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One-Time Transfers of Cash or Capital
Have Long-Lasting Effects on
Microenterprises in Sri Lanka
Suresh de Mel,1 David McKenzie,2* Christopher Woodruff3
Standard economic theory suggests that one-time business grants can have at most temporary effects,
and accordingly, policies to increase incomes of the self-employed in developing countries typically
rely on sustained engagement. In contrast, we found long-lasting impacts from one-time grants given
in a randomized experiment to subsistence firms. Five years after we gave $100 or $200 to 115 of 197
male and 100 of 190 female Sri Lankan microenterprise owners, we found 10-percentage-point-higher
enterprise survival rates, and $8-to-$12-per-month-higher profits for male-owned businesses that
received the grants. Female-owned businesses showed no long-term (or short-term) impacts. Our
follow-up investigation interviewed 94% of the original sample and collected survivorship data
from the remaining 6%, demonstrating that tracking long-term outcomes is both feasible and
worthwhile. The results suggest that one-off grants may have lasting impacts on some types of
subsistence firms, challenging the view that sustained engagement is always required.
elf-employment is one of the major sources
of income for the urban poor across the
world, with between 47 and 69% of poor
(per capita income less than $2 per day) households in urban areas in Indonesia, Pakistan, Peru,
and Nicaragua running a business (1), most often
without paid employees. Typical policies to improve the incomes of these households and their
businesses are based on sustained provision of
services. Three such programs are (i) microfinance,
which is often based on the expectation of a succession of loans, and in many cases regular follow-up
meetings with clients in groups (2–4); (ii) conditional cash transfer programs, which typically give
households regular transfers over a period of years
(5, 6); and (iii) business training programs, which
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are based on the idea that capital alone is not
enough—as in the ancient proverb “give a man a
fish and he eats for a day, teach a man to fish and
he can feed himself for life”—with some evidence
suggesting that training works best when accompanied by one-on-one follow-up visits (7).
But can just giving a fish feed a man for life?
That is, does the much simpler policy of giving a
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one-time grant to small business owners have any
long-term effect? Traditional economic models
of firm investment such as the Ramsey model
predict that there is an efficient size for a business, conditional on the owner’s ability level. Any
shock to capital in this model will have only
temporary effects, and the firm will quickly return to the steady state. In such a model, an extra
infusion of capital in the business can speed up
convergence to this steady-state efficient size but
cannot have any long-term effect (8).
In contrast, a one-off infusion of capital can
have a permanent impact on business investment if there are poverty traps or under-investment
caused by production nonconvexities (in which
the only profitable investments are lumpy ones,
such as buying a large machine, and where it may
be not be possible to operate a business if capital
falls below some threshold level) (9); if there are
self-control problems and time-inconsistent preferences (for example, in which today an individual prefers that tomorrow he or she reinvests
profits in the business, but when tomorrow comes
prefers to spend the money) (8, 10); or if there
are intra-household inefficiencies (for example,
owners may underinvest when they expect proceeds to be taken by a spouse or other family
members) (8, 11). Knowing whether the traditional models or these alternatives best describe

Table 1. Impact of the grants on business survival rates and reporting profits. Data are ordinary
least squares results of the impact of the grant on (i) whether the business was closed in 2010, as
measured in the June 2010 and December 2010 survey rounds and by observation and proxy
reports for firms not interviewed, and (ii) whether it reports profits in either survey round.
Robustness to excluding proxy reporting is shown in table S2. Sample size is 197 for male-owned
firms and 190 for female-owned firms. Huber-White SE are shown in parentheses. *, **, and ***
denote impact is significantly different from zero at the 10, 5, and 1% levels, respectively.
Males
Treatment amount (in 10,000s of LKR)
Control group mean
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Closed
–0.109***
(0.0401)
0.29

Reports profits
0.0876**
(0.0378)
0.77
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Females
Closed
0.0252
(0.0558)
0.26

Reports profits
–0.0176
(0.0546)
0.77
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straint on these businesses, stating that “giving
the poor access to credit allows them to immediately put into practice the skills they already
know” (13). Yet in many societies, women face
social constraints and additional demands on their
time from household responsibilities. These may
limit the types of business they operate, and thus
the ability of capital alone to generate expansion
of their subsistence-level enterprises.
In April 2005, we began a randomized experiment among 408 microenterprises with no
paid employees in urban Sri Lanka, in which
grants of 10,000 or 20,000 Sri Lankan Rupees
(LKR) (approximately US$100 to $200 at the
time) were given to just over half of these firms.
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Fig. 1. Mean monthly real profits by survey round for treatment and control firms by gender. Data are
from the 13 rounds of the Sri Lanka Microenterprise Survey. Intervention window shows the time period
during which the one-time grants were given. The data for males are also shown in fig. S3, with pointwise
95% confidence intervals.
Table 2. Test of equality of treatment and control means in sample of
firms that survive to report profits in 2010. Columns show means of baseline or time-invariant variables by treatment status for the 161 male-owned
firms and 151 female-owned firms surviving to report profits in either or

Half of those grants were given as cash, the other
half as in-kind purchases of equipment or materials for their business. In the short term (within
2.5 years of receiving the grants), we have found
that these grants led to relatively large increases
in business profits for male owners but no change
in business profits for female business owners
(11, 14). Here, we report on the results of reinterviewing the same firms in June and December 2010, between 4.5 and 5.5 years after the
one-time grants were given, enabling measurement of the long-run impacts on business survival and profitability.
This Report’s main contribution is in providing evidence that one-off grants can have
longer-term effects on microenterprises. One
critique of randomized experiments in development economics is that they tend to focus only
on short-term impacts (15, 16). There are a few
recent studies that track long-term outcomes in
health and education (17–21); a further contribution of this Report is being the first to track
outcomes over a longer period for firms. Tracking firms over longer periods is important in
order to be able to distinguish between the standard Ramsey model, in which any impacts of
additional capital are temporary, and other models of firm behavior in which effects may persist.
It also is important for measuring impacts on firm
survival that may take several years to materialize. Yet, there are questions about the incentives
of researchers to continue monitoring impacts
over longer periods, as well as the feasibility of
doing so because of sample attrition. This Report
illustrates that it is both feasible and beneficial to
track impact trajectories for a firm intervention
over longer periods of time.
Our baseline sample was obtained via a doorto-door screening survey of households in selected administrative units of urban areas in the
Kalutara, Galle, and Matara districts of Sri Lanka.
The target population was microenterprise owners
aged 20 to 65 who worked at least 30 hours per

both the June 2010 and December 2010 survey rounds. P values are from
t tests of equality of means. An F test of joint orthogonality of these characteristics to treatment status has a P value of 0.410 for males and 0.211
for females.
Males

Business characteristics
Age of business (years)
Real profits in month of March 2005 (LKR)
Real revenue in month of March 2005 (LKR)
Total invested capital stock excluding land and buildings March 2005 (LKR)
Firm is in trade sector
Hours in the business worked by the owner in March 2005
Owner characteristics
Age of owner
Years of education of owner
Number of digits recalled in digit-span recall test
Household asset index
Implied coefficient of relative risk aversion from lottery game
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the world is crucial for designing policies to
help poor entrepreneurs as well as for charitable
giving decisions. However, to date there is no
long-term evidence on the effect of one-time
injections of capital into these small businesses.
Does it matter whether the “fish” is given to a
man or a woman? Microfinance has traditionally
focused on women, with the belief that their businesses are smaller and more credit-constrained
and thus in more need of access to capital (12).
For example, 96% of the clients of the Grameen
Bank, which is probably the most famous microfinance organization, are female. Grameen’s
founder, Nobel laureate Muhammad Yunus, has
famously argued that capital, not skills, is the con-

Females

Control

Treatment

P value

Control

Treatment

P value

10.37
4748
16098
32231
0.51
59.27

12.54
4919
14554
30290
0.50
55.70

0.240
0.778
0.583
0.649
0.922
0.282

9.25
2883
8818
21038
0.43
51.84

11.22
2669
7455
21278
0.44
44.73

0.232
0.578
0.453
0.951
0.958
0.065

44.06
7.97
5.91
0.18
0.27

42.05
8.89
5.97
0.07
0.49

0.280
0.059
0.778
0.656
0.421

39.65
10.03
5.73
0.77
–0.29

42.77
9.04
5.71
0.33
–0.09

0.073
0.050
0.915
0.053
0.363
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week in their business, had no paid employees,
and had less than 100,000 LKR (~US$1000) in
capital, excluding land and buildings. These
criteria were intended to restrict our focus to the
types of subsistence microenterprises that are
most prevalent among the poor in developing
countries (22). The baseline interviews were carried
out in April 2005.
The resulting sample consists of 408 microenterprises, of which 197 are male-owned, 190
female-owned, and the remaining 21 jointly run
by husband and wife. We dropped the last group
given its small size and the important differences
in effects by gender, but show in table S1 pooled
results that include these jointly owned firms.
The sample then contains a diverse group of the
types of subsistence businesses typical in urban
areas in most developing countries: small grocery
stores, bicycle repairmen, food preparation (such
as string hoppers and lunch packets), sewing
clothing, and small-scale manufacture.
At baseline, in April 2005 the average maleowned firm had monthly profits of 4,700 LKR
and a median capital stock, excluding land and
buildings of 25,000 LKR, and the average femaleowned firm had monthly profits of 2,800 LKR
and a median capital stock, excluding land and
buildings of 10,000 LKR. At an exchange rate of
US$1 = 100 LKR, monthly profits were thus in
the range of $1 to $2 per day for many firms. The
median owner was in his or her early 40s, had been
running the firm for 5 to 7 years, with male owners
having a median of 9 years and female owners a
median of 11 years schooling. Differences between

male and female owners in the types of businesses
they run and background of the owners are discussed in supporting online material (SOM) text 3.
In June 2010, we re-surveyed 348 of the
387 baseline firms (90%). In a second long-term
follow-up round in December 2010, we surveyed
356 firms (92%). Only 24 of the 387 (6.2%) maleor female-owned firms could not be contacted in
either survey because of being deceased (two people), migrating abroad (six people), migrating internally outside of the study areas (seven people),
refusals (three people), or being unable to be found
(six people). This high follow-up survey rate shows
the possibility of doing long-term follow-ups with
low attrition. Through physical observation and
discussions with neighbors, we were able to verify
whether the business had closed or not by the end
of 2010, even for those firm owners not interviewed.
We began by testing whether the one-time
grants affected the likelihood of a firm surviving
until the last round of our survey, and the related
question of whether the grants affected the proportion of the original firms who reported profits
in either of the 2010 round of surveys (which requires both the firms not to have closed and the
owners not to have refused to answer this question). Profits were collected for existing firms,
and owners of firms that had closed were asked
for details of their profits before closure and any
current wage income. More detail on the measurement of these quantities and the estimation
methodology are in the SOM text 4.
In addition to knowing whether the grants
affected survival, we wished to know whether

Table 3. Short- and Long-run impacts of grants on business profits. Data are
from the 13 survey rounds of the Sri Lanka Microenterprise Survey, from April
2005 through December 2010, and are for 197 male-owned and 190 femaleowned firms. The unbalanced panel is used so that firms do not appear in
survey waves in which they do not report profits. Truncated profits truncates
(caps) profits at the 99th percentile, reducing the influence of outliers. Log

they affected the long-run profitability of the firm.
Mean monthly real profits by survey round, treatment and control group status, and gender are
plotted in Fig. 1. Two patterns emerge. First, after
the intervention the male treatment group always
had higher mean profits than those of the male
control group, with the gap between the two not
noticeably growing or shrinking systematically
over time. Second, there was no such systematic
pattern for females, with treatment and control
groups typically having similar profits. The methodology used to test whether these differences
are significant is presented in SOM text 4.
We examined whether one-off grants have
long-term effects by testing three hypotheses:
Hypothesis 1 was, “One-time grants have
no long-term effect on firm survival.” If a onetime grant merely speeds convergence to a
firm’s optimal steady-state size as predicted by
neoclassical theory, any effect should be temporary, and we should see no effect on firm survival. Results testing this hypothesis are shown
in Table 1. We rejected the hypothesis for males:
A one-time grant of approximately $100 lowered
the likelihood of closure over the 5.75-year time
period by 10.9 percentage points and, as a result,
increased the likelihood the firm survived to report profits in the 2010 surveys by 8.8 percentage
points. Given that 29% of the control firms close
down over this time period, these are sizeable
impacts, but as discussed in the SOM, they are
plausible given the size of the grants and the estimated monthly return on the grants. In contrast,
we cannot reject this hypothesis for females.

real profits uses log of profits instead of levels as the dependent variable.
Total labor income is the sum of truncated profits and wage earnings. All
regressions include firm fixed effects and survey wave dummies. Huber-White
SEs are shown in parentheses, clustered at the firm level. *, **, and *** denote
impact is significantly different from zero at the 10, 5, and 1% levels,
respectively.

Males

Females

Monthly
Truncated real
Log
Total labor
Monthly
Truncated
Log
Total
real profits (LKR) profits (LKR) real profits income (LKR) real profits (LKR) real profits (LKR) real profits labor income (LKR)
Amount ×
first year
since grant
Amount ×
second year
since grant
Amount ×
third year
since grant
Amount ×
five to six years
since grant
Mean for
control group
P value
for testing
constant effect
over time
Observations

964

648.2**
(285.6)

685.3**
(272.5)

0.142***
(0.0486)

799.7***
(278.9)

94.79
(265.1)

107.0
(249.1)

0.0500
(0.0639)

66.18
(254.0)

625.3
(406.4)

576.4
(384.3)

0.0927
(0.0563)

768.3*
(391.6)

206.5
(450.3)

54.30
(371.8)

0.0288
(0.0785)

27.90
(376.3)

749.6*
(411.5)

703.8*
(392.8)

0.114*
(0.0634)

867.9**
(405.7)

3.994
(432.3)

–51.73
(391.3)

–0.0659
(0.105)

–36.33
(398.9)

1218*
(622.3)

789.3
(499.6)

0.136**
(0.0637)

875.8*
(506.5)

–284.9
(450.8)

–258.9
(396.1)

–0.0914
(0.101)

–148.7
(447.6)

3855

3724

7.77

3587

6864
0.816

2212

6806
0.965

2212

8.55
0.629

2201
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2140
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raises two questions: Why do we see these effects, and why don’t female-owned microenterprises also benefit?
Economic theory suggests at least three categories of reasons why a one-time grant may
have lasting effects. The first is that the extra
funding provided by the grants may have played
an insurance role, providing liquidity-constrained
firms with the ability to keep the business open
when faced with a temporary shock to the business that might otherwise force them to close
down. As shown in SOM text 5, the main reason
for business closure in our firms was business
failure. However, the data also show that impacts
are not much greater for poorer owners or firms
with initially lower profitability within our sample. Because shocks are an important reason for
business failure, smoothing against shocks may
still help explain the lasting impacts if the frequency of shocks that cause businesses to fail are
independent of business size within our sample.
A second potential explanation offered by
theory is that the grants allowed liquidityconstrained firm-owners to make lumpy investment with high returns and that, in the absence
of the grant, firm owners would not be able to
save enough to make these investments themselves, getting stuck in a poverty trap (9). However, the majority of the grants were invested in
inventories, materials, and other working capital
rather than in lumpy equipment. The owners increased profits by selling larger quantities and a
wider variety of products rather than dramatically
changing their production technologies. Coupled
with a lack of evidence for production poverty
traps in other urban environments (23, 24), this
suggests production non-convexities are also
not the main reason for the long-lasting effects.
The real returns to capital for these male firmowners are around 11% per month (11). Faced
with these returns, why does not the control group
reinvest small amounts at a time, compounding and growing their profits to catch up to the
treatment group? Recent behavioral theories of
decision-making (8, 10, 25) are a third category
of explanation and, in our view, offer the greatest
potential for explaining why one-time grants have
long-term effects. These theories also may help
explain the differences in outcomes for males
and females. For example, if firm owners lack
self-control or have time-inconsistent preferences,
they will keep putting off investment opportunities that are profitable in the long term. Because
this leads to less capital invested in the firm, this
may also make them more vulnerable to shocks.
However, this raises the question of why this
same behavior does not lead to an immediate decapitalization of the grants once they are received.
Some friction in removing capital from the firm
must be present. This could either be physical
friction (it takes several days to liquidate stock,
and this is enough to overcome immediate temptation) or mental accounting friction (once capital
enters the business, it is treated differently from
capital in the household).

www.sciencemag.org
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Two factors seem to explain the lack of effect
for female-owned microenterprises. First, much
of the treatment does not get invested in the business but gets diverted to household uses. Second,
a combination of household inefficiencies (11)
and women working in industries with low efficient scale (26) means that the money these
women do invest in their business has low returns.
Capital alone thus does not appear to be enough to
grow subsistence-level female-owned firms. Ongoing work is exploring the extent to which complementary interventions such as business training
can help, or whether the other duties such as
household production and child care constrain the
extent to which women wish to grow their firms.
Overall, these results show that it is both feasible and of interest to track the outcomes of a
microenterprise intervention over a substantial
period of time, and that a one-off grant can have
a lasting influence. Sometimes, giving a fish may
be enough. As with any experiment, there are
limits to the extent to how much one can generalize to other settings, but there is at least evidence from Ghana and Mexico that male-owned
microenterprises have substantial short-term gains
from one-time grants (8, 27). Replicating these
long-run results across a number of other settings therefore offers the potential to provide a
basis for rethinking theories of microenterprise
growth and the policy actions that can be used to
aid subsistence entrepreneurs.

Downloaded from www.sciencemag.org on February 23, 2012

The point estimate is actually positive (suggesting
slightly more firms who received the grant closed)
but small and statistically insignificant. These results are shown to be robust to concerns about
survey attrition in SOM text 5.
Hypothesis 2 was, “One-time grants don’t affect which firms survive.” If the grants only prop
up failing firms, we should see the characteristics
of survivors in the treatment group differ substantially from those in the control group. As
shown in Table 2, this is not the case for either
male or female firms. Despite the lower failure
rate, surviving male-owned treatment firms have
similar initial profitability, revenues, and capital
stock, and operate in similar sectors, to the surviving male-owned control firms. The only difference appears in owner education, which is
higher in the surviving treated firms. However,
an F test of joint orthogonality of these characteristics to treatment status fails to show any
relationship between treatment and characteristics of surviving firms. Among females, there
were more marginally apparent differences in
owner characteristics, but again we cannot reject
overall balance. As further shown in SOM text 5,
the entire distributions of baseline profits are similar for surviving treatment and control, so that
the grants are not differentially affecting smaller
or larger firms within our sample.
Hypothesis 3 was, “One-off grants have at
most temporary effects on business profitability.”
Traditional economic models predict that any
impact on profits should be short-lived, merely
speeding up the transition to an equilibrium
steady-state. The results of estimating the treatment effect on profits are reported in Table 3.
Consistent with Fig. 1, we found the one-time
grants had lasting impacts on firm profitability
for males but no impact in either the short or the
long run for females. For males, a 10,000 LKR
grant increased monthly profits by 600 to 1200
LKR, a 6 to 12% monthly real return. This persists throughout the time period and does not
narrow dramatically (as would be the case with
a temporary effect) or increase dramatically (as
would be the case if returns compounded). This
effect is robust, and strengthened, when we look
at labor income and include the labor income
for those businesses which have closed, and are
shown in SOM text 5 to be robust to any selective attrition.
Conditional cash transfers in health and education typically tie payments to irreversible actions, such as children attending school or getting
vaccinated. It is thus no surprise to find lasting
impacts of such programs. In contrast, half of
our grants were unconditional cash, and even the
conditional grants typically took the form of inventories or raw materials that could easily have
been taken out of the business if desired. Traditional economic theory would predict that such
one-time grants would have at most temporary
effects. However, we found enduring effects for
male-owned microenterprises, with respect to both
business survival and business profitability. This
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Evolutionarily Assembled
cis-Regulatory Module at a
Human Ciliopathy Locus
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Neighboring genes are often coordinately expressed within cis-regulatory modules, but evidence that
nonparalogous genes share functions in mammals is lacking. Here, we report that mutation of either
TMEM138 or TMEM216 causes a phenotypically indistinguishable human ciliopathy, Joubert syndrome.
Despite a lack of sequence homology, the genes are aligned in a head-to-tail configuration and joined by
chromosomal rearrangement at the amphibian-to-reptile evolutionary transition. Expression of the two
genes is mediated by a conserved regulatory element in the noncoding intergenic region. Coordinated
expression is important for their interdependent cellular role in vesicular transport to primary cilia.
Hence, during vertebrate evolution of genes involved in ciliogenesis, nonparalogous genes were arranged
to a functional gene cluster with shared regulatory elements.
is-regulatory modules (CRMs) provide
binding sites for transcription factors that
regulate the expression of neighboring
genes (1). Relatively little is known about the
evolution of these regulatory elements, such as
how CRMs arise or how the regulated genes
cofunction, other than the rare instance such as
Hox gene clusters evolved by gene duplication
and the addition of regulatory elements to regulate body patterning (2).
Joubert syndrome (JBTS) is the most common neurodevelopmental disorder among the
ciliopathy spectrum, which is thought to encompass disorders of structure or function of
cellular primary (nonmotile) cilia (3). Affected
JBTS patients show hypotonia, ataxia, abnormal eye movement, and a distinct mid-hindbrain
malformation presenting the “molar tooth” sign
on brain magnetic resonance images (MTI) (fig.
S1A) (4). Mounting evidence suggests that primary cilia as cellular antennae sense a wide
variety of signals, including Shh signaling, and
play a crucial role in vertebrate development (5).
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Recently, we reported deleterious mutations
of the transmembrane protein (TMEM) 216 gene,
linking to the JBTS2 locus on chromosome 11,
in about half of the 10 JBTS2-linked families
(Fig. 1A) (6–8). However, the remaining half
of the JBTS2 families (verified by the pathognomonic MTI) were phenotypically indistinguishable (displaying optic coloboma, retinal dysplasia,
nephronophthisis, and occasional occipital encephalocele) but were negative for mutations in
TMEM216 (fig. S1, A and B, and table S1).
Furthermore, fibroblasts from these latter patients contained intact TMEM216 mRNA and
protein expression (fig. S2, A and B), thereby
suggesting another JBTS causative gene at the
JBTS2 locus.
We thus performed resequencing of all known
and predicted exonic and promoter genetic elements within the minimal 17-Mb candidate interval defined by TMEM216 mutation-negative
families (9). From these data, we identified four
missense mutations and one splicing homozygous
deleterious mutation in evolutionarily conserved
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residues of the nearby TMEM138 gene of unknown
function, thus accounting for all JBTS2-linked
families (Fig. 1A, fig. S2C, and table S1). All mutations segregated according to a single recessive
disease mode and were not present in 400 ethnically matched chromosomes. Among missense
mutations in transmembrane domains, TMEM138
p.H96R led to unstable protein when transfected
into heterologous cells (fig. S2D), suggesting loss
of function as the disease mechanism.
Although both TMEM genes encode transmembrane proteins (Fig. 1A), neither the genes
nor the proteins demonstrated sequence homology or shared any functional domains. Phylogenetic analysis showed that they represented
two distinct protein families, which have evolved
separately from invertebrates (figs. S4 and S5),
excluding a gene-duplication event. In all higher
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