-income
rural area: first, market forces drive out businesses with
lower profitability and, second, market forces drive out
businesses that are characterized by very high risk tol-
erance of their entrepreneurs and profitability being
below that of entrepreneurs with moderate risk toler-
ance.

5 Robustness

We provide a set of robustness checks that tentatively
confirm the above findings and that go in eight direc-

tions: (i)measuring risk tolerance differently by includ-
ing it in three or four categories instead of using
the quadratic term and by using a measure for gen-
eral risk tolerance; (ii) analyzing the sensitivity of
the main results to gender; (iii) using other informa-
tion to consider a possible influence from financial
shocks; (iv) taking the skewness of variables more
into account by using hyperbolic sine transformation
instead of winsorizing; (v) testing main results for
surviving entrepreneurs; (vi) considering the financial
education treatment as an additional variable to pre-
dict business survival; (vii) also considering informa-
tion about borrowing to see whether an exit is possibly
related to overborrowing; and (viii) testing how risk
tolerance and profits are related to planned instead of
past investments.

(i) Applying a quadratic functional relation between
risk tolerance and profits is to some extent arbitrary, so
that we also group the survey responses on risk toler-
ance into categories, thus avoiding any functional rela-
tion. In linewith the other experimentalwork (as argued
in Section 2) and as proposed by referees, we apply
three categories. These cover entrepreneurs with little
risk tolerance (survey responses 0 to 5), entrepreneurs
with medium (6 and 7), and high risk tolerance (8 to
10). Results in Table 6 show what we have seen in
earlier figures and regressions: profits are highest for
the group of entrepreneurs with medium risk tolerance,
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Table 6 Profits per worker and profits—financial risk tolerance in three groups

Profits per worker Profits
(1) (2) (3) (4) (5) (6)

Fin. risk tolerance, level 6−7 12.17 5.31 4.81 20.08* 10.95 10.27

(9.18) (8.27) (7.50) (11.07) (10.31) (8.98)

Fin. risk tolerance, level 8−10 4.60 −9.37 −8.07 24.76 3.81 5.57

(10.73) (9.84) (10.04) (15.07) (13.03) (13.58)

Female −52.24*** −41.76*** −79.82*** −65.62***

(8.10) (6.76) (9.95) (8.16)

Age (in years) 3.23** 1.97 4.09** 2.39

(1.61) (1.31) (1.97) (1.58)

Age squared −0.05** −0.03** −0.06*** −0.05***

(0.02) (0.02) (0.02) (0.02)

Education level (0−5)=1 13.39** 5.38 15.00* 4.15

(6.28) (6.31) (7.71) (8.04)

Education level (0−5)=2 39.25*** 27.85** 42.94*** 27.50**

(11.20) (11.65) (11.69) (12.08)

Education level (0−5)=3 76.85*** 68.79*** 82.68*** 71.78***

(24.37) (20.96) (26.59) (22.04)

Education level (0−5)=4 61.97*** 43.23** 100.17*** 74.78***

(18.39) (19.02) (22.90) (22.60)

Education level (0−5)=5 148.22** 123.40** 193.48*** 159.86**

(58.33) (58.42) (64.51) (64.11)

Financial literacy (std.) 11.27*** 5.44 14.56*** 6.65

(4.03) (3.50) (4.48) (4.15)

Work experience (in months) 0.07 0.05 0.14* 0.11

(0.06) (0.06) (0.07) (0.08)

Able to borrow 100,000 UGX (share) 21.38** 15.01* 27.23** 18.60*

(8.31) (8.28) (11.05) (10.90)

Financial shock cost (in 1000 UGX) 0.00 −0.00 0.01 −0.00

(0.01) (0.01) (0.02) (0.01)

Age of business (in months) 0.23** 0.23*** 0.30*** 0.29***

(0.10) (0.08) (0.11) (0.10)

Sector: services −21.30*** −6.68 −26.61*** −6.81

(6.29) (6.48) (8.32) (8.40)

Sector: manufacturing −41.49** −24.62* −51.33*** −28.48*

(16.48) (14.75) (18.90) (16.90)

Investments last 12 months (in 1000 UGX) 0.02*** 0.03***

(0.00) (0.00)

Constant 121.87*** 50.35 54.93* 154.15*** 77.09* 83.30**

(6.08) (33.80) (28.03) (7.14) (41.17) (34.65)

Adj. R-squared −0.000 0.085 0.168 0.001 0.112 0.212

Observations 2144 2144 2144 2144 2144 2144

Dependent variables: profits are winsorized at the value zero and at 99%, and profits per worker are profits divided by the number of
persons working regularly in the shop. Independent variables: education level is measured from 0 (no education or incomplete primary)
to 5 (university) and financial literacy is a standardized score based on seven knowledge questions. All variables measured in UGX
are winsorized at the value 0 and at 99%. Omitted category for sector is retail. Standard errors clustered at trading center level (108
clusters)
*p < 0.10, **p < 0.05, ***p < 0.01
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Table 7 Main results by gender

Profits per worker Profits
(1) (2) (3) (4) (5) (6) (7) (8)
M W M W M W M W

Financial risk tolerance 13.03 10.31** 4.50 8.37* 2.89 13.30** −8.75 10.68*

(7.96) (4.83) (6.99) (4.76) (11.42) (6.68) (10.14) (6.40)

Financial risk squared −1.19 −0.95* −0.44 −0.77 −0.20 −1.06 0.82 −0.81

(0.82) (0.51) (0.74) (0.50) (1.08) (0.68) (0.98) (0.65)

Age (in years) 4.05 1.22 3.04 0.44 6.39 0.55 5.01 −0.51

(3.76) (1.39) (2.77) (1.31) (4.63) (1.88) (3.43) (1.77)

Age squared −0.06 −0.02 −0.05 −0.02 −0.10* −0.02 −0.08** −0.01

(0.04) (0.02) (0.03) (0.01) (0.05) (0.02) (0.04) (0.02)

Education level (0−5)=1 23.03 10.67 9.93 4.71 24.52 11.25 6.64 3.20

(17.22) (8.32) (15.93) (7.49) (21.67) (9.51) (19.98) (9.00)

Education level (0−5)=2 49.83** 35.70*** 38.16 24.56** 47.05* 41.18*** 31.13 26.11**

(23.60) (10.70) (23.32) (11.01) (25.26) (12.64) (25.87) (12.51)

Education level (0−5)=3 107.88*** 56.35** 105.73*** 44.94** 101.67** 68.73** 98.74*** 53.29**

(40.96) (25.09) (36.31) (22.51) (40.97) (29.50) (34.62) (25.69)

Education level (0−5)=4 76.54** 52.08*** 55.04 36.48** 155.58*** 63.84*** 126.24*** 42.73**

(35.02) (15.46) (36.25) (14.98) (46.49) (20.34) (43.58) (20.22)

Education level (0−5)=5 199.30*** 105.45* 176.48** 79.49 255.98*** 141.83* 224.84*** 106.73

(71.08) (57.27) (78.75) (50.63) (74.49) (75.18) (82.71) (67.60)

Financial literacy (std.) 7.29 12.81*** −0.94 8.95** 8.67 17.21*** −2.56 11.99**

(9.36) (3.97) (8.26) (3.72) (11.15) (5.01) (9.87) (5.00)

Work experience (in months) 0.04 0.14** −0.01 0.12* 0.05 0.27*** −0.02 0.24**

(0.11) (0.06) (0.09) (0.07) (0.13) (0.09) (0.11) (0.10)

Able to borrow 100,000 UGX (share) 41.67** 11.13 35.62** 6.06 49.39* 16.89* 41.13 10.03

(19.23) (7.98) (17.86) (8.02) (28.30) (10.00) (27.85) (9.84)

Financial shock cost (in 1000 UGX) −0.00 0.01 −0.01 0.00 −0.02 0.02 −0.03 0.02

(0.02) (0.01) (0.02) (0.01) (0.02) (0.03) (0.02) (0.02)

Age of business (in months) 0.31** 0.15 0.35*** 0.12 0.46** 0.15 0.51*** 0.12

(0.16) (0.11) (0.12) (0.10) (0.18) (0.13) (0.15) (0.13)

Sector: services −46.90*** −7.35 −15.41 −1.11 −59.87*** −6.46 −16.89 1.99

(12.71) (6.69) (12.46) (6.59) (16.27) (8.60) (16.14) (8.31)

Sector: manufacturing −81.09*** −12.43 −52.57** −3.62 −80.98*** −29.09 −42.07 −17.17

(25.64) (21.46) (23.52) (20.54) (29.79) (22.06) (28.36) (21.56)

Investments last 12 months 0.02*** 0.02*** 0.03*** 0.02***

(0.00) (0.00) (0.00) (0.01)

Constant −12.86 22.61 −3.44 36.95 16.66 38.29 29.51 57.69

(71.73) (31.14) (54.90) (28.71) (89.37) (44.30) (67.93) (41.79)

Adj. R-squared 0.064 0.052 0.167 0.117 0.085 0.067 0.216 0.143

Observations 769 1375 769 1375 769 1375 769 1375

Dependent variables: profits are winsorized at the value zero and at 99%, and profits per worker are profits divided by the number of
persons working regularly in the shop. Independent variables: education level is measured from 0 (no education or incomplete primary)
to 5 (university) and financial literacy is a standardized score based on seven knowledge questions. All variables measured in UGX
are winsorized at the value 0 and at 99%. Omitted category for sector is retail. Standard errors clustered at trading center level (108
clusters)
*p < 0.10, **p < 0.05, ***p < 0.01
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Table 8 Additional controls for shocks

Profits per worker Profits
(1) (2) (3) (4) (5) (6)
Shock/con. Shock/con. Shop open Shop open Bad-good month Bad-good month

Financial risk tolerance 10.89*** 7.04* 10.92** 6.55 7.15** 3.86

(3.48) (3.60) (4.84) (4.89) (3.54) (3.61)

Financial risk squared −0.99** −0.64 −0.88 −0.52 −0.65 −0.35

(0.39) (0.40) (0.54) (0.55) (0.40) (0.41)

Female −52.02*** −41.57*** −53.99*** −43.85*** −46.78*** −37.39***

(8.07) (6.75) (9.71) (8.46) (7.57) (6.41)

Age (in years) 2.98* 1.79 2.20 0.98 3.60** 2.43*

(1.64) (1.33) (2.04) (1.68) (1.67) (1.36)

Education level (0−5)=1 13.06** 5.22 14.02* 5.11 12.14* 4.69

(6.27) (6.29) (8.31) (7.98) (6.24) (6.13)

Education level (0−5)=2 39.17*** 27.74** 38.24*** 28.03* 38.00*** 27.30**

(11.25) (11.68) (14.08) (14.60) (11.17) (11.60)

Education level (0−5)=3 76.34*** 68.56*** 59.24** 52.46** 73.30*** 66.28***

(24.48) (21.05) (28.00) (24.04) (23.46) (20.26)

Education level (0−5)=4 61.88*** 43.10** 67.63*** 50.02** 61.49*** 43.56**

(18.38) (19.03) (22.90) (23.34) (18.23) (18.72)

Education level (0−5)=5 148.74** 123.13** 183.59** 161.78** 140.55** 117.28**

(58.70) (58.86) (75.93) (75.75) (56.61) (57.27)

Financial literacy (std.) 10.73** 5.13 10.67** 4.23 7.20* 2.19

(4.10) (3.59) (5.30) (4.68) (4.03) (3.48)

Work experience (in months) 0.08 0.05 −0.01 −0.03 0.03 0.01

(0.06) (0.06) (0.07) (0.07) (0.06) (0.06)

Able to borrow 100,000 UGX (share) 19.44** 13.66 25.15** 19.45* 12.28 7.59

(8.32) (8.27) (10.67) (10.56) (8.02) (8.11)

Financial shock cost (in 1000 UGX) −0.00 −0.01 −0.00 −0.01

(0.01) (0.01) (0.01) (0.01)

Age of business (in months) 0.23** 0.23*** 0.23** 0.25*** 0.26*** 0.25***

(0.09) (0.08) (0.10) (0.09) (0.10) (0.08)

Sector: services −21.65*** −6.84 −31.17*** −15.06* −19.27*** −5.56

(6.27) (6.45) (7.85) (8.19) (6.34) (6.60)

Sector: manufacturing −41.61** −24.37* −54.47*** −35.74** −39.23** −23.28

(16.32) (14.63) (17.83) (16.04) (16.11) (14.89)

Investments last 12 months (in 1000 UGX) 0.02*** 0.02*** 0.02***

(0.00) (0.00) (0.00)

Age squared −0.04** −0.03** −0.03 −0.02 −0.05** −0.04**

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Shock cost rel. to mth. consumption −0.19 −0.63

(2.06) (2.18)

Shop open prev. year (in months) 4.17*** 3.66***

(1.44) (1.33)

Bad−good month from 1−10 14.42*** 12.85***

(1.83) (1.71)
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Table 8 continued
Profits per worker Profits
(1) (2) (3) (4) (5) (6)
Shock/con. Shock/con. Shop open Shop open Bad-good month Bad-good month

Constant 33.41 44.27 10.68 27.94 −37.35 −19.74

(33.32) (27.86) (41.73) (37.13) (35.97) (29.82)

Adj. R-squared 0.086 0.169 0.083 0.170 0.118 0.194

Observations 2144 2144 1560 1560 2144 2144

Dependent variables: Profits per worker are winsorized profits divided by the number of persons working regularly in the shop.
Independent variables: education level is measured from 0 (no education or incomplete primary) to 5 (university), and financial literacy
is a standardized score based on seven knowledge questions. All variables measured in UGX are winsorized at the value 0 and at 99%.
Omitted category for sector is retail. Standard errors clustered at trading center level (108 clusters)
*p < 0.10, **p < 0.05, ***p < 0.01

and they are lower for those with little or high risk tol-
erance. Interestingly, it remains unclear whether it is
“better” (in the sense of generating more profits) to
have too high than too low risk tolerance. While results
in Table 6, columns 1 and 4 seem to support an interpre-
tation of superior high risk tolerance, when we control
for other variables the high-risk group coefficient is
positive only for profits (columns 5 and 6) but negative
for profits per worker (columns 2 and 3); in any case,
all these coefficients are statistically insignificant. This
also holds when we split those with little risk tolerance
in two groups or if we shift the borders of groups by
one category, so that levels 7 and 8 define the middle
group of risk tolerance instead of levels 6 and 7 (see
Appendix Tables A3 and A4).

Moreover, one may argue that tolerance toward
financial risk is a bit narrow—even in the context of
running a small business—and that a general risk mea-
sure provides a broader measure of risk tolerance (see
Dohmen et al., 2011). Thus, we replace the financial
risk measure in the main specifications of Table 2 with
the general risk measure, which does not make a quali-
tative difference in the regression results (seeAppendix
Table A5).

(ii) Our sample consists to a large extent (64%) of
women; they often differ in their characteristics from
men, such that a comparison of main results across
gender may be interesting. In our setting, gender differ-
ences donot seem tobe that pronounced. Still, thefinan-
cial risk tolerance of women is, on average, slightly
lower (5.1 for men vs 4.8 for women); their average
educational attainment and financial literacy are also
lower, and women are less likely to be able to bor-
row 100,000 UGX (90% vs 84%). This indicates that

women are in a weaker position when running their
small business. Thus, we analyze whether the structure
of themain results (as shown inTable 2) still holdswhen
we repeat the regression but split the sample by gen-
der. The results in Table 7 show that coefficients keep
their signs, but are less often significant, in part due
to fewer observations per regression. However, there
are also some differences across gender that are quite
large and consistent throughout the pairwise columns:
comparing, for example, columns 3 and 4, the coeffi-
cient on financial literacy is about ten times as large for
women than for men, or the ability to borrow matters
six times more for men than for women (see Liu &
Cowling, 2024, forhowinteractioneffectsbetweengen-
derandconfidencecanshapeaccesstofinance). This cau-
tiously indicates that in our sample women may have
different bottlenecks in their entrepreneurial develop-
ment than men. This also applies to some extent to
our main coefficients of interest, i.e., those on finan-
cial risk tolerance and its squared term, that tend to
be even more important in explaining entrepreneurial
profit (per worker) for women relative to men.

(iii) As risk tolerance depends on the experience of
recent shocks, we consider such shocks by the esti-
mated financial costs of the shock, as shown in Table 2.
Now, we replace this variable with three alternatives.
These are, first, the costs of the financial shock relative
to monthly consumption expenses; second, the number
of months the business was open in the last 12 months
(for businesses older than 12 months); and, third, the
self-assessment whether the last 4 weeks before the
survey brought low or high profits relative to the aver-
age of the last year, measured on a scale from 0 to 10.
Results are shown in Table 8. We do not find that shock
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Table 9 Inverse hyperbolic transformation instead of winsorizing

Profits per worker Profits
(1) (2) (3) (4) (5) (6)

Financial risk tolerance 38,627.16*** 41,407.60*** 37,364.58*** 79,534.50*** 80,313.39*** 75,677.44***

(12,659.41) (14,198.34) (14,116.18) (21,626.59) (28,828.33) (29,089.32)

Financial risk squared −4141.34*** −4585.43*** −4154.39*** −6477.18*** −7291.78*** −6733.37***

(1133.50) (1258.41) (1245.10) (1830.42) (2458.93) (2458.99)

Female 54,600.13** 54,753.76** −165,589.04*** −173,887.62***

(24,299.06) (24,326.73) (31,412.38) (32,691.43)

Age (in years) −4684.15 −5089.23 666.51 −93.72

(5171.72) (5093.32) (6641.47) (6862.47)

Age squared 67.84 72.97 −59.74 −52.71

(63.94) (62.27) (85.54) (87.45)

Education level (0−5)=1 28,060.72 25,604.13 64,252.42** 62,766.00*

(23,546.20) (23,924.00) (31,974.00) (33,802.20)

Education level (0−5)=2 81,896.54** 78,184.93** 132,043.09*** 131,166.51***

(39,276.19) (38,814.76) (38,693.16) (38,606.72)

Education level (0−5)=3 421.14 −5105.99 46,194.93 36,868.63

(40,445.15) (39,722.14) (69,560.14) (71,209.74)

Education level (0−5)=4 722.48 −6678.36 86,330.75* 72,720.17

(32,245.29) (31,819.41) (50,959.41) (52,548.63)

Education level (0−5)=5 207,723.11 181,370.44 237,931.29* 208,520.65*

(195,003.98) (182,005.89) (126,736.17) (120,491.10)

Financial literacy (std.) 25,379.20** 22,713.01* 79,409.91*** 77,675.22***

(12,444.19) (12,070.74) (18,986.67) (19,505.35)

Work experience (in months) −161.02 −173.05 331.99 325.01

(221.15) (223.34) (286.66) (302.19)

Able to borrow 100,000 UGX (share) 51,438.86 43,120.52 190,392.88*** 182,362.12***

(38,920.95) (38,682.39) (51,304.11) (53,843.77)

Financial shock cost (in 1000 UGX) −61.50* −67.41** −82.07 −97.76

(34.17) (33.89) (80.82) (84.09)

Age of business (in months) 164.80 215.72 548.66 678.81*

(269.09) (267.74) (368.92) (386.69)

Sector: services 6763.15 7214.18 −7361.28 −6817.04

(33,195.84) (33,652.05) (40,819.26) (43,306.08)

Sector: manufacturing −61,490.62* −56,128.99 −107,760.26** −100,690.73**

(35,556.28) (37,239.14) (44,797.62) (50,048.65)

Investments last 12 months, ihs 8608.82*** 17,635.58***

(2892.28) (4872.60)

Observations 2144 2144 2144 2144 2144 2144

Marginal effects reported. Dependent variables: profits are transformed using the inverse hyperbolic sine transformation, profits per
worker are ihs-transformed profits divided by the number of persons working regularly in the shop. Independent variables: education
level is measured from 0 (no education or incomplete primary) to 5 (university), and financial literacy is a standardized score based on
seven knowledge questions. All variables measured in UGX are transformed using the inverse hyperbolic sine transformation. Omitted
category for sector is retail. Standard errors clustered at trading center level (108 clusters)
*p < 0.10, **p < 0.05, ***p < 0.01
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Table 10 Main results only for business survivors

Profits per worker Profits
(1) (2) (3) (4) (5) (6)

Financial risk tolerance 14.82*** 11.78*** 8.33** 15.56** 11.83** 7.30

(4.44) (4.11) (4.18) (6.05) (5.77) (5.63)

Financial risk squared −1.21** −1.19** −0.85* −1.02 −1.06* −0.61

(0.49) (0.46) (0.47) (0.64) (0.61) (0.60)

Female −56.10*** −45.05*** −87.41*** −72.86***

(8.51) (7.35) (10.74) (9.13)

Age (in years) 2.56 1.61 3.49 2.24

(2.00) (1.59) (2.32) (1.78)

Age squared −0.04 −0.03 −0.06** −0.05**

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

Education level (0−5)=1 14.22** 5.26 15.75* 3.95

(7.11) (7.48) (8.54) (9.31)

Education level (0−5)=2 37.81*** 25.71* 42.96*** 27.04*

(12.77) (13.36) (13.92) (14.18)

Education level (0−5)=3 83.38*** 76.48*** 92.08** 83.00***

(31.13) (28.11) (35.31) (31.14)

Education level (0−5)=4 59.20*** 40.12* 96.12*** 71.03***

(20.84) (21.61) (24.12) (23.80)

Education level (0−5)=5 133.72* 105.16 179.14** 141.57*

(69.57) (69.19) (76.01) (74.67)

Financial literacy (std.) 11.19** 4.62 12.74** 4.10

(5.15) (4.62) (5.81) (5.46)

Work experience (in months) 0.06 0.00 0.09 0.02

(0.07) (0.07) (0.09) (0.09)

Able to borrow 100,000 UGX (share) 21.47** 14.18 30.42** 20.83

(10.11) (9.77) (13.12) (12.82)

Financial shock cost (in 1000 UGX) 0.00 −0.00 0.00 −0.01

(0.01) (0.01) (0.02) (0.01)

Age of business (in months) 0.26** 0.27*** 0.37*** 0.39***

(0.11) (0.09) (0.13) (0.12)

Sector: services −23.15*** −7.71 −31.86*** −11.56

(7.46) (7.84) (8.87) (9.31)

Sector: manufacturing −42.33** −23.37 −51.12** −26.18

(18.53) (16.62) (20.74) (18.52)

Investments last 12 months (in 1000 UGX) 0.02*** 0.03***

(0.00) (0.00)

Constant 95.06*** 49.11 55.09 123.64*** 74.16 82.04**

(9.61) (41.52) (34.39) (14.05) (48.18) (40.11)

Adj. R-squared 0.003 0.080 0.169 0.004 0.112 0.219

Observations 1741 1741 1741 1741 1741 1741

Dependent variables: profits are winsorized at the value zero and at 99%, and profits per worker are profits divided by the number of
persons working regularly in the shop. Independent variables: education level is measured from 0 (no education or incomplete primary)
to 5 (university), and financial literacy is a standardized score based on seven knowledge questions. All variables measured in UGX
are winsorized at the value 0 and at 99%. Omitted category for sector is retail. Standard errors clustered at trading center level (108
clusters)
*p < 0.10, **p < 0.05, ***p < 0.01
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Table 11 Business survival, controlling for financial education training

Fin. risk tolerance Fin. risk tolerance groups
(1) (2) (3) (4) (5) (6)
No ITT TOT No ITT TOT

Financial risk tolerance 0.00 0.01 0.01

(0.01) (0.01) (0.01)

Financial risk squared 0.00 −0.00 −0.00

(0.00) (0.00) (0.00)

Fin. risk tolerance, level 6−7 0.06*** 0.06*** 0.06**

(0.02) (0.02) (0.02)

Fin. risk tolerance, level 8−10 0.01 0.02 0.02

(0.03) (0.03) (0.03)

Female −0.03* −0.02 −0.01 −0.03** −0.02 −0.01

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Age (in years) 0.02*** 0.01*** 0.02*** 0.02*** 0.01*** 0.02***

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Age squared −0.00*** −0.00*** −0.00*** −0.00*** −0.00*** −0.00***

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Education level (0−5)=1 0.02 0.02 0.04 0.02 0.02 0.04

(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Education level (0−5)=2 0.04* 0.04* 0.06** 0.04* 0.04* 0.06**

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

Education level (0−5)=3 0.03 0.03 0.05 0.02 0.03 0.05

(0.04) (0.04) (0.05) (0.04) (0.04) (0.05)

Education level (0−5)=4 0.05* 0.07** 0.08** 0.06* 0.07** 0.08**

(0.03) (0.03) (0.04) (0.03) (0.03) (0.04)

Education level (0−5)=5 −0.02 −0.02 0.03 −0.02 −0.01 0.03

(0.05) (0.06) (0.06) (0.05) (0.06) (0.06)

Financial literacy (std.) 0.01 0.01 0.01 0.01 0.01 0.01

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

Work experience (in months) −0.00*** −0.00*** −0.00*** −0.00*** −0.00*** −0.00***

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Able to borrow 100,000 UGX (share) 0.04* 0.03 0.01 0.04* 0.03 0.01

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

Financial shock cost (in 1000 UGX) 0.00** 0.00*** 0.00** 0.00** 0.00** 0.00**

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Age of business (in months) 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00***

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Sector: services 0.00 0.00 −0.01 0.01 0.00 −0.00

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

Sector: manufacturing 0.05 0.06* 0.03 0.05* 0.06* 0.03

(0.03) (0.04) (0.04) (0.03) (0.03) (0.04)

Investments last 12 months (in 1000 UGX) 0.00** 0.00*** 0.00** 0.00** 0.00*** 0.00**

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
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Table 11 continued
Fin. risk tolerance Fin. risk tolerance groups
(1) (2) (3) (4) (5) (6)
No ITT TOT No ITT TOT

Invited to training 0.03* 0.03*

(0.02) (0.02)

Took training 0.06*** 0.06***

(0.02) (0.02)

Constant 0.43*** 0.40*** 0.40*** 0.43*** 0.41*** 0.41***

(0.08) (0.09) (0.11) (0.08) (0.09) (0.11)

Adj. R-squared 0.030 0.033 0.030 0.033 0.037 0.033

Observations 2075 1743 1472 2075 1743 1472

Linear probability model. Dependent variable: Still open is a dummy variable that equals 1, if the business was still open at the follow-up
interview and zero, if otherwise. Independent variables: profits per worker are winsorized profits divided by the number of persons
working regularly in the shop, education level is measured from 0 (no education or incomplete primary) to 5 (university), and financial
literacy is a standardized score based on seven knowledge questions. All variables measured in UGX are winsorized at the value 0 and
at 99%. Omitted category for sector is retail. Standard errors clustered at trading center level (108 clusters)
*p < 0.10, **p < 0.05, ***p < 0.01

amount relative to monthly consumption expenses is
significantly related to profitability. For the other two
shock alternatives, effects are as expected: “months the
shop was open” is positively related to profits, as is the
assessment that “last month was a good month.” The
U-shaped relationship between risk tolerance and prof-
itability, as well as the mediating effect of investments,
remains qualitatively unchanged.

(iv) We address the fact of a few extreme values
and skewness in some nominal variables, e.g., prof-
its, by winsorizing them at the 99% level. This is a
standard procedure with data where values may be
distorted because of incorrect recordings, misleading
memories of participants, misunderstandings, or just
extreme cases (outliers). However, it does not reduce
skewness tremendously. An alternative procedure that
takes better account of this latter issue and can trans-
form zero values is the hyperbolic sine transformation.
Applying the transformation to all variables measured
in UGX, we again replicate Table 2. In Table 9, we
report marginal effects calculated as proposed by Nor-
ton (2022). The table shows that the main results are
robust to the transformations. However, the mediating
effect of investments seems a bit muted.

(v) We test if our main results hold if only those
businesses that were still open at the follow-up are con-
sidered. This considers the fact that the data including
the risk measure stem from the baseline survey while
the survivorship information is more recent, further

increasing the credibility of an exogenous measure of
risk tolerance. Table 10 shows that results also hold for
this group as all coefficients are very similar to those
in Table 2.

(vi) Here, we show the results on business survival
while controlling for the financial education treatment.
In the first three columns of Table 11, risk tolerance is
measured continuously, in the following three columns
it is measured in three groups. For both measures, we
show the survival determinants if we do not control
for the treatment at all (columns 1 and 4), if we con-
trol for being invited to the treatment (intention to treat
effect, ITT, in columns 2 and 4), and if we control for
actually participating in the treatment (treated effect,
TOT, in columns 3 and 6). The number of observations
goes down in the later columns because not all individ-
uals were invited in some treated trading centers and,
additionally, some individuals did not respond to the
invitation. We find that moderate risk tolerance (levels
6 to 7) seems to support business survival. Moreover,
the financial education treatment does not impact any
of the relations of interest, but interestingly has a sig-
nificantly positive impact on survival.

(vii) We add information about the share of borrow-
ers in each group (survivors vs. non-survivors) along-
side the average amount of loans to former Table 3 and
show the result in Table 12. This result may be unex-
pected from the viewpoint of overborrowing concerns.
Closed shops are characterized by the same share of
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Table 12 Descriptive statistics for business survival, including borrowing

Observed endline Still open Closed Difference
(1) (2) (3) (4)

Profits per worker (in 1000 UGX) 125.42 131.14 95.62 −35.52***

Financial risk tolerance 4.95 4.98 4.78 −0.21

Female 0.64 0.63 0.69 0.06**

Age (in years) 33.68 34.21 30.91 −3.29***

Education level (0−5) 1.46 1.48 1.40 −0.08

Financial literacy (std.) 0.01 0.04 −0.11 −0.15**

Work experience (in months) 82.57 84.47 72.65 −11.82**

Able to borrow 100,000 UGX (share) 0.86 0.87 0.82 −0.06**

Financial shock cost (in 1000 UGX) 135.24 143.60 91.70 −51.89***

Age of business (in months) 54.77 57.64 39.77 −17.87***

Sector: retail (share) 0.69 0.69 0.68 −0.01

Sector: services (share) 0.26 0.26 0.29 0.03

Sector: manufacturing (share) 0.05 0.05 0.03 −0.02*

Investments last 12 months (in 1000 UGX) 1433.60 1511.36 1028.27 −483.09***

Share of borrowers 0.14 0.14 0.13 −0.00

Amount of Loan (in 1000 UGX) 57.87 62.36 34.46 −27.90*

Observations 2075 1741 334 2075

*p < 0.10, **p < 0.05, ***p < 0.01; p-values are obtained using two-sided t-tests
Profits per worker are winsorized profits divided by the number of persons working regularly in the shop. Observed endline are all
entrepreneurs interviewed at baseline for which we have business information at endline, still open are those who are still in business 15
months later, and closed are those who do not own a shop anymore, who opened another shop or who relocated. Financial risk tolerance
is measured on a scale from zero to ten. Education level is measured from 0 (no education or incomplete primary) to 5 (university).
All variables measured in UGX are winsorized at the value 0 and at 99%. Financial literacy is a standardized score based on seven
knowledge questions

borrowers but by much smaller loan amounts, indicat-
ing rather a shortage of loans than overborrowing.

(viii) We investigate how stable the relationship
between risk tolerance and investments is by also look-
ing at planned investments. In the survey, entrepreneurs
were asked how much they plan to invest in their busi-
ness in the next 12 months. The correlation between
past and future investments is very high and signifi-
cant. Reassuringly, Fig. A4 in the Appendix shows that
planned investments have the inverted U-shape relation
to risk tolerance, just like the past investments used
above.

6 Conclusion

This research addresses the role of risk tolerance for the
success of small business entrepreneurs. It is known
that the willingness to take risks is crucial for most
entrepreneurs. Thus, entrepreneurs tend to be more

risk tolerant than the average population, but does this
imply that being more risk tolerant is always supe-
rior? Alternatively, is it conceivable that risk toler-
ance is beneficial but that there can be too much of
a good thing? In theory, there should be no reason why
risk-seeking behavior leads to more success than risk-
neutral decision-making. Rather, high risk tolerance
may be similar to the cases of confidence or optimism,
both being characteristics that are useful in moderate
form but can become detrimental if there is too much
confidence and optimism.

Ourmain contribution to the literature is thatwe ana-
lyze this issue by focusing on an often neglected core
measure of entrepreneurial success, i.e., profitability.
Analyzing this issue, we make use of survey data for
about 2100 small entrepreneurs inWesternUganda that
provides a large set of variables to isolate the impact
from risk tolerance. We find that both low and high risk
tolerance come with lower profitability than moder-
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ate risk tolerance, which yields graphically an inverted
U-shape relationship between risk tolerance and prof-
itability. This relation is confirmed when we control
for a set of individual and business characteristics. An
important transmission channel from risk tolerance to
profitability appears to go via investments. Thus, we
contribute by analyzing the impact of risk tolerance
on profitability, allowing for non-linearity, controlling
for relevant variables, and identifying a transmission
channel via investments.

We further add insights about market dynamics to
the literature, as we also observe these entrepreneurs
during a second surveywavemore than 18months later
and find that those closing their business are mostly
less profitable (and invest less) than the survivors. Typ-
ically, surviving entrepreneurs tend to have a moderate
degree of risk tolerance. Moreover, the businesses hav-
ing already been in operation for a long time, i.e., 4
years or longer, do not show the strong decrease in
profitability for high risk tolerant entrepreneurs. This
indicates that market forces may work against the rel-
atively low profitability being realized by risk-seeking
entrepreneurs.

We acknowledge that our findings stem from a
survey in a specific environment. Economic relations
derived from entrepreneurs in rural Western Uganda
may not hold in other places of the world. The sur-
vey area is relatively poor compared to high-income
economies but not that particular for the majority
of people living in low-income economies. The low
incomes go along with a large share of so-called neces-
sity entrepreneurs, who do not aim for realizing a great
business idea but rather look for a possibility to earn
some money. That share is usually much lower in
high-income economies. Moreover, small businesses
in low-income countries are typically informal firms,
which also applies to our sample. Thus, there is hardly
any bookkeeping, and very often, financial flows can-
not be clearly separated between the business and the
private domain. This fact also makes analyses impre-
cise. Finally, like in all case studies, there are context-
specific factors that may impact results in directions
that are difficult to control for.

Acknowledging these limitations, we still argue that
our results may be generalizable to some extent. This
optimism is based on the clear determinants of prof-
itability that we find in the data, such as better edu-
cation, financial literacy or access to finance of the

entrepreneur, and higher age of the firm. These deter-
minants are consistent with economic theory and many
empirical studies, so that we regard them as a kind
of stylized facts. Given this credible structure in the
data, there is no strong reason why only the non-linear
relation from risk tolerance to profitability should be
specific to our sample.

The findings of this study are relevant for active
and future entrepreneurs. While earlier trainings often
encouraged risk-taking in order to run a successful
small business, our results suggest to also limit thewill-
ingness to take risks and that this limitation is not just a
theoretical concept but applies to real-world data. Find-
ings also, cautiously, suggest to emphasize the neces-
sity of sufficient investments for a successful and sus-
tainable enterprise.

Overall, high risk tolerance leads to lower entrepren-
eurial profitability in the cross-section, as does low risk
tolerance. Consequently, reflecting market forces, rel-
atively profitable businesses survive more often than
others. In the long run,market forcesmay evendrive out
businesses characterized by high risk tolerance but only
medium profitability, so that the observed inverted U-
shape relation between risk tolerance and profitability
describes the cross-section but not necessarily a longer-
term equilibrium of business development.

Acknowledgements We thank Filder Aryemo, Daniel Grae-
ber, Jana Hamdan, Tim Kaiser, Alexander Kritikos, Kilian
Mazurek, Helke Seitz, YuanweiXu, and two anonymous referees
for very helpful comments, some of them also for excellent field-
work, and Adam Lederer for editing the final version. This paper
is coauthored by Melanie Koch in her personal capacity. The
opinions expressed do not necessarily reflect the official view-
point of the Oesterreichische Nationalbank or the Eurosystem.
Declarations of interest: none.

Funding Information Open Access funding enabled and orga-
nized by Projekt DEAL. This study was partially funded by
the German Research Foundation through the Research Train-
ing Group (RTG) 1723 “Globalization and Development.”

Data Availability Statement All data generated or analysed
during this study are included in this published article [and its
supplementary information files].

Declarations

Conflict of interest The authors declare no competing interests.

Open Access This article is licensed under a Creative Com-
mons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in anymedium
or format, as long as you give appropriate credit to the original

123

1668



The non-linear impact of risk tolerance...

author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or
other third partymaterial in this article are included in the article’s
Creative Commons licence, unless indicated otherwise in a credit
line to thematerial. If material is not included in the article’s Cre-
ative Commons licence and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need
to obtain permission directly from the copyright holder. To view
a copy of this licence, visit http://creativecommons.org/licenses/
by/4.0/.

References

Audretsch, D. B., Belitski, M., Chowdhury, F., & Desai, S.
(2022). Necessity or opportunity?Government size, tax pol-
icy, corruption, and implications for entrepreneurship. Small
Business Economics, 58(4), 2025–2042. https://doi.org/10.
1007/s11187-021-00497-2

Azoulay, P., Jones, B. F., Kim, J. D., & Miranda, J. (2020).
Age and high-growth entrepreneurship. American Eco-
nomic Review: Insights, 2(1), 65–82. https://doi.org/10.
1257/aeri.20180582

Baron, R. M., & Kenny, D. A. (1986). The moderator-mediator
variable distinction in social psychological research: Con-
ceptual, strategic, and statistical considerations. Journal of
Personality and Social Psychology, 51(6), 1173. https://doi.
org/10.1037//0022-3514.51.6.1173

Begley,T.M.,&Boyd,D.P. (1987). Psychological characteristics
associated with performance in entrepreneurial firms and
smaller businesses. Journal of Business Venturing, 2(1), 79–
93. https://doi.org/10.1016/0883-9026(87)90020-6

Bennett, J. (2010). Informal firms in developing countries:
entrepreneurial stepping stone or consolation prize? Small
Business Economics, 34, 53–63. https://doi.org/10.1007/
s11187-009-9194-6

Bernstein, S., Colonnelli, E., Malacrino, D., & McQuade, T.
(2022). Who creates new firms when local opportunities
arise? Journal of Financial Economics, 143(1), 107–130.
https://doi.org/10.1016/j.jfineco.2021.05.045

Caggese, A. (2012). Entrepreneurial risk, investment, and inno-
vation. Journal of Financial Economics, 106(2), 287–307.
https://doi.org/10.1016/j.jfineco.2012.05.009

Calderon, G., Iacovone, L., & Juarez, L. (2017). Oppor-
tunity versus necessity: understanding the heterogene-
ity of female micro-entrepreneurs. World Bank Eco-
nomic Review,30(Supplement–1), S86–S96. https://doi.org/
10.1093/wber/lhw010

Caliendo, M., Fossen, F. M., & Kritikos, A. S. (2009).
Risk attitudes of nascent entrepreneurs-new evidence
from an experimentally validated survey. Small Busi-
ness Economics, 32(2), 153–167. https://doi.org/10.1007/
s11187-007-9078-6

Caliendo,M., Fossen, F.M., &Kritikos, A. S. (2010). The impact
of risk attitudes on entrepreneurial survival. Journal of Eco-
nomic Behavior & Organization, 76(1), 45–63. https://doi.
org/10.1016/j.jebo.2010.02.012

Caliendo,M., Fossen, F.M.,&Kritikos, A. S. (2014). Personality
characteristics and the decisions to become and stay self-

employed. Small Business Economics, 42, 787–814. https://
doi.org/10.1007/s11187-013-9514-8

Chanda, A., & Unel, B. (2021). Do attitudes toward risk taking
affect entrepreneurship? Evidence from second-generation
Americans. Journal of Economic Growth, 26(4), 385–413.
https://doi.org/10.1007/s10887-021-09197-8

De Blasio, G., De Paola, M., Poy, S., & Scoppa, V. (2021). Mas-
sive earthquakes, risk aversion, and entrepreneurship. Small
Business Economics, 57, 295–322. https://doi.org/10.1007/
s11187-020-00327-x

De Mel, S., McKenzie, D. J., &Woodruff, C. (2009). Measuring
microenterprise profits: Must we ask how the sausage is
made? Journal of Development Economics, 88(1), 19–31.
https://doi.org/10.1016/j.jdeveco.2008.01.007

De Meza, D., Dawson, C., Henley, A., & Arabsheibani, G. R.
(2019). Curb your enthusiasm: Optimistic entrepreneurs
earn less. European Economic Review, 111, 53–69. https://
doi.org/10.1016/j.euroecorev.2018.08.007

Dohmen, T., Falk, A., Golsteyn, B. H. H., Huffman, D., &
Sunde, U. (2017). Risk attitudes across the life course. The
Economic Journal, 127(605), F95–F116. https://doi.org/10.
1111/ecoj.12322

Dohmen, T., Falk, A., Huffman, D., Sunde, U., Schupp, J., &
Wagner, G. G. (2011). Individual risk attitudes: Measure-
ment, determinants, and behavioral consequences. Jour-
nal of the European Economic Association, 9(3), 522–550.
https://doi.org/10.1111/j.1542-4774.2011.01015.x

Hamilton, B. H., Papageorge, N. W., & Pande, N. (2019). The
right stuff? Personality and entrepreneurship. Quantita-
tive Economics, 10(2), 643–691. https://doi.org/10.3982/
QE748

Haridon, O., & Vieider, F. M. (2019). All over the map: A world-
wide comparison of risk preferences. Quantitative Eco-
nomics, 10(1), 185–215. https://doi.org/10.3982/QE898

Hvide, H. K., & Panos, G. A. (2014). Risk tolerance and
entrepreneurship. Journal of Financial Economics, 111(1),
200–223. https://doi.org/10.1016/j.jfineco.2013.06.001

Kerr, S. P., Kerr, W. R., & Dalton, M. (2019). Risk atti-
tudes and personality traits of entrepreneurs and venture
team members. Proceedings of the National Academy of
Sciences, 116(36), 17712–17716. https://doi.org/10.1073/
pnas.1908375116

Knight, F. H. (1921). Risk, Uncertainty, and Profit. Boston:
Houghton Mifflin.

Koellinger, P., Minniti, M., & Schade, C. (2007). ‘I think I can, I
think I can’: Overconfidence and entrepreneurial behavior.
Journal of Economic Psychology, 28(4), 502–527. https://
doi.org/10.1016/j.joep.2006.11.002

Kraft, P. S., Günther, C., Kammerlander, N. H., & Lampe,
J. (2022). Overconfidence and entrepreneurship: A
meta-analysis of different types of overconfidence in
the entrepreneurial process. Journal of Business Ven-
turing, 37(4), 106207. https://doi.org/10.1016/j.jbusvent.
2022.106207

Kreiser, P. M., Marino, L. D., Kuratko, D. F., & Weaver, K.
M. (2013). Disaggregating entrepreneurial orientation: the
non-linear impact of innovativeness, proactiveness and risk-
takingonSMEperformance.SmallBusinessEconomics, 40,
273–291. https://doi.org/10.1007/s11187-012-9460-x

Kritikos, A.S. (2022). Personality and entrepreneurship. In K. F.
Zimmermann (ed.), Handbook of labor, human resources

123

1669

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s11187-021-00497-2
https://doi.org/10.1007/s11187-021-00497-2
https://doi.org/10.1257/aeri.20180582
https://doi.org/10.1257/aeri.20180582
https://doi.org/10.1037//0022-3514.51.6.1173
https://doi.org/10.1037//0022-3514.51.6.1173
https://doi.org/10.1016/0883-9026(87)90020-6
https://doi.org/10.1007/s11187-009-9194-6
https://doi.org/10.1007/s11187-009-9194-6
https://doi.org/10.1016/j.jfineco.2021.05.045
https://doi.org/10.1016/j.jfineco.2012.05.009
https://doi.org/10.1093/wber/lhw010
https://doi.org/10.1093/wber/lhw010
https://doi.org/10.1007/s11187-007-9078-6
https://doi.org/10.1007/s11187-007-9078-6
https://doi.org/10.1016/j.jebo.2010.02.012
https://doi.org/10.1016/j.jebo.2010.02.012
https://doi.org/10.1007/s11187-013-9514-8
https://doi.org/10.1007/s11187-013-9514-8
https://doi.org/10.1007/s10887-021-09197-8
https://doi.org/10.1007/s11187-020-00327-x
https://doi.org/10.1007/s11187-020-00327-x
https://doi.org/10.1016/j.jdeveco.2008.01.007
https://doi.org/10.1016/j.euroecorev.2018.08.007
https://doi.org/10.1016/j.euroecorev.2018.08.007
https://doi.org/10.1111/ecoj.12322
https://doi.org/10.1111/ecoj.12322
https://doi.org/10.1111/j.1542-4774.2011.01015.x
https://doi.org/10.3982/QE748
https://doi.org/10.3982/QE748
https://doi.org/10.3982/QE898
https://doi.org/10.1016/j.jfineco.2013.06.001
https://doi.org/10.1073/pnas.1908375116
https://doi.org/10.1073/pnas.1908375116
https://doi.org/10.1016/j.joep.2006.11.002
https://doi.org/10.1016/j.joep.2006.11.002
https://doi.org/10.1016/j.jbusvent.2022.106207
https://doi.org/10.1016/j.jbusvent.2022.106207
https://doi.org/10.1007/s11187-012-9460-x


M. Koch and L. Menkhoff

and population economics, Springer Cham. https://doi.org/
10.1007/978-3-319-57365-6_305-1.

Laing, E., van Stel, A., & Storey, D. J. (2022). Formal and infor-
mal entrepreneurship: a cross-country policy perspective.
Small Business Economics, 59(3), 807–826. https://doi.org/
10.1007/s11187-021-00548-8

Liu, W., & Cowling, M. (2024). Conforming to gender stereo-
types and entrepreneurs’ financing outcomes. British Jour-
nal of Management, 35(2), 1059–1075. https://doi.org/10.
1111/1467-8551.12753

Malmendier, U., & Nagel, S. (2011). Depression babies: Do
macroeconomic experiences affect risk taking? The Quar-
terly Journal of Economics, 126(1), 373–416. https://doi.
org/10.1093/qje/qjq004

Malmendier, U., & Tate, G. (2005). CEO overconfidence and
corporate investment. The Journal of Finance, 60(6), 2661–
2700. https://doi.org/10.1111/j.1540-6261.2005.00813.x

Malmendier, U.,&Tate, G. (2015). Behavioral CEOs: The role of
managerial overconfidence. Journal of Economic Perspec-
tives, 29(4), 37–60. https://doi.org/10.1257/jep.29.4.37

Manso, G. (2016). Experimentation and the returns to
entrepreneurship. The Review of Financial Studies, 29(9),
2319–2340. https://doi.org/10.1093/rfs/hhw019

McCaig, B., & Pavcnik, N. (2021). Entry and exit of informal
firms and development. IMF Economic Review, 69, 540–
575. https://doi.org/10.1057/s41308-021-00142-8

McKenzie, D., & Woodruff, C. (2017). Business practices
in small firms in developing countries. Management
Science, 63(9), 2967–2981. https://doi.org/10.1287/mnsc.
2016.2492

Meier, A. N. (2022). Emotions and risk attitudes. American Eco-
nomic Journal: Applied Economics, 14(3), 527–58. https://
doi.org/10.1257/app.20200164

Menkhoff, L.,&Sakha, S. (2017). Estimating risky behaviorwith
multiple-item risk measures. Journal of Economic Psychol-
ogy, 59, 59–86. https://doi.org/10.1016/j.joep.2017.02.005

Moskowitz, T. J., & Vissing-Jørgensen, A. (2002). The returns to
entrepreneurial investment: A private equity premium puz-
zle? American Economic Review, 92(4), 745–778. https://
doi.org/10.1257/00028280260344452

Nieß, C., & Biemann, T. (2014). The role of risk propensity in
predicting self-employment. Journal of Applied Psychol-
ogy, 99(5), 1000–1009. https://doi.org/10.1037/a0035992

Norton, E. C. (2022). The inverse hyperbolic sine trans-
formation and retransformed marginal effects. The
Stata Journal, 22(3), 702–712. https://doi.org/10.1177/
1536867X221124553

Panousi, V., & Papanikolaou, D. (2012). Investment, idiosyn-
cratic risk, and ownership. The Journal of Finance,
67(3), 1113–1148. https://doi.org/10.1111/j.1540-6261.
2012.01743.x

Pikulina, E., Renneboog, L., & Tobler, P. N. (2017). Overcon-
fidence and investment: An experimental approach. Jour-
nal of Corporate Finance, 43, 175–192. https://doi.org/10.
1016/j.jcorpfin.2017.01.002

Puri, M., & Robinson, D. T. (2007). Optimism and economic
choice. Journal of Financial Economics, 86(1), 71–99.
https://doi.org/10.1016/j.jfineco.2006.09.003

Schildberg-Hörisch,H. (2018).Are risk preferences stable? Jour-
nal of Economic Perspectives, 32(2), 135–54. https://doi.
org/10.1257/jep.32.2.135

Sharma, S., & Tarp, F. (2018). Does managerial personality mat-
ter? Evidence from firms in Vietnam. Journal of Economic
Behavior&Organization, 150, 432–445. https://doi.org/10.
1016/j.jebo.2018.02.003

Stuetzer,M.,Obschonka,M., Brixy,U., Sternberg, R.,&Cantner,
U. (2014). Regional characteristics, opportunity perception
and entrepreneurial activities. Small Business Economics,
42, 221–244. https://doi.org/10.1007/s11187-013-9488-6

Vereshchagina, G., & Hopenhayn, H. A. (2009). Risk taking by
entrepreneurs. American Economic Review, 99(5), 1808–
1830. https://doi.org/10.1257/aer.99.5.1808

Verver, M., & Koning, J. (2024). An anthropological per-
spective on contextualizing entrepreneurship. Small Busi-
ness Economics, 62(2), 649–665. https://doi.org/10.1007/
s11187-023-00774-2

Willebrands, D., Lammers, J., & Hartog, J. (2012). A successful
businessman is not a gambler. Risk attitude and business
performance among small enterprises in Nigeria. Journal
of Economic Psychology, 33(2), 342–354. https://doi.org/
10.1016/j.joep.2011.03.006

Publisher’s Note Springer Nature remains neutral with regard
to jurisdictional claims in published maps and institutional affil-
iations.

123

1670

https://doi.org/10.1007/978-3-319-57365-6_305-1.
https://doi.org/10.1007/978-3-319-57365-6_305-1.
https://doi.org/10.1007/s11187-021-00548-8
https://doi.org/10.1007/s11187-021-00548-8
https://doi.org/10.1111/1467-8551.12753
https://doi.org/10.1111/1467-8551.12753
https://doi.org/10.1093/qje/qjq004
https://doi.org/10.1093/qje/qjq004
https://doi.org/10.1111/j.1540-6261.2005.00813.x
https://doi.org/10.1257/jep.29.4.37
https://doi.org/10.1093/rfs/hhw019
https://doi.org/10.1057/s41308-021-00142-8
https://doi.org/10.1287/mnsc.2016.2492
https://doi.org/10.1287/mnsc.2016.2492
https://doi.org/10.1257/app.20200164
https://doi.org/10.1257/app.20200164
https://doi.org/10.1016/j.joep.2017.02.005
https://doi.org/10.1257/00028280260344452
https://doi.org/10.1257/00028280260344452
https://doi.org/10.1037/a0035992
https://doi.org/10.1177/1536867X221124553
https://doi.org/10.1177/1536867X221124553
https://doi.org/10.1111/j.1540-6261.2012.01743.x
https://doi.org/10.1111/j.1540-6261.2012.01743.x
https://doi.org/10.1016/j.jcorpfin.2017.01.002
https://doi.org/10.1016/j.jcorpfin.2017.01.002
https://doi.org/10.1016/j.jfineco.2006.09.003
https://doi.org/10.1257/jep.32.2.135
https://doi.org/10.1257/jep.32.2.135
https://doi.org/10.1016/j.jebo.2018.02.003
https://doi.org/10.1016/j.jebo.2018.02.003
https://doi.org/10.1007/s11187-013-9488-6
https://doi.org/10.1257/aer.99.5.1808
https://doi.org/10.1007/s11187-023-00774-2
https://doi.org/10.1007/s11187-023-00774-2
https://doi.org/10.1016/j.joep.2011.03.006
https://doi.org/10.1016/j.joep.2011.03.006

	The non-linear impact of risk tolerance on entrepreneurial profit and business survival
	Abstract
	Plain English Summary
	1 Introduction
	2 Theoretical background
	3 Setting, data, and methods
	3.1 Setting of our study
	3.2 Data
	3.3 Empirical approach

	4 Results
	4.1 Main results
	4.2 On the transmission channel
	4.3 Results looking forward
	4.4 Results looking backward

	5 Robustness
	6 Conclusion
	Acknowledgements
	References


