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Many micro-enterprises in Kenya have low productivity. We focus on one particular business decision which
may indicate low productivity: keeping enough change on hand to break larger bills. This is a surprisingly
large problem. Our estimates suggest that the average firm loses approximately 5–8% of total profits because
they do not have enough change. We conducted two experiments to shed light on why this happens: surveying
firms weekly about lost sales, thereby increasing the salience of change, and explicitly informing firms about lost
sales. We find that both interventions significantly altered change management and reduced lost sales. This
largely rules out many potential explanations such as the risk of theft or the costs of holding change being too
high. One explanation consistent with firms' response to the survey and information on their lost sales is that
firms were not perfectly attentive to change management prior to the interventions.

© 2014 Elsevier B.V. All rights reserved.
1. Introduction

As Sargent and Velde (2002) describe in “The Big Problem of Small
Change,” having a steady supply of small change and the correct compo-
sition of currency denominations is essential for a well-operating
economy. Despite the gains in monetary policy described in their book
from having small change in rich countries, customers often are unable
to complete transactions in developing countries because neither
the vendor nor the customer has the correct small change. The
“great Buenos Aires coin shortage” made international news in 2009
(Surowiecki, 2009), where a black market arose in which coins sold
for a 5–10% premium (Keohane, 2008).

We collected data on this phenomenon among 508 small firms in
Western Kenya. These firms are very small: the average firm generates
profits of approximately US $20 per week, and 60% of firms have no
employees other than the owner. At baseline, the majority of firms
reported having lost a sale because they lacked change to break a larger
bill in the past 7 days; in addition, the average firm owner spent over
2 hours looking for change while customers waited in that same
7 days. This is wasted time for the customer and also means that firms
ibstein for excellent research as-
ministrative support. We thank
red Finan, Seema Jayachandran,
nd seminar audiences at CEGA,
y of Houston — Rice Empirical
e University and IZA for helpful
rom the University of California,

man), jmagruder@berkeley.edu

ights reserved.
lose out on sales while they are away looking for change. Using data
on weekly profits and hours of work, we approximate that firms lose
5–8% of profits total from these two components.1 These lost transac-
tions are all the more striking in that many take place while the firms
have cash on hand, but in denominations which are too large.

Why is this occurring? There are number of potential explanations in
which this behavior is optimal for the firm (taking as given the amount
of small denominations readily available in the marketplace).2 First,
there are costs to holding and acquiring small change: for example,
holding change – or cash more generally – may mean less inventory.
Getting change can be a time consuming anddifficult process: anecdotal
evidence suggests that it is not always possible to get small change even
at local banks. Even when change is available at a bank, acquiring it is a
time consuming process. Furthermore, less than half of the business
owners have bank accounts. Second, in some environments, the risk of
theft may be affected by cash and changeholding. Third, holding low
change stocks may be an opportunity to hold-up the customer, selling
more or charging higher prices (upselling). Fourth, if there is a fixed
amount of demand in the market and change management requires
1 As explained in Table 1, we value the time spent fetching change at the average profit
per hour as reported in our monitoring surveys (dividing weekly profits by 65 hours per
week, the average hours reported in our background survey). This is likely a conservative
estimate since we anticipate that changeouts occurmost often during busy periods, when
profits may be higher. An alternative back-of-the-envelope calculation, using information
on firms' reported lost sales while away fetching and average lost profits during
changeouts, gives a similar estimate of around 10% of profits.

2 We do not address the question of overall efficiency costs of changeouts at a market
level. An increase in the availability of change may well generate additional transactions,
generating market level changes, but our experiment was not designed to answer this
question.
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effort, firms may be colluding together to be in a low effort equilibrium
at the expense of consumers.

By contrast, another set of explanations stem from the idea that
firms may have imperfect information or imperfect ability to process
all available information whenmaking business decisions. For example,
the recent literature on limited attention (DellaVigna, 2009; Sims, 2003)
suggests that firms may not be perfectly attending to all business
decisions or have limited capacity to process all available information.
We use two simple interventions to shed light on these two broad
sets of explanations.

Our interventions are designed to test if changeholding behavior and
profits change in response to interventions which increase the salience
of lost sales, but do not directly affect the private profitability of
changeholding. In the first intervention, we visited firms once per week
to administer a monitoring survey. In this survey, we asked firms about
their profits, sales, and, most importantly, the number of times that they
ran out of change (which we term “changeouts”), and the profits they
lost from changeouts. We also ask how long they were away from the
shop in the past week to get change from other businesses, so that we
can estimate sales lost during that time away. Finally, we asked about
the amount of cash that the entrepreneur brought to work (in total and
in coins). As the survey did nothing other than ask these questions of
firms,we interpret survey effects as directing the entrepreneur's attention
towards the change problem. The surveymay have induced firms to then
process latent information it already had about the frequency of
changeouts and then learn from this new information. To evaluate the ef-
fects of surveying, we randomized the date at which we started visiting
firms. We estimate the effect of being visited by comparing lost sales at
a given period of time between those firms that started the survey earlier
to those that started later. Zwane et al. (2011) and Stango and Zinman
(2013) both show that respondents in some cases change their behavior
simply in response to being asked survey questions.

Second, after followingfirms for two to threeweeks,we calculated the
amount of money each firm was losing due to insufficient change, and
conducted an information intervention in which wewent over the calcu-
lation with a randomly selected subsample of firms in the study. During
this intervention, we informed firms of their own figures, as well as mar-
ket averages.We can thusmeasurewhether information has an addition-
al effect, by comparing firmswhich received information to those that did
not, but which both received the same number of reminder visits.

We find that both interventions had large effects on a variety of out-
comes, most importantly lost sales and change management. The num-
ber of changeouts declined by more than 30% due to the information
intervention, and the repeated survey also reduced the number of lost
sales due to insufficient change. This translates into less lost revenue
and profits directly, and also indirectly from losing fewer sales while
away from the shop fetching change during the day. These changes in
the incidence of changeouts and associated sales and profits are accom-
panied by adjustments in change management behavior. Treatment
firms report that they visit nearby shops for change less often, and
that they give out change to nearby businesses less often. Treatment
firms also appear to bring in more cash in the morning. We validate
the data using objective measures of cash on hand.

Our estimates also indicate that these interventions increased
reported profits for treatment firms. We asked firms about their profits
directly in our weekly survey, as suggested in de Mel et al. (2009b).3
3 We asked respondents about profits in two ways. First, we asked about profits in the
previous two hours using the question “How much profit have you had in the past 2 -

hours?” and also profits in the last week with the question “What was the total income
the business earned during the last 7 days after paying all expenses including the wages
of employees, but not including any income you paid yourself. That is, what were the
profits of your business during the last 7 days?” Thereforeweekly profits – andmost likely
profits in the previous 2 hours – do not include the costs of the owner's time. Since getting
more change likely increases owner's labor inputs our estimates of the increase inprofits is
likely upwardly biased. It is however difficult to value an hour of the owner's time as well
as know how much time he spent over the week getting change.
Profits increased by 8–15% (significant at the 5% level in some specifica-
tions but not all) in response to the information intervention. The
confidence interval overlaps with our estimates from the back-of-the-
envelope calculation on lost profits we described above, though in
part because the estimates are imprecise. The confidence interval on
profits in the previous 2 hours ranges from3% to 26%. The profit impacts
of the effect of reminders from the survey itself are very noisy and never
statistically significantly positive. Though profits are estimated with
considerable noise (as is typically the case measuring profits in
developing countries (de Mel et al., 2009b)), the results suggests that
maintaining enough change represents a profitable investment, at
least in the short run. However, profits may also be subject to measure-
ment error that causes us to overestimate the effect of the treatments.4

We also conducted semi-structured interviews at the end of the project,
in which respondents reported that the interventions increased the
salience of changeouts and increased total profits.

Our empirical analysis has a few important weaknesses to highlight.
First, we only measure short-run responses to the survey visits and
information campaign (firms are visited on average for 12 weeks).
Second, we rely mainly on self-reported measures of outcomes, with
the exception of a one-time audit we conducted with some firms. This
is typical for studies on business practices of small firms in developing
countries, including de Mel et al. (2008), but one may be concerned
about reporting given the high frequency of surveying we did.5 Third,
since more local firms are holding change in response to our interven-
tion, control firms may also have been affected either through informa-
tion spreading or through equilibrium effects. We examine spillovers
to control firms' profits using firms' GPS coordinates and do not find
evidence of negative spillovers, though there may very well be negative
spillovers this test is unable to detect.6

Nevertheless, the evidence suggests that being surveyed about
changeholding, and being provided information about market-wide
changeouts reduces changeouts and increases reported profits, at least
in the short run. This is not consistent with much of the set of privately
profitable explanations for changeouts put forth earlier. If firms were
purposively choosing to hold low change stocks to maximize profits,
then surveying them about changeouts and summarizing their survey
responses would not induce a behavioral change. If the return to inven-
tory stocks is greater than holding change – even if it means occasional-
ly losing a low mark-up sale – this should be true nomatter howmany
timeswe survey them. Our interventions did not change the underlying
costs and benefits of changeholding, except potentially through equilib-
rium dynamics which we discuss below.

We instead consider two other classes of explanations for this
behavior change. First, we consider the possibility that monitoring in-
duced profitable behavioral change. The empirical results are consistent
with a number ofmodels of inattention. This ismost clearwith theweek-
ly surveys, which provided no information at all. Inattention has been
modeled in a number ofways in the literature. Sims (2003) and the relat-
ed literature on rational inattention puts forth the idea that agents have
limited information-processing capacity. They choose to allocate the
finite resource of attention optimally to information which has the
most benefit. The directed cognition model (Gabaix and Laibson, 2005;
Gabaix et al., 2006) argues that cognition is costly and assumes
that agents are partially myopic. Agents then focus on some piece of in-
formation which they believe to be more useful while ignoring others.
4 Plausible mechanisms which would be consistent with this type of measurement er-
ror include if firms inaccurately estimate the costs of holding change or do not properly
take into account that they can sometimes increase the price of items when they have in-
sufficient change when reporting profits to us.

5 McKenzie (2011) discusses that an advantage of frequent interviews to capture firm
profits increases power significantly, which is particularly important given how noisy
profit estimates are. The potential for misreporting or Hawthorne effects is a disadvantage
of the approach, as noted in the paper.

6 As discussed in the conclusion, many lost sales from changeouts may be recovered by
nearby firms.
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DellaVigna (2009) in a survey paper puts forth a simplemodel of inatten-
tion where consumers perceive some attributes of a product as being
opaque, and where salience affects the amount of attention directed at
that opaque attribute. In our setting, the analogue would be that some
components of firm profits are opaque and that increasing salience
through reminders would induce firms to learn about the costs of
changeouts.7 Karlan et al. (2011) develop an alternativemodelwhere fu-
ture expenditure opportunities are not fully attended to, generating pre-
dictions similar to many time inconsistency models. If this model was
governing our firms' behavior, they would need to receive ongoing re-
minders to maintain change stocks. Even with such a narrow interven-
tion and precisely defined business decision as we study here, our
results remain consistent with all of these models of inattention and in
particular we cannot say whether the firms' inattention is rational or
not, nor can we differentiate a number of mechanisms by which
inattention may manifest, such as slow learning about the costs of
changeouts in the absence of the intervention, or the need for reminders
to maintain focus on change stocks.8 Our results are not, however, fully
consistent with the model of inattention in Hanna et al. (2012). In their
model firms would not even be able to tell us their lost sales as they
would not notice them.

Second, we also consider the possibility that external monitoring
led to firms adopting behavior which is ultimately unprofitable in
spite of our short run profit results, either because profits are mis-
measured or because they would become negative in the long-run.
Long-run profit results could be very different in some dynamic
equilibrium settings: for example, firms could have been colluding to
maintain low change stocks, and monitoring induced a change in this
behavior. It may also be the case that there are costs to going into
change autarky that firms did not anticipate in the short-run. High turn-
over among our firms meant that tracking long-run outcome data was
impossible (though it also suggests that these dynamic equilibria con-
siderations may be muted). While we ultimately do not view adopting
counterproductive behavior as likely, we discuss such possibilities
(whichmay also have implications for other business training interven-
tions) in Section 5.

The paper is organized as follows. The experimental design,
sampling, and the data are described in Section 2, and the econometric
strategy is discussed in Section 3. The results are presented in Section 4,
including evidence from semi-structured interviews. A discussion
of how to interpret our results and alternative explanations is in
Section 5. We conclude in Section 6.
2. Experimental Design and Data

2.1. Sample

This project intends to assess the impact of increasing the salience of
changemanagement among a representative set of small businesses op-
erating in our study areas in Western Kenya. To obtain a representative
sample, we conducted several full censuses of markets to draw our sam-
pling frame.More specifically, the project tookplace in twophases across
7 The results are therefore consistent with firms learning over time, but that the under-
lying constraint preventing them from learning without our interventions was
inattention.

8 For example, we cannot saywhether firmswill revert back to previous behavior with-
out constant reminders or if drawing attention to the problem over one period is sufficient
to change behavior in the long-run, since we were unable to track firms after we stopped
surveying them. Also, Banerjee and Mullainathan (2008) suggests that owners of small
firms must allocate their attention to both business and home decisions, and we are not
able to observe the full set of decisions they make.
10 market centers near the towns of Bungoma and Chwele. The first,
larger phase took place in 7 market centers between October 2009 and
June 2010, while the second phase took place in 3 market centers be-
tween February and April 2011.

In total, we identified 1195 firms in the two censuses (884 in
2009–10 and 311 in 2011). As discussed below, a key aspect of our
experimental design is randomizing the date at which we enrolled
firms into the study. To do this, each firm identified in the census was
given a randomly determined number, stratified by market center and
a set of business types.9 If a firm could not be enrolled (because they
refused or could not be found), we replaced it with the firm with the
next-highest random number.

Overall, we invited 793 firms (538 in 2009–10 and 255 in 2011) to
participate in the project. We successfully enrolled 508 (64%) of these
(309 in 2009–10 and 199 in 2011).10 The firms in the study are fairly
heterogeneous in the goods that they sell, as seen in Table 2: our final
sample consists of 24% fruit and vegetable vendors, 37% other types of
retail (e.g., shops, hardware shops, small vendors) and 34% services
(e.g., small restaurants, repair, tailoring, barbers).11

The typical business is small: over 60% of firms have only one
worker, the owner. Even among retail shops, which are generally larger
businesses than the fruit and vegetable sellers, the owner is the only
worker in 52% of cases.12 Moreover, only 16% of businesses have any
salaried workers, as shown in Table 2. 56% of firms are operated by
women.

The vast majority of transactions are conducted entirely in cash. A
small number of businesses have occasionally conducted transactions
using mobile money with a cell phone, as described in the next section,
but other forms of payment are unheard of (for example, credit or debit
card payment). Since payment options other than cash are so limited, it
is perhaps not surprising that change management is a much more
serious concern than it would be in many developed countries.

2.2. Background on costs of not holding enough change

As described in the introduction, lost sales because of insufficient
change is a prevalent problem for these firms. Table 1 shows that over
50% of firms reported having lost at least one sale in the previous
7 days during our first interview with them. Even firms that had not
lost any sales in the past week spent over an hour and a half searching
for change for customers during that time period. Panel B looks at esti-
mates of total lost profits, including lost sales from changeouts and time
spent fetching for change. This back-of-the-envelope calculation sug-
gests that the average firm loses around 5–8% of profits due to inade-
quate change, and this figure does not include other costs such as
credit given out to customers because of insufficient change.

How difficult is it to obtain small change? Keeping small change
on hand is challenging but not impossible in this setting. Few firms
reported getting change from the bank (15% on average, though
in some markets no firm reported getting change from a bank). In
the semi-structured interviews, firms reported going mainly to other
9 Since there is a lot of heterogeneity in business type – therewere 43 business codes in
the census –we stratified by the 3 most common (retail shop, fruit and vegetable vendor,
and cereal trader) and a combined residual “other” category.
10 Whilewe havedetail only onwhyfirms didn't participate for part of our sample, ama-
jor reason is that there is tremendous turnover among these types of businesses. For ex-
ample, in March 2010, we re-censused the firms we identified in October 2009 and
were able to trace only 50% of the original businesses. This is consistent with Keats
(2012), who finds turnover on the order of 40% over 6 month intervals in a nearby part
of Kenya.
11 The remaining 5% are classified as “other.”
12 Note that it is rare for more than one worker to be working at a given time, even in
those firms with more than one employee. Many of these employees tend to the business
while the owner is away. An implication of the firms having only one worker is that there
is not another person available to complete sales while the owner searches for change.



Table 1
Costs of holding inadequate change.

Mean N

(1) (2)

Panel A. Estimates from weekly survey
1 if lost sale in previous 7 days 0.54

(0.50)
507

Number of lost sales in previous 7 days 3.35
(6.71)

507

Value of lost sales in previous 7 days 268.71
(728.70)

504

Lost profit in previous 7 days 68.58
(184.90)

496

Lost sales when cash on hand (but inadequate
change) in previous 7 days

1.88
(2.43)

252

Lost sale while fetching change in previous 7 days 0.45
(0.50)

471

Total number of lost sales while fetching change
in previous 7 days

2.17
(7.09)

467

Total time fetching change when could not break
bill in previous 7 days (minutes)

135.16
(186.60)

494

Profits of business in previous 2 hours (Ksh) 138.82
(165.10)

410

Panel B. Estimated lost profita

Direct lost profits in previous 7 days 49.72
(109.60)

394

Total time fetching change when could not break
bill in previous 7 days (minutes)

136.73
(185.20)

394

Total profits in previous 7 days 1577.33
(1367.00)

394

Average estimated lost profitsb 119.37
(205.80)

394

Estimated lost profits as percentage of total profits
Mean 0.08 394
Standard deviation (0.09)
Median 0.05

Notes: The figures reported are from the first visit with firms. Means are reported in
column 1, with standard deviations in parentheses. There were 508 total firms in the
sample but data is missing for some firms on some variables in some weeks (both
because the surveys changed slightly over time and because of survey errors).

a Figures in Panel B are only reported for firmswith non-missing data onweekly profits
and estimated lost profits.

b This is estimated by lost profits plus time spent fetching change (in hours) multiplied
by estimated hourly profits (weekly profits/65 hours per week). The average labor hours
per week reported in the background survey was 65.
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businesses, the M-Pesa (mobile money) shop or the gas station for
change.13 It is not easy to prevent a changeout with a small change in
pricing as a typical changeout in our data is a customer wishing to pur-
chase goods for 20 Ksh with a 200 Ksh note.

2.3. Experimental design

To understand whether firms have changeouts in part because
they are not aware of the profits they are losing, we conducted two
main interventions. First, once firms were enrolled in the study, we
visited them on a weekly basis to administer a short “changeout” ques-
tionnaire. This questionnaire asked firms a number of questions about
change management, including the number of lost sales due to insuffi-
cient change in the previous 7 days, the value of these sales, how
13 WhileM-Pesa is a promising way to solve the changemanagement problem, only 14%
of the sample reported ever using M-Pesa with their customers during this time period—

thus, the percentage of firms using it regularly is likely smaller. Indeed, these businesses
were just as likely to experience a changeout at baseline as firms that did not use M-
Pesa. Given that there are fees associated with M-Pesa use, it is likely not profitable to
use it for small transactions.
much time they spent searching for change, how often they gave or
received change from nearby firms, and how much cash they brought
in the morning. The survey also contained measures of total sales and
profits.

The experimental design is based on the idea that the survey itself
may serve as a catalyst for firms to start altering behavior, as lost sales
and profits due to poor change management become more salient. To
measure this, we randomized the start date at which we began to ad-
minister the survey to firms. Thus, a comparison of firms which started
earlier (and had more reminders through the surveys) to those firms
which started later (and had fewer reminders) provides an estimate
of the causal effect of the survey on behavior.

To provide variation in the number of times a firm had been visited,
we randomly started surveying firms in cohorts. There were 12 cohorts
in total (9 in 2009–10 and 3 in 2011). Typically, new cohorts entered the
study about every three weeks, though there is some heterogeneity in
the gaps between cohorts. There is also heterogeneity in the number
of visits firms received across cohorts: the mean number of visits to a
firm was 12, with a minimum of 8 and a maximum of 18.

The second intervention more explicitly emphasized the costs of in-
sufficient change. After collecting data for about 6 weeks, we calculated
the lost sales for each firm and then visited firms to give them informa-
tion on their lost sales (the average number of lost sales and associated
lost revenue andprofit, the frequency and duration of leaving their shop
unattended while searching for change, and the amount of goods given
out on credit due to insufficient change). If firms were unaware of how
individual changeouts aggregate into total lost profits, this intervention
may also induce changes in change management behavior. Since we
could not provide firms with information without first surveying
them, the effect of the information intervention is in addition to the ef-
fect of the weekly survey. We also provided information on the average
amount of lost profits for firms in their market area. Keep in mind,
however, that our sample within each market area has a diverse set of
businesses. It is therefore likely that the individual's own information
is much more informative than the market averages (which were not
disaggregated by business type). Accordingly we view the intervention
as primarily providing firmswith information they already had butmay
not have processed.

The empirical strategy to estimate the effect of these two inter-
ventions on business practices can be summarized by the hypothet-
ical example below, which is an abridged version of the study design:
Week
1
 2
 3
 4
 5
 6
Cohort 1 (Information)
 v1
 v2
 v3
 v4
 v5
 Information
 v6

Cohort 1 (No Information)
 v1
 v2
 v3
 v4
 v5
 Intervention (Cohort 1)
 v6

Cohort 2 (Information)
 v1
 v2
 v3

Cohort 2 (No Information)
 v1
 v2
 v3
In this example, visits to cohort 1 begin in week 1, cohort 2 begins in
week 4, and the information intervention for cohort 1 is betweenweeks
5 and 6 (the information intervention for cohort 2 would be later). In
the analysis, we consider the earlier cohort a “veteran” cohort and the
later cohort the “novice” cohort.

Since businesses were randomly allocated to cohorts, we can esti-
mate the impact of the reminders by comparing visits 4–6 in cohort 1
to visits 1–3 in cohort 2. The impact of the information intervention is
straightforward: we would compare visit 6 for firms which received
the information intervention compared to firms that did not among co-
hort 1 firms (cohort 2 firms would receive the information intervention
at a later week not depicted in the figure). Empirically, we implement
this in two ways: by comparing simple averages across cohorts or
between those who receive information and those who do not; and



Table 2
Randomization check.

Mean Coefficient
on
information

p-Value of joint
test of cohort
variables

N

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

Occupation: fruit and
vegetable vendora

0.24 −0.02
(0.04)

0.46 506

Occupation: other retail 0.37 0.03
(0.04)

0.69 506

Occupation: services 0.34 −0.02
(0.04)

0.13 506

Age 34.87
(10.47)

1.11
(0.95)

0.49 498

Female 0.56 0.01
(0.04)

0.24 494

Married 0.78 0.05
(0.04)

0.63 496

Number of children 3.29
(2.50)

0.13
(0.23)

0.66 487

Literate in Kiswahili 0.94 −0.03
(0.02)

0.51 487

Years of education 8.85
(3.64)

−0.40
(0.32)

0.28 497

Years business has been in
operation

5.68
(5.01)

0.56
(0.47)

0.96 455

Has bank account 0.42 −0.08⁎

(0.04)
0.74 498

Participates in ROSCA 0.70 −0.01
(0.04)

0.53 497

Keeps financial records 0.30 −0.07⁎

(0.04)
0.13 492

Employs salaried workers 0.16 −0.01
(0.03)

0.06⁎ 488

owns land 0.69 −0.01
(0.04)

0.29 498

Value of animals owned by
HH (Ksh)

21539
(33718)

−479.31
(3037.16)

0.42 498

Value of household assets
(Ksh)

27533
(25562)

−1709.28
(2167.61)

0.09 498

House has mud walls 0.62 0.04
(0.04)

0.02⁎⁎ 498

Ravens score (percentage
correct)

0.40
(0.24)

0.00
(0.01)

0.85 498

Risk: amount invested of
100 Kshb

61.39
(17.61)

0.30
(1.57)

0.01⁎⁎⁎ 497

Notes: Each row (other than the occupation codes) is the regression results of the
characteristics in the title column on: indicator variables for treatment cohort, a dummy
for whether the firm received the information intervention, market fixed effects and
business type controls (used in stratification). For the occupation variables, the business
type fixed effects are omitted. Column 1 shows the coefficient on the indicator for the
information intervention, and column 3 shows the p value for the joint test of
significance of all the cohort dummies. ***, **, and * indicate significance at the 1%, 5%,
and 10% level respectively.

a The remaining occupation category not shown in the table is “other.”
b Any amount invested in the asset paid off 4 times the amount invested 50% of the time

and was lost completely the other 50% of the time.
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by running fixed effects regressions which utilize the experimental
variation to estimate effects while controlling for secular time trends.
These strategies are discussed in more detail in Section 3.

2.4. Data, sampling, balance check and attrition

There are four main surveys used in the study: the “changeout” sur-
vey (which was discussed above), a background survey, a debriefing
survey after the information intervention, and an endline. The back-
ground survey included demographic and background information, as
well as risk and time preferences, access to credit, asset holdings, cogni-
tive ability, and entrepreneurial disposition.14 The debriefing survey,
administered to a subset of respondents, was designed to make sure
that people understood the calculations. At the end of the survey, we
asked firms a few questions about whether they were surprised by the
results, whether they intended to change their behavior and, if so,
how. The final component of the data is a semi-structured endline
survey in which we asked respondents questions about their percep-
tions of the change problem and how they manage change.

Table 2 demonstrates that characteristics are similar for firms across
the 12 cohorts of the intervention, and amongfirms given the information
intervention versus those who were not. The specification in Table 2 is a
regression of the variable described in each row on cohort dummy vari-
ables, a dummy variable indicating whether the firm was sampled for
the information intervention, and the variables used in stratification:
market indicators and dummy variables for the three largest business
types. Column 1 shows the coefficient on the dummy variable indicating
whether the firm received the information intervention. As the table
shows, most of the firm characteristics are balanced. Firms that received
the information intervention are less likely to have a bank account and
less likely to keepfinancial records, both differenceswhich aremarginally
significant. Column 3 displays the p value from a joint significance test of
all the cohort indicator variables. There are two characteristics which dif-
fer at the 5% level (risk aversion and whether the home has mud walls),
and a third which differs at the 10% level (whether the firm employs sal-
aried workers). These differences are likely due to random chance.

Given that this study involved finding firms at regular intervals to
administer a survey, a natural concern would be that the results could
be affected by attrition. In practice, we find that 97% of firms had at
least 1 visit after the information intervention, and that attrition is not
differential between the information and control groups. In addition,
though not reported in the table, 98% of firms had at least one visit
while they were in a more veteran cohort. The simple mean compari-
sons, which are described in more detail in the next section, are there-
fore unlikely to be driven by attrition.

The remaining concern would be that the firms that stay longer are
naturally those with fewer changeouts. Note that there is not a tremen-
dous amount of partial attrition: we only missed about 7% out of a total
of 5180 visits which should have occurred.15 Appendix Table A2
indicates that, once firm fixed effects are controlled for, neither of our
treatments are associated with missing a particular visit, with point
estimates near 0 and statistically insignificant. Veteran cohorts are actu-
ally more likely to be surveyed than novice cohorts.16 Nevertheless, we
14 The survey was administered during the study and not prior to the changeout survey.
Therefore we use time invariant characteristics or characteristics which are very unlikely
to be affected by the two interventions to confirm balance was achieved through the ran-
domization in Table 2.
15 A comparable study with panel data with small firms is de Mel et al. (2008), where
they interviewed 64% of all firms in all 11 rounds and 93–95% of firms with whom they
completed at least 3 waves.
16 The reason for this was that it was easier to find firms after establishing a regular
schedule with them— once enrolled, firms essentially completed the survey in all weeks.
Thus, if weeks in which firms are not interviewed are weeks in which firms are especially
likely to have changeouts, we expected our veteran–novice comparisons to be biased
downwards. However, given that attrition is so low, we do not expect this effect to be
substantial.
instrument for the number of visits with the number of visits which
should have occurred by that time period (which we call the “ideal”
number of visits) in all of our fixed effects specifications.17 We will
also present the results using a variety of specifications, some which
we think are less vulnerable to attrition bias than others, and will
show graphically a dose response with number of visits and frequency
of changeouts.
17 A related concern would be non-compliance with the information treatment. We
check this in column (2) of Appendix Table A3. Ninety-five percent of those sampled for
the information intervention actually received it.



19 We include month indicators since week dummy variables would be collinear with
firm fixed effects and the visit count variable
20 An important point is that this specification supposes a linear form in the effect of
visits on outcome variables for simplicity. Given that changes in outcomes within a cohort
before and after the information intervention also contribute to the estimation of that co-
efficient, it is difficult to interpret the coefficient on the information intervention as a
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3. Econometric strategy

We estimate the effects of our intervention using three different
specifications. The first two show specifications which pool multiple
rounds together to focus on simple mean comparisons which
address the impact of the changeout survey and the information
intervention in a transparent way. Our preferred specification uses
the full nature of the randomization and the panel data (with firm
fixed effects) to identify the effect of each visit and the information
intervention.

3.1. Timing of cohorts

The changeout survey was administered to each cohort starting at a
different time. Therefore, at any given time, we have a group of veteran
cohorts who we have been following for some time and a group of
novice cohorts who are new to the study. As a simplemean comparison,
we divide each firm's observations into two groups: when it was in the
“novice” cohort (when its cohort was themost recent to join the study),
and when it was in a veteran cohort (and there were other firms who
were newer to the project). We then average all observations for a
given firm when it was novice and when it was the veteran cohort,
and testwhether thesemeanoutcomes are different using the following
specification:

yit ¼ β0 þ β1veteranit þ δXi þ ϵit ð1Þ

where yit is the mean value for an outcome, such as the number of lost
sales due to insufficient change, for firm iwith tenure t ∈ {novice,veteran}
and Xi are controls for stratifying variables (the interactions of mar-
ket identifiers and business type controls). β1 tells us the effect of
the survey and therefore the impact of making the change problem
more salient to firms. In constructing these means, we exclude all
firm-week observations after a firm has received the information
intervention, so that we can be sure that the mean differences are
not reflecting the fact that veteran firms are also more likely to
have received the information intervention. Standard errors are
clustered at the firm level.

There are several important issues to note. First, not all firms were
interviewed in all weeks, nor interviewed for the maximum number
of visits in a given cohort as described above. In fact, some firms were
never interviewed during the “novice” or “veteran” period for their
wave (in the period in which information had not yet been shared
with treatment firms). 18 Second, some waves (those at the end of the
two sampling periods) can by definition never appear as veteran co-
horts (there are 100 such firms). We are therefore left with 866 obser-
vations in these regressions. Since Section 2.4 reveals no evidence of
differential attrition by treatment status, a strength of this specification
is that some types of selective attrition is unlikely to be driving the
results since outcomes are averaged over multiple weeks.

3.2. Information intervention: means

The information intervention, which provided firms with informa-
tion on the average amount of money they lost over the previous
weeks due to insufficient change, was administered once among
randomly selected firms. All selected firms in a given cohort received
the information at approximately the same time. As a first look at the
impact of the information intervention, we examine only the period
after a particular cohort has received the intervention, and ask whether
18 For example, for ourmeasure of changeouts, 22 firms never appear as a novice and 28
never appear as a veteran firm in the periods inwhich information had yet to be delivered.
firms that were randomly selected to receive that intervention lose less
sales than firms that were not. Similar to McKenzie (2011), we control
for themean pre-intervention outcome to reduce noise in the specifica-
tion. Specifically, we regress

yPOSTi ¼ γ0 þ γ1Ii þ γ2y
PRE
i þ δXi þ ϵit ð2Þ

where Ii = 1 if the firmwas sampled for information, and yPOSTi andyPREi
are firm i's mean value for the dependent variable, measured over the
period following and preceding the information intervention, respec-
tively. Xi are defined as above. As before, we lose some firms who did
not complete surveys after the date of the information intervention
(a total of 11 firms).

3.3. Fixed effects

The previous two specifications, while transparent, do not allow
us to fully take advantage of the power inherent to the full
design. Specifically, at any point in time, our randomization creates
two random intensities of treatment: the number of visits that
firms should have received, and whether or not that firm has received
information. In principle, then, we can regress outcomes on how
many visits a firm has received and whether it has received the infor-
mation intervention, and both of these variables are exogenous, up to
sufficiently flexible time trends. We can also include business fixed ef-
fects to limit the high degree of inter-business variability in the data.
However, there is a small amount of non-random variation in actual
visits — some of the firms we follow are quite mobile and could not be
found every week (details discussed in Section 4). Thus, we instrument
the actual number of visits with the assigned number of visits, and
estimate the instrumental variables equivalent of the following
specification:

yiw ¼ γ1Niw þ γ2Iiw þ μ i þ λm þ ϵivw ð3Þ

where Niw is the number of visits that firm i had received by week w,
and Iiw is whether we had given the firm information by week w. μi
are firm fixed effects and λm are month indicator variables19. Standard
errors are again clustered by firm. The first stage, predicting actual visits
with assigned visits, is highly significantwith aminimum t-statistic over
90. Identification of the number of visits is coming from exogenous
variation across cohorts in the number of assigned visits, while identifi-
cation of the information effect (separately from time trends) stems
from exogenous variation across cohorts as well as changes within
cohorts.20

4. Results

In Sections 1–3, we discuss the impact of the two interventions on
outcomes relating to changeouts, behavioral adjustments in change
“pure” effect of information versus the effect of information plus any non-linearity on
the effect of repeated reminders. An alternative specification, omitted for brevity, which
includes a non-parametric effect of repeat visits in order to isolate the information inter-
vention effect by itself is available from the authors. The results are quite similar. Also
see Fig. 1 and Appendix Fig. A1. Of course, even those estimates are hard to interpret as
a “pure” information intervention effect because the intervention occurs within the con-
text of firms that were already enrolled in the study, which is why we focus on the joint
effects here.



Table 4
Cash management.

Ln Ksh brought in Ln Ksh change brought in

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

Veteran cohort 0.13⁎

(0.08)
0.25
(0.16)

Visit count 0.01
(0.02)

0.05
(0.07)

Sampled for information 0.06
(0.10)

−0.12
(0.18)

Given information 0.11
(0.08)

−0.09
(0.20)

Pre-information average
of dependent variable

0.71⁎⁎⁎

(0.04)
0.29⁎⁎⁎

(0.06)
Observations 865 497 4805 326 199 1203
# firms 508 497 507 199 199 199
Control mean 5.25 5.41 5.19 3.14 3.55 3.13
Control std. dev. 1.50 1.53 1.87 1.54 1.45 2.08
Specification Mean Mean FE-IV Mean Mean FE-IV
Sample No info Post-info Full No info Post-info Full

Notes: See Table 3 for notes on specifications. The exchange rate was rougly 80 Ksh to $1
USD during sample period. There are fewer observations in columns 1–3 than in other ta-
bles because we only asked about the amount of change brought in to work in the latter
part of the sample. Standarderrors are inparentheses and clustered at thefirm level in col-
umns 1, 3, 4 and 6. ⁎⁎⁎, ⁎⁎, and ⁎ indicate significance at 1%, 5%, and 10%, respectively.

Table 3
Changeouts and related lost sales.

Had changeout Number of changeouts Lost sales while fetching change

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Veteran cohort −0.06⁎⁎⁎

(0.02)
−0.87⁎⁎⁎

(0.19)
−0.99⁎⁎⁎

(0.23)
Visit count −0.02⁎⁎⁎

(0.01)
−0.14⁎⁎⁎

(0.05)
−0.08⁎

(0.05)
Sampled for information −0.08⁎⁎⁎

(0.03)
−0.54⁎⁎⁎

(0.15)
−0.19⁎⁎⁎

(0.07)
Given information −0.10⁎⁎⁎

(0.03)
−0.65⁎⁎⁎

(0.20)
−0.27⁎

(0.14)
Pre-information average of dependent variable 0.48⁎⁎⁎

(0.04)
0.28⁎⁎⁎

(0.03)
0.26⁎⁎⁎

(0.02)
Observations 866 497 4828 866 497 4823 857 495 4537
# firms 508 497 508 508 497 508 508 495 507
Control mean 0.52 0.42 0.54 2.60 1.52 3.37 1.51 0.52 2.19
Control std. dev. 0.39 0.36 0.50 4.08 2.18 6.73 4.22 1.14 7.12
Specification Mean Mean FE-IV Mean Mean FE-IV Mean Mean FE-IV
Sample No info Post-info Full No info Post-info Full No info Post-info Full

Notes: Columns 1, 4 and 7 are regressions of averages of the dependent variable on an indicator for being in a “veteran” cohort (i.e. a cohort that had started in an earlierwave and that had
received more visits). The control group are firms that had started being interviewed later, i.e. the novice cohort. Averages are constructed over intervals in which both were being
interviewed. Market identifiers and business type controls, variables used in stratification, are also included. The number of observations reflect the fact that the firm-week observations
since afirm received the information intervention are excluded. Standard errors are clustered at thefirm level. Columns 2, 5 and 8 present differences between firms thatwere sampled for
the information intervention and firms that were not, after the information had been given (controlling for averages before the information had been given). Market identifiers and busi-
ness type controls, variables used in stratification, are also included. Columns 3, 6 and 9 are regressions with firm fixed effects. To deal with partial attrition during the survey period, the
number of visits is instrumented with the number of visits a firm should have received by that time. The first stage regression is strong, with a t statistic of over 90. Standard errors are
clustered at the firm level. The mean and standard deviation are for a control group (novice cohorts in Cols. 1, 4 and 7, firms that were not sampled for information in Cols. 2, 5 and 8,
and the firms' first visit in Cols. 3, 6 and 9). Standard errors are in parentheses.
⁎⁎⁎, ⁎⁎, and ⁎ indicate significance at 1%, 5%, and 10%, respectively.
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management, and profits/sales. The corresponding tables, Tables 3, 4, 7
and 8, show the three econometric specifications described above side-
by-side for each outcome.

4.1. Changeouts

Columns (1) through (3) of Table 3 present results from our three
empirical specifications where the dependent variable is an indicator
for having experienced a changeout in the past week. Column (1) re-
veals that firms that have experienced our survey for some time are,
on average, 6 percentage points less likely to experience a changeout
in the last week than firms that we have just enrolled in the project.
Since the likelihood of experiencing a changeout among novice firms
(the control) is 52%, this is a 12% change. Column (2) reveals that
firms that were randomly selected for our information intervention
are similarly 8 percentage points less likely to experience a changeout
than those that were not selected, after the intervention has taken
place. This represents a 20% change compared to the control group of
firms that never received the information.

Finally, column (3) demonstrates similar trendswhen businessfixed
effects are taken into account, utilizing the time series on each firm. The
mean novice firm has been visited about 3 times, while themean veter-
an firm has been visited about 7 times; our fixed effects estimates are
thus broadly similar to the mean comparisons (though slightly larger
in this case). We also show these results graphically in Fig. 1 and
Appendix Fig. A1 for a host of outcomes. These figures show coefficients
and associated standard errors for regressions of changeouts on
dummies for the visit number. The dose–response relationship between
the number of visits and the frequency of changeouts is striking, as it
also is for many of the other key outcomes.

Columns (4) through (6) of Table 3 look at the number of lost sales
experienced in the past week. Once again, we see that veteran firms in
our study and firms that have received the information intervention
both experience fewer lost sales than those that are newly enrolled or
that have not received the information intervention. In particular,
column (4) shows that veteran firms experience almost one fewer
(0.9) changeout during this time, a 33% reduction, and firms that re-
ceived the information intervention experience a 36% reduction in the
number of changeouts. Moreover, this effect is similar whether we ex-
amine only mean differences or use the full fixed effects specification.
Finally, treatment firms also lose fewer sales while away from the shop
fetching change as a result of both interventions. These results are in col-
umns (7)–(9), and the finding is robust across all three specifications.

Treatment firms also lose less income due to these lost sales, the
direct effect of changeouts. Additionally, they also lose fewer sales



Notes: The figures show plots of regressions of the variable described in the figure title on dummy variables for visit
count from 1 to 12. The figures were restricted to 12 visits since that was the mean number of visits to a firm - there 
are fewer observations with visits >12 - and for space considerations. 
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Fig. 1. Trends in changeouts by visit number. Notes: The figures show plots of regressions of the variable described in the figure title on dummy variables for visit count from 1 to 12. The
figures were restricted to 12 visits since that was the mean number of visits to a firm – there are fewer observations with visits N12 – and for space considerations.
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while away from their shop to get change during the day, an important
indirect effect. Appendix Table A1 shows in columns (1)–(3) that the in-
formation intervention reduced the value of lost sales (revenue) and
lost profits from changeouts in columns (4)–(6). The impact of the
information intervention is to reduce lost revenue by 42% and lost
profits by around 33%. Both the veteran firm specification and the visit
count coefficient in the full specification show that being surveyed re-
duced reported lost revenue and profits.



Table 5
Audit data quality.

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

Cash on hand
in audit

Change on hand
in audit

Reported cash on hand 1.02⁎⁎⁎

(0.02)
1.01⁎⁎⁎

(0.03)
Reported change on hand 0.97⁎⁎⁎

(0.04)
1.01⁎⁎⁎

(0.05)
Firm fixed effects No Yes No Yes
Observations 522 522 519 519
# Firms 199 199 199 199
Mean of dependent variable 1254 1254 130 130
Std. dev. of dept variable 2352 2352 217 217

Notes: Data from audits conducted in March–April 2011. Standard errors are in
parentheses and clustered at the firm level. ⁎⁎⁎, ⁎⁎, and ⁎ indicate significance at 1%, 5%,
and 10%, respectively.

Table 6
Audit.

Ln change on hand Ln cash on hand

(1) (2)

Veteran cohort 0.39⁎⁎

(0.18)
0.66⁎⁎⁎

(0.22)
Given information −0.15

(0.16)
0.02
(0.20)

Observations 522 522
# Firms 199 199
Control mean 3.70 5.41
Control std. dev. 1.97 2.45

Notes: Data from audits conducted in March–April 2011. See Table 4 for notes on
definitions of independent variables. Standard errors in parentheses.
⁎⁎⁎, ⁎⁎, and ⁎ indicate significance at 1%, 5%, and 10%, respectively.

21 The information intervention is not correlated with this objective measure of change
or cash on hand in this sample (standard errors are large in both cases). Part of the reason
for thismay be due to differences between the 2011 and 2009–10 sub-samples. Across the
board in our data the association between the information intervention and
changeholding is much stronger in the 2009–10 sub-sample. Since these are different
markets and different time periods, we cannot interpret these differences in a meaningful
way.
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4.2. Behavioral adjustment

Firms can adjust their behavior in a number of ways in order to limit
the frequency of changeouts. They can bringmore cash into work in the
morning; they can monitor their change flows over the day; they can
prioritize change for higher profit sales; or they can choose to partici-
pate or withdraw from change-sharing relationships among nearby
entrepreneurs.

Columns (1) through (3) of Table 4 look at the log quantity of Kenya
Shillings in cash brought into work in the morning, while columns
(4) through (6) examine the log quantity of change (coins) brought in
the morning. In all cases in which we take a log transform, we account
for zeros in the underlyingmeasurement by adding one to themeasure-
ment before taking the log. Both dependent variables demonstrate
weak evidence that our intervention precipitated an increase in cash
brought into work. In particular, on average, veteran firms bring in
about 13% more cash and 25% more change than newer firms, though
only the former coefficient is statistically significant. There is no evi-
dence, however, that the information intervention affected the amount
of change brought in, as the standard errors are large. Columns (7)–(9)
of Appendix Table A1 shows that the number of changeouts which
occur while firms have cash on hand – just not the right bill denomina-
tions – also declined, consistent with improved change management.
All in all, we can conclude that there is some weak evidence that firms
are bringing more cash into work.

A concern with the results described above is that the outcomes are
all based on self reports, which may be affected by reporting bias. In
order to address this, we "audited" all firms to provide an objective
measure of behavioral adjustment. After asking them how much cash
and change they had on hand as done in the changeout survey, we
paid firms a small amount to show us all the money they had on
hand, by denomination. Change is defined as coins, which are denomi-
nations up to 20 Ksh. Table 5 shows reassuring evidence that firms
tend to report cash on hand truthfully: the objective measures of cash
on hand and change on hand are both significantly correlated with re-
ported cash/change on hand.

We also use this as an objective measure of cash management to
look at the impact of the two interventions on the amount of change
on hand asmeasured during the audit. As we have only a small number
of audits per firm, we focus on the specification

yit ¼ β1veteranit þ β2inf oit þ δt þ εit

where standard errors are clustered at the firm level. This specification
compares cohorts which started earlier in a given interval to firms
which started the survey later. Table 6 shows that the changeout survey
led to both more cash on hand and more change on hand.21 This
provides additional evidence that firms are providing fairly accurate
information on cash on hand.

A second dimension of possible behavioral adjustment is in how
often firms share changewith othermarketmembers. Table 7 examines
this possibility, where columns (1) through (3) examine how frequent-
ly the business received change from other businesses and columns
(4) through (6) examine how many times the business gave change
to other businesses over the past week. Veteran firms in our interven-
tion receive change on average 2.4 fewer times per week and share
change with other businesses on average 1.1 fewer times per week.
Similarly, upon receiving the information intervention firms begin
receiving and giving out change an additional 1.7 fewer times per
week. The fixed effect specifications in columns (3) and (6) provide
qualitatively similar results. Therefore, we observe firms adjusting
their sharing behavior in response to our intervention. Logically, as
these firms are sharing change primarily with other nearby firms, we
may anticipate the presence of spillovers in these variables in particular.
In Appendix A, we document that the number of times the business re-
ceived change from nearby firms is one of few variables with precisely
estimated spillover effects. Table A4 shows that having more treated
firms nearby increased the number of times controlfirmswere receiving
change from nearby firms. This suggests that our estimates on sharing
change can be interpreted as both a reduction in sharing behavior by
treatment firms and an increase in sharing behavior by non-treated
firms. For example, if treatment firms are refusing to share change be-
cause of the salience of treatment, the overall pool of potential firms
who serve as change sources would decrease, which could contribute
to the higher frequency change sharing of untreated firms.

4.3. Profits

The above evidence suggests that firms becamemore productive, as
they were losing fewer sales – and associated profits – from changeouts
and while away fetching change. We look here at whether total report-
ed profits have risen. We measured profits through direct elicitation,
following de Mel et al. (2008, 2009b) that calculating profits ourselves
using revenue and expenses is less reliable than asking firms directly
for profits. In theory, this measure should capture a wide variety of
costs including various costs of holding change, and any change in the
ability to increase the price of an item when the customer has insuffi-
cient change. It does not, however, capture the owners' own time but



Table 7
Change sharing.

Times received change from other business Times giving change to other businesses

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

Veteran cohort −2.42⁎⁎⁎

(0.48)
−1.08⁎⁎⁎

(0.34)
Visit count −0.44⁎⁎⁎

(0.11)
−0.17⁎⁎

(0.08)
Sampled for information −1.68⁎⁎⁎

(0.50)
−1.66⁎⁎⁎

(0.52)
Given information −1.51⁎⁎⁎

(0.44)
−0.76⁎⁎

(0.33)
Pre-information average of dependent variable 0.49⁎⁎⁎

(0.04)
0.53⁎⁎⁎

(0.04)
Observations 808 495 4483 815 495 4449
# Firms 505 495 507 507 495 507
Control mean 13.09 9.51 14.31 9.72 9.51 10.42
Control std. dev. 8.94 7.55 10.59 6.31 7.55 7.47
Specification Mean Mean FE-IV Mean Mean FE-IV
Sample No info Post-info Full No info Post-info Full

Notes: See Table 3 for notes on specifications. Standard errors are in parentheses and clustered at the firm level in columns 1, 3, 4 and 6.
⁎⁎⁎, ⁎⁎, and ⁎ indicate significance at 1%, 5%, and 10%, respectively.
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should capture wages paid to other workers. We will discuss below
potential shortcomings to our measure. We capture profits in two
ways: firms were asked about total profits in the past 2 hours and
over the previous 7 days. We also asked firms about the quantities
sold in the past 2 hours. As in the rest of the literature, our data on
firm profits is very noisy. We anticipate the reports from the previous
two hours to have less measurement error than the entire last week,
though at the cost of actual profits beingmore variable at the finer inter-
val. Our firms are quite heterogeneous in profit scale and variability. In
an effort to prevent large outliers in profits from driving our estimates,
we use log profits22. We also estimate firm-specific means and variance
across our visits and trim profit and sales observationswhere logs of the
dependent variable are more than two standard deviations above or
below themean. This procedure omits between 2.6 and 3.1% of observa-
tions across the three variables.23

Columns (1) through (3) of Table 8 examine log sales over the past
two hours, while columns (4) through (6) examine log profits in the
past 2 hours and columns (7) through (9) examine weekly profits. In
all the cases, the data are too noisy for the simple mean comparisons
to deliver significant and robust differences across treatment and con-
trol firms, with additional visits even being associated with a small but
negative effect on weekly profits which is marginally significant (at
the 10% level). However, once firm-specific heterogeneity is controlled
for through fixed effects, we identify a positive and significant (at the
5% level) increase in profits (both weekly and over 2 hours) and sales
22 We take the log of (profits + 1) to avoid losing observations inwhich profits are zero.
Appendix Table A7 shows additional specifications.
23 It is well established in this literature that profits of micro-enterprises are measured
with a significant amount of noise, as discussed in de Mel et al. (2009b), Bruhn et al.
(2012). Untrimmed results are qualitatively similar, though sometimes less precisely esti-
mated (for example, the point estimates on 2 hour sales and profits are similar in magni-
tude and the information intervention is significant at the 10% level). Our procedure is
analogous to the approach in de Mel et al. (2008, 2009a), who trim observations where
changes in the profit measure are in the top 1% in levels or logs. That approach has the ad-
vantage over our approach that long-run steep trends in profits do not become trimmed,
which could happen with our trimming. However, our approach has the advantage that
negative and positive outliers are treated symmetrically — in the simple differenced ap-
proach, if there is a severe negative outlier, it remains in the sample (the difference is
not in the top 1% in levels or logs) but, presuming mean reversion in the following obser-
vation, that following (less aberrant) observation is trimmed. While we anticipate mean-
ingful effects from solving the changeout problem, we do not anticipate these effects to be
of comparable magnitude to long-run trends in profit growth. As a result, we prefer the
symmetric trimming approach.
associated with the information intervention. Firms that received our
intervention report a 15% increase in sales and profits over the past
2 hours, and an 8% increase in profits over the past week.24 This is a
large estimated effect, and the standard errors are also large. The confi-
dence interval on profits in the previous two hours, for example, in-
cludes estimates from 3 to 27%. Our back-of-the-envelope calculation
of the total volume of profits which are lost due to the changeout
problem was around 5–10% including the direct losses from
changeouts and indirect losses from time away from the store while
fetching change. There is substantial overlap in the confidence intervals
of the two estimates, in part because both are quite noisy. In the fixed
effect specification, the relationship between additional visits and
profits is insignificant across the board with uniformly small point esti-
mates. As a result, we conclude that responding to the information in-
tervention led to a positive effect on profits and suggests that
responding to the survey did not lead to large negative impacts on
profits. It also suggests that firms were not holding low change stocks
in order to increase profits through upselling, at least in our context.25

It is important to emphasize that these profit results derive from
self-reported, short-run profit measures. We have already discussed
how classical measurement error may hinder inference in this context,
and indeed this problem is pervasive in the entrepreneurship literature.
Very few business training papers have found significant effects on
profits (see McKenzie and Woodruff (2012) for a review of this litera-
ture). Nonetheless, there are several aspects of profit mismeasurement
whichmay be particularly germane to our context. First, these are short
term profit estimates rather than long run. In Section 5, we discuss the
potential of equilibrium behavior change in the long run to change the
fundamental profitability of change management. It is also possible
that some behaviors which improve change management negatively
impact profits in the long-run, for example if there are benefits to
visiting fellow shop keepers, such as learning about new products or
24 Since these variables are measured over the last 2 hours and there are time-of-day
trends in profits and sales, there is the potential for time of day to be an important omitted
variable. However, similar fixed effects regressions find no significant relationship be-
tween visit count and information intervention in the time of day we visited firms, and
these results are if anything stronger including hour of day fixed effects.
25 This is not surprising since a typical changeout is a customer attempting to purchase a
20 Ksh item with a 200 Ksh bill. It is unlikely that having no change (or claiming not to)
could raise the price that dramatically.Moreover, Appendix Table A6also indicates that ac-
cording to the endline survey, only 28% of firms report upselling and, even for them, this
occurs only 7% of the time.



Table 9
Evidence from information debriefing and semi-structured endline.

(1) (2)

Mean N

Panel A. Information debriefing
After going through this calculation:
Would you say that change is a bigger problem than you thought? 0.83 48
Would you say that holding more change has higher
returns than the next-best alternative?

0.84 45

Do you plan to change your behavior? 0.85 48
If yes, how:
Get change in the evening before going home 0.23 43
Get change in the morning before work 0.09 43
Get change in advance of running out during the day 0.28 43
Hold more cash in change (and invest less in something else) 0.12 43
Get change more regularly during day 0.28 43

Panel B. Endline survey
Have the visits changed your thinking? 0.86 189
Have the visits changed your behavior? 0.75 189

If yes, how?
Get change in the morning 0.25 142
Get change in the evening 0.12 142
Bring more change to work 0.47 142
Stock less inventory 0.00 142
Manage change better 0.06 142
Give out less change 0.42 142
Give out less credit because don't have enough change 0.11 142

Are you less likely to give out change now? 0.36 188

Do you think you made more money after changing behavior? 0.62 186

Table 8
Profits.

Ln sold last 2 hours Ln profits last 2 hours Ln profits last week

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Veteran cohort −0.04
(0.07)

−0.04
(0.07)

−0.06⁎

(0.03)
Visit count 0.01

(0.02)
0.00
(0.01)

−0.01
(0.01)

Sampled for information 0.02
(0.08)

0.02
(0.07)

0.03
(0.05)

Given information 0.15⁎⁎

(0.07)
0.15⁎⁎

(0.06)
0.08⁎⁎

(0.04)
Pre-information average of dependent variable 0.65⁎⁎⁎

(0.03)
0.64⁎⁎⁎

(0.03)
0.81⁎⁎⁎

(0.03)
Observations 862 497 4651 813 497 4369 811 497 4422
# Firms 508 497 508 507 497 507 506 497 506
Control mean 5.54 5.64 5.57 4.28 4.43 4.30 7.00 6.92 7.01
Control std. dev. 1.44 1.35 1.67 1.21 1.13 1.40 0.84 0.80 0.94
Specification Mean Mean FE-IV Mean Mean FE-IV Mean Mean FE-IV
Sample No info Post-info Full No info Post-info Full No info Post-info Full

Notes: See Table 3 for notes on specifications. The exchange ratewas rougly 80Ksh to $1USDduring the sample period. Standard errors are in parentheses and clustered at thefirm level in
columns 1, 3, 4 and 6.
⁎⁎⁎, ⁎⁎, and ⁎ indicate significance at 1%, 5%, and 10%, respectively.
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changing market conditions, which only bear fruit over long time
intervals. If firms do not account for the present value of these interac-
tions – and indeed, question wording may have led even the most
sophisticated firms from accounting for these benefits – then profits
aremismeasured in the short run. Second, it is possible thatwith limited
attention, our measure of profits is inaccurate as firms overlook some
other aspect of the business. If, for example, firmswere not internalizing
the carrying costs of holding more cash, then we may overstate the
impact of the interventions on profits26.

We cannot speak directly to either of these mismeasurement possi-
bilities, except through the more qualitative evidence presented in
detail in Section 4. The specificity of our intervention does, however,
allow us some leverage in interpreting these data. Unlike studies
which focus on more general business training, this intervention
targeted a very specific behavior and finds strong evidence that people
carried more change as a result. Respondents, therefore, drew an infer-
ence from our interventions that it would be profitable to hold more
change, which is consistent with the reported data on profits27 and in-
consistent with the idea that exposure to changeout risk is profitable.
These mismeasurement issues fundamentally also suggest the presence
of limited attention. Suppose that firms are mistaken about the profit-
ability of changeholding in response to our intervention because they
do not account for other costs of holding more change. This means we
cannot say that holding more change increases profits for firms, but
the results would still suggest an inattention problem: if firms were
fully attentive, they would not mistakenly think profits had gone up.

4.4. Supporting evidence from semi-structured interviews

To supplement our main results, we performed two “debriefing”
surveys during the experiment. The first was administered to a subset
26 While it is hard to measure all other aspects of the business, our semi-structured
endline surveys suggest that this did not happen. While we discuss those results in more
detail in Section 4.4, we note here that 62% of firms reported that profits increased and on-
ly 1% reported that paying attention to change crowded out attention on something else.
27 The fact that firms report higher profits also help to rule out the possibility that re-
spondentsweremanaging their business optimally ex ante and changed behavior due only
to Hawthorne effects at some cost to their business. It may be the case that these higher
profits can only be accessed in the presence of surveying, consistent with rational inatten-
tionmodels such as Sims (2003). In that case, firms could react to the newly processed in-
formation by re-optimizing and increasing profits even if they were correctly optimizing
given the information and beliefs about the returns to changeholding they had prior to
our interventions.

If so, how?
More sales 0.50 116
More big sales 0.22 116
Lose less customers leaving shop unattended 0.60 116
Greater customer loyalty 0.07 116
Give out less credit 0.28 116

Do you think you made more money immediately? 0.70 116
Did you lose some money in adjusting behavior? 0.03 116
Is deciding how much change to bring difficult? 0.23 186
Have you started paying attention less to something else? 0.01 188

Notes: The data in Panel A were collected at the endline at the conclusion of the project.
The data in Panel B were from the debriefing after information intervention. Note that
the debriefing was conducted only with firms in the later part of the sample.
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of individuals after they had received the information intervention. The
secondwas administered to a subset at the very conclusion of their par-
ticipation, and included both those who received information and those
who did not.

Panel A of Table 9 presents results from the debriefing interview
after the information intervention. Generally, the results are supportive
of ourmainfindings. Interestingly, nobody reports that they do not keep
change because the returns are higher to some other investment (such
as inventory). People were much more likely to say it was because it
was hard to get change or that it takes a long time to get it. Also consis-
tent with our results, people seemed to be “surprised” by the results of
the study — 83% reported that the amount they lost due to changeouts
was more than they had anticipated, and 84% said that holding more
change had higher returns than the next-best alternative investment.
Finally, 85% reported that they planned to adjust their behavior after
the intervention, with most saying that they would be sure to get
change either after they finished work in the evening or before they
started work the next day. Only a minority reported that they would
have to take money out of other investments.

Panel B of Table 9 paints a similar picture in regard to themonitoring
visits themselves. Eighty-six percent of individuals report that the visits
changed the way they think about change, and 75% report that they
modified their behavior. As with the information intervention, the
most common adjustments were to get more change in the evening
or the morning, and to bring more change to work from home. Forty-
two percent of individuals also say they are now less likely to give out
change. Perhaps more importantly, the responses are supportive of
our finding of an increase in profits: 62% report making more money
ultimately from these behavioral changes, and only 3% of these individ-
uals report that there was any adjustment period to higher profits. At
the same time, relatively few people (23%) report that deciding how
much change to bring is difficult, potentially suggesting that it does
not require major changes in business practices to adjust change
behavior.

An important question we do not answer in this paper is whether
the increased attention on change leads to declines in attention in
other aspects on the entrepreneur's life, as is suggested in Banerjee
and Mullainathan (2008). What we can say is that the evidence that
the information intervention increased profits suggests that declines
in attention in other aspects of the business did not come at significant
business cost.28

Finally, the endline survey gives some insight into other questions
raised by this research. First, Appendix Table A5 shows that most
individuals save their profits for their day at home (at least for a few
days), and that many people report difficulty saving. Only 64% of people
separate their business and personal cash, and 87% report spending
more on good days. These figures (which are very similar to those
reported in Kremer et al. (2011)) show how difficult it is for people to
save money when profits are entirely in cash and must be saved at
home. It seems conceivable that people may find it hard to adequately
set aside money for change for the next day.29
5. Discussion

Firmsmay choose to not hold large quantities of change for a variety
of reasons, many of which would be consistent with standard firm
models of optimizing behavior, some of which are profitable in the
short run (for example, because the costs of holding change outweigh
the benefits); others profitable in the long run (for example, through
28 Attention declines at home are harder to assess.Whenwe asked our entrepreneurs di-
rectly whether they diverted attention from other considerations, and only 1% responded
that they did (see Table 9). Of course, this questionmay be difficult to answer, and as a re-
sult should be interpreted with caution.
29 Panel B of Appendix Table A6 shows that inventory management problems are not
limited to change — shops commonly stock out of products as well.
dynamic equilibrium effects or risk-sharing equilibria), and others
which are unprofitable at any horizon. In this discussion, we want to
consider seriously the possibility of mismeasurement in our profit esti-
mates, so that the estimates in Section 3 do not rule out explanations
which are unprofitable. Indeed, an inherent limitation in this study is
its reliance on self-reported outcomes. This is a common problem
among papers evaluating the impact of various treatments such as busi-
ness training (Berge et al., 2011; Field et al., 2010; Karlan and Valdivia,
2011; Klinger and Schuendeln, 2011), microfinance (Banerjee et al.,
2010; Crepon et al., 2011; Karlan and Zinman, 2010), and the returns
to capital (de Mel et al., 2008, 2009a; McKenzie and Woodruff, 2008).
As discussed in Section 2, we were able to use an objective measure of
behavioral change using an audit of firms to capture their change and
cash on hand. This suggests that changeholding did change, at least in
response to multiple visits, and we consider only explanations which
are consistent with increased changeholding.

Wedevote this section to discussingpotential reasons that behaviors
may have changed in response to our intervention, and what that
suggests about the underlying motivations for changeouts.
5.1. Unprofitable behavior change

There are two classes of unprofitable behavioral changewhichmerit
comment: behavioral change which is profitable in the short run but
unprofitable in the long run (which, given the short-run nature of our
survey, would be consistent with all results presented thus far), and
behavioral change which is unprofitable even in the short run.

5.1.1. Behavioral change which is unprofitable in the short run
While we were able to objectively validate self-reports of change-

holding, profits are not easy to objectively verify. As we discussed in
Section 3, there are a number of factors which firms may not consider,
such as the cost of additional labor or unanticipated future costs of opting
out of change sharing arrangements, which may have lead to over-
estimates of profits among treated firms. This suggests that the potential
remains that firms adopt potential changeholding despite it being pri-
vately unprofitable in the short run. Many of the potential explanations
for the changeout problem are consistent with changeouts being profit-
able in the short run. These include the possibility that scarce resources
are better utilized on other investments, for example inventory; that
the costs of acquiring change outweigh the gains from reducing
changeouts; and that the potential for theft leaves firms averse to hold-
ing change. In the event that firms were not holding change due to a
careful consideration of the costs and benefits associated with change-
holding, our interventions should not have affected this decision under
conventional economic modeling. Our interventions did not change the
costs of change acquisition, nor did they change the potential benefit to
avoiding a changeout except through equilibrium effects, which should
not increase the potential benefits of changeholding.30 For these expla-
nations to be the sole cause of changeouts, then, our results are only con-
sistent with a model of firm behavior where being surveyed induces
firms to adopt behaviors that they know to be unprofitable. While this
sort of firm behavior is difficult to reconcile withmost conventional eco-
nomic modeling, we cannot rule it out.

5.1.2. Behavioral change which is unprofitable in the long run
A second interpretation of our results is that solving the changeout

problem is only profitable in the short run and costly in the long run,
and that our interventions inducedmyopia among sample respondents.
We should thus think about changeouts in dynamic equilibrium. One
30 If more nearby firms hold change, then there are fewer local sales which result in a
changeout, shrinking the number of potential sales available to a firm with adequate
change stocks. We discuss the role of potential dynamic equilibrium effects below.
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explanation which would be consistent with this is if profit-loss to
changeouts are shared within the marketplace, so that all lost sales
caused by changeouts are absorbed by nearby firms. Our profit results,
then, would indicate that increased changeholding allows treatment
firms to capture more sales from their neighbors in the short run.

In Appendix A we discuss our spillover analysis, which does not
show direct evidence of negative spillovers on nearby firms' profits.
We suspect that we lack sufficient statistical power to detect such spill-
overs. Semi-structured interviews with respondents suggest that most
customers who experience a changeout simply purchase the item
from another vendor (see Panel A of Appendix Table A5). Firms may
therefore respond by holding more change to capture more of total
aggregate sales available. However, if their neighbors began holding
additional change as well, then revenues would presumably decrease
as treatment firms lose their competitive advantage.

In this light, one can consider the decision to hold change to be anal-
ogous to the classic prisoner's dilemma problem: if firms in a market-
place all hold change, then on average they receive the same revenues
as if none of them do but pay the additional cost of maintaining change
stocks. Firms therefore would prefer to collude with each other to avoid
holding change. Given that changeouts impose costs on customers too,
collusion in low changeholding may be a means of collectively taking
some consumer surplus. However, firms each have an incentive to devi-
ate from this equilibrium to maximize their share of industry-wide
profits. Seen in this light, there are several potential interpretations of
our result: first, it is possible that we suggested a new deviation to
firms which had not previously occurred to them which is profitable
in the short-run. We hold this explanation to be consistent with the
role of limited attention: they were not being sufficiently attentive to
devise a strategy for gaining the largest share of available industry-
wide profits possible. An implication is that inducing behavior change
among some firms may push the market towards the unpleasant
equilibriumwhere everyonemust hold change in the long-run. Second,
it is possible that firms purposely maintain the preferred equilibrium
through a system of guaranteed punishments for firms that hold
ample change, for example through the threat of moving to the no-
changeout equilibrium for some time. In that case, firms may have
been well aware of the potential short-run gains to changeholding but
preferred not to risk long run punishments to achieve them. If so,
given that our interventions were effective at reducing changeouts,
we would infer that being surveyed and provided information induced
study firms to value short run profits at the cost of a long run risk of
punishment from other nearby firms in a way they had not previously.

Our experiment did not track firms over the long-run to observe the
eventual equilibrium. Unfortunately small firms in Kenya exhibit high
turnover (Keats, 2012), and our sample is no exception. As a result,
collection of long-run profit data were not possible, and we cannot
make a definitive statement as to how changeholding equilibria
responded to our intervention. However, it is not clear why being
surveyed or provided informationwould induce sample firms to expose
themselves to punishments from other firms if that deviation was not
profitable in present value, given that study interventions did not
change the underlying incentive structure.31 Moreover, the same
turnover that prevented collecting long-run data also suggests that co-
operation is likely to break down among firms in our setting: if firms
are unlikely to stay in a particular marketplace over time, the range of
potential punishments must lessen. Still, while we have little reason to
expect that our interventions changed firms' intertemporal preferences,
we cannot rule out this possibility.
31 One explanation whichwould be consistent with this is if orienting attention towards
changeouts made firms forget about the equilibrium punishment structure, which would
again be consistent with a model of limited attention at work.
5.2. Profitable behavioral change

The final set of explanations we consider is under the assumption
that our measured behavioral change and profits are accurate. We
interpret these results as most consistent with our interventions
drawing entrepreneurial focus towards the changeout problem,
which may be profitable. The results are then evidence of a set of ex-
planations consistent of learning, aggregation cost and inattention
models.

One interpretation of the results is that firms are learning over time
about the returns to holding change in response to the survey and the
information treatment. The survey in particular provided no new infor-
mation to respondents but instead just elicited the information that
firms already had. If the increase in salience about change leads firms
to learn about its importance, we believe that this type of learning
story falls within the broad class of models of inattention as firms had
previously failed to learn because they were inattentive towards
change. While the information intervention may be providing new in-
formation on market averages, the survey itself is hard to square with
a learning story that doesn't have attention at its core as the underlying
constraint.

The hypothesis that we find most consistent with the observed
patterns of behavior change is that the interventions made the
change management decision more salient and induced the owners
to at least partially process the information that was already avail-
able to them or incorporate that information into their decision pro-
cess. This hypothesis is consistent with both the results on behavior
change and profits, and a broad literature on limited attention. An
inability to process all available information is at the core of many
models of inattention, including models of rational inattention
(Sims, 2003) and the bounded rationality model of Gabaix and
Laibson (2005) incorporates a cognition cost when agents choose
to devote time to reducing uncertainty about a given decision prob-
lem. It is difficult if not impossible for us to determine whether our
study firms were optimally allocating attention, particularly given
Banerjee and Mullainathan (2008) argues that the owners of the
firms are also choosing whether to use their finite attention on busi-
ness decisions versus important matters at home. Our results are also
with consistent with other empirical evidence on the role of salience
(Chetty et al., 2009; Finkelstein, 2009), which support models of
shrouded attributes DellaVigna (2009). These models are in princi-
ple difficult to distinguish empirically (which DellaVigna (2009)
notes in his survey piece), and our analysis is no exception.
6. Conclusion

In this paper, we focus on a simple business decision that must
be made on a regular basis by small firms in Western Kenya — how
much change to keep on hand to break larger bills. We document that
firms consistently lose a number of sales, both directly and indirectly,
by having insufficient change stocks. Using two simple interventions,
we provide evidence which is consistent with the idea that some
business decisions may not be fully attended to. The interventions
make the change management decision more salient and induce the
owners to at least partially (cognitively) process the information that
was already available to them, but do not change the financial costs or
benefits of changeholding behavior, except potentially through equilib-
rium responses. The results show that both interventions increased
changeholding and resulted in fewer lost sales due to insufficient
change and a reduction in lost profits. We interpret this behavioral
change as most consistent with a model where limited attention
impacts business profitability in negative ways. Though having change
is a relatively straightforward aspect of running a business, it may be
one that is overlooked if owners are constrained in the amount of atten-
tion they can dedicate to the management of their business.
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There are some key limitations to the study, including our inability
to track firms over time to see if the changeholding behavior persists
beyonda fewmonths.Weprimarily rely on self-reports on changeman-
agement practices and sales/profits, and our measure of profits is very
noisy, though we confirm changes in changeholding behavior through
an objective audit measure.

Despite these limitations, our focus on change management
provides some insights into underlying constraints facing small firms
in a developing country context. The particular business decision that
we study is surely not the most important factor affecting micro-
enterprises' profitability. It is, however, a nontrivial contribution to
profits and a good candidate for a decision affected by limited attention,
since other constraints seem less relevant and improvements are
not difficult to ascertain and implement (in contrast to, for example,
inventory management). While we cannot definitively determine that
limited attention, much less the precise model of limited attention, is
causing firms to lose out on profits, our results suggest that directing
attention towards particular business practices (which is a component
of all business training interventions) may increase firm productivity.

Appendix A

A.1. Spillovers and equilibrium effects

We anticipate that our treatments may have had two types of
spillovers, leading to equilibriumeffects and potentially affecting the in-
terpretation of our estimates. First, firms that are being treatedmay dis-
cuss our changeout survey with other nearby firms. To the extent that
discussions which take place between entrepreneurs serve to remind
untreated firms of the changeout problem, we may expect to see atten-
tion constraints slacken market-wide when our enumerators conduct
interventions. Second, changes in treatment firm behavior may directly
affect firms that are not being treated. Specifically, if firms are capturing
a larger fraction of potential sales due to improved change manage-
ment, then that may result in other nearby firms experiencing fewer
sales. These two types of spillovers should have opposite effects on
our estimates: learning spillovers would result in conservative esti-
mates; in contrast, spillovers due to behavioral changes of treated
firms would indicate that our treatments affected market equilibria, so
that our estimated differences are averages of the improved outcomes
for treatment firms and the worsened outcomes for control firms.

In the 2011 wave of the survey, we collected GPS coordinates of
study firms, allowing us to determine the effects of being near treat-
ment firms on various outcomes. We focus on differences in reported
changeouts and behavior during firms' first visit as a function of neigh-
bors' treatment status since these visits serve as the cleanest control
group.32 The experimental design ensures that on each firm's first visit
there is a random fraction of the other nearby firms who have already
been enrolled into our study. For different outcome measures yi1, we
therefore regress:

yi1 ¼ β1NumCloseFirmsi1 þ β2ShareTreatedi1 þ λt þ εi1

where λt are month indicator variables as before, NumCloseFirmsi1
indicates the number of firms within 100 m of firm i, and ShareTreatedi1
32 This restriction prevents us from being able to reliably separate spillovers from the in-
formation intervention to those from the changeout survey intervention. Only one cohort
of firms in 2011was enrolled after any had received the information intervention, render-
ing the share of nearby firms that had received the information intervention almost
completely collinearwith the share of nearby firms that were treated, the number of near-
by firms, and month dummies (the R2 from a regression of share of information firms on
those variables at the time of the first visit is 0.91).
indicates what fraction of those firms are already enrolled in our
study.33 Appendix Table A4 presents the results of this estimation. We
use Conley (1999) standard errors to allow for spatial correlations, with
a cutoff threshold of 200 m. StandardOLS errors yield qualitatively similar
conclusions.

There are some important spillovers from our treatment on other
nearby firms. First, columns (1) and (2) reveal that firms experience
fewer changeouts when other nearby firms are treated, and the effect
on the number of changeouts is significant at the 5% level. This
would lend support to the learning channel for potential spillovers, and
suggest that our estimates underestimate the effects of treatment on
changeouts.34 There are no reported differences between firms in more
or less dense treatment areas on the amount of cash or change that entre-
preneurs are bringing into the shop, suggesting that this learning does not
affect behavior on that dimension. However, columns (5) and (6) reveal
how these firms are nonetheless able to reduce changeouts: they are
sharing change more frequently (by both giving and receiving change
more times per day, though only the latter is statistically significant).

This suggests that our estimates on sharing change can be
interpreted as both a reduction in sharing behavior by treatment firms
and an increase in sharing behavior by non-treated firms. The results
are consistentwith the following interpretation: the learning effects ap-
pear to be insufficient to change practices outside of the work place
(since firms do not adjust the amount of cash brought in), but result
in a higher frequency of transactions at the work place. We note that
if treatment firms are refusing to share change because of the salience
of treatment, the overall pool of potential firms to get change from
would decrease, which could contribute to the higher frequency change
sharing of untreatedfirms. Finally, columns (7) and (8) reveal that there
are no spillover effects on profits that we can estimate.

A.2. Functional form choices on profits

In themain text of the paper, we measure profits in logs rather than
levels. Some of the literature on entrepreneurship in development
countries prefers a level effect for structural reasons, e.g. de Mel et al.
(2008, 2009a) argue they expect a level change in response to an
exogenous increase in capital. In our case, we anticipate that better
change-holding practices would increase the fraction of small-value
sales completed at many shops, making the levels versus logs choice
much less clear. We prefer the logged specification for statistical
reasons: sample firms are quite heterogeneous in size, and in some
ways we anticipate particularly important effects on the small firms.
In such a heterogeneous sample, OLS will put relatively more weight
on larger-scale businesses in a levels specification (as those businesses
have larger daily and weekly variance in profits), but treat firms of dif-
ferent sizes equally in a logged specification. Nonetheless, for compara-
bility to previous results, columns 1–3 of Table A7 repeat the profit
estimates using levels on the full sample. Estimates show that firms in-
crease sales in 2 hours by 90 shillings, 2 hour profits by 20 shillings, and
weekly profits by about 100 shillings in response to the information in-
tervention, though these estimates do not quite reach conventional sig-
nificance thresholds. Columns 4–6 demonstrate that some of the reason
for the discrepancy between these results and the logged results is in-
deed due to these larger firms: once we omit the top 2% of firms in
terms of average weekly income, 2 hour estimates become marginally
significant and weekly estimates again hover at the threshold of
significance.
33 Results do not change when the radius around firms is increased to 200 m.
34 Firmsmight also experience fewer changeouts because theymake fewer transactions,
since nearby treatment firms are losing fewer customers. However,we see no reduction in
profits or sales in the last 2 hours.
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(See Appendix Fig. A2 and Appendix Fig. A3.)
Notes: See Figure 1 notes.
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Appendix Fig. A2. Time-of-day trends in change stocks.

Appendix Table A2
Attrition.

(1)

Successfully surveyed

Panel A. Fixed effects
Planned visit number 0.01

(0.02)
Given information 0.01

(0.01)
Observations 5180
# Firms 508
Mean of dependent variable 0.93

(1) (2)

Successfully surveyed at least once

Panel B. Simple means
Sampled for information 0.01

(0.01)
Veteran cohort 0.02⁎

(0.01)
Constant 0.97⁎⁎⁎

(0.01)
0.96⁎⁎⁎

(0.01)
Sample Post-information Full
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Appendix Fig. A3. Time-of-day trends in willingness-to-pay.

Observations 508 916

Notes: The dependent variable in Panel A is whether the firm was successfully surveyed
thatweek. Regressions includeweek ∗ monthfixed effects. In Panel B, column 1 is restrict-
ed toweeks after the information interventionwas given and column 2 includes all weeks.
There are 916 observations in column 2 because all 508 firms could have appeared as nov-
ice cohorts but only 408 could appear as veteran cohorts (since 100 firmswere enrolled at
the end of the studywindows). Standard errors are in parentheses and are clustered at the
firm level in Panel A and column 2 of Panel B.
⁎⁎⁎, ⁎⁎, and ⁎ indicate significance at 1%, 5%, and 10%, respectively.

Appendix Table A3
First stage for information intervention.

(2)

Received information

Sampled for information 0.95⁎⁎⁎

(0.01)
Constant 0.00

(0.01)
Observations 508
R-squared 0.92

Notes: The dependent variable is whether the firm actually received the
information intervention.
Appendix Table A1
Value of lost sales.

Ln value lost sales Ln value lost profits Lost sales cash on hand

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Veteran cohort −0.32⁎⁎⁎

(0.12)
−0.25⁎⁎⁎

(0.09)
−0.21⁎

(0.12)
Visit count −0.10⁎⁎⁎

(0.03)
−0.08⁎⁎⁎

(0.03)
−0.01
(0.04)

Sampled for information −0.42⁎⁎⁎

(0.14)
−0.32⁎⁎⁎

(0.11)
−0.34⁎⁎

(0.17)
Given information −0.54⁎⁎⁎

(0.14)
−0.42⁎⁎⁎

(0.11)
−0.43⁎⁎

(0.21)
Pre-information average of dependent variable 0.52⁎⁎⁎

(0.04)
0.50⁎⁎⁎

(0.04)
0.37⁎⁎⁎

(0.05)
Observations 866 497 4814 863 497 4792 648 293 1981
# Firms 508 497 508 508 497 508 436 293 388
Control mean 2.69 2.09 2.89 2.02 1.56 2.14 1.61 1.56 1.89
Control std. dev. 2.19 1.97 2.83 1.73 1.51 2.22 2.00 1.76 2.44
Specification Mean Mean FE-IV Mean Mean FE-IV Mean Mean FE-IV
Sample No info Post-info Full No info Post-info Full No info Post-info Full

Notes: See Table 3 for notes on specifications. The exchange ratewas rougly 80Ksh to $1USDduring the sample period. Standard errors are in parentheses and clustered at thefirm level in
columns 1, 3, 4, 6, 7 and 9.
⁎⁎⁎, ⁎⁎, and ⁎ indicate significance at 1%, 5%, and 10%, respectively.

Standard errors are in parentheses. ⁎⁎⁎ indicates significance at 1%.



Appendix Table A4
Spillovers.

Lost a sale Num lost
sales

Ln Ksh
brought in

Ln Ksh change
brought in

Times receiving
change

Times giving
change

Ln sold last
2 hours

Ln profits
last 2 hours

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

Number of firms within 100 meters of business 0.00
(0.00)

0.05⁎⁎

(0.03)
−0.01⁎⁎⁎

0.00
0.00
(0.02)

−0.07
(0.04)

−0.068⁎⁎

(0.03)
0.00
(0.01)

0.00
(0.01)

Share Treated Firms within 100 meters of business −0.23
(0.25)

−5.13⁎⁎

(2.11)
0.10
(0.09)

0.26
(0.43)

7.71⁎⁎

(2.93)
4.41
(3.26)

0.48
(0.48)

0.54
(0.50)

Mean of dependent variable 0.59 3.52 5.07 3.15 16.28 10.31 5.07 4.05
Std. dev. of dependent variable 0.49 7.11 1.80 2.08 11.30 1.09 2.04 1.69
Observations 197 198 198 197 187 194 198 198

Notes: Datawere restricted to the first visit with a given firm. The sample is restricted to firms from the second phase of data collection, in 2011 aswe do not have GPS coordinates for the
other firms. The regressions also include month dummies. Conley (1999) standard errors are in parentheses, though results are qualitatively unchanged using robust standard errors.
⁎⁎⁎, ⁎⁎, and ⁎ indicate significance at 1%, 5%, and 10%, respectively.

Appendix Table A5
Cash management.

(1)

Mean

How do you save money from the business?
Bank 0.31
ROSCA 0.56
Home 0.57
M-Pesa 0.22
Other 0.03

What do you do with the cash at the end of the day?
Bring home 0.76
Put in bank 0.05
Put in ROSCA 0.31
Put in mobile money account 0.13
Buy items 0.58
Restock 0.31
Other 0.05

When do you deposit money into the savings product?
End of day 0.41
Next day 0.05
Later in week 0.46
Later in month 0.08
Do you find it hard to save money? 0.58
Do you have full control over your money? 0.90
Do you mentally separate business and personal money? 0.64
Do you physically separate business and personal money? 0.05
Do you consume more when your business has a good day? 0.87
Do you have another source of income? 0.29
Do you have a mobile money account? 0.77

Notes: Data are from semi-structured endline interview. There are 238 observations for most vari-
ables though the exact sample size differs from question to question.

Appendix Table A6
Other information from endline.

(1) (2)

Mean N

Panel A. Costs of changeouts
Do customers ever buy more when you run out of change? 0.28 60
What percentage of the time do customers buy more? 0.07 17
When you run out of change, do you think the customer ever goes home without buying the item? 0.02 60

Panel B. Other inventory decisions
Value of inventory (trimming top and bottom 1%)a

Wholesale 11,655
(23617)

455

Retail 17,220
(36437)

456

Did you have a stockout last week? 0.32 237
If yes, total value of lost sales from stockouts 1241

(4623)
76

Notes: Data are from the semi-structured endline interview.
a There are many more observations for this variable since the other questions were only asked for a subset of the endline surveys.
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Appendix Table A7
Additional Profit Estimates.

Full data Omitting top 2% of firms

Dep. var. Sold last 2 hours Profit last 2 hours Profit last week Sold last 2 hours Profit last 2 hours Profit last week

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

Visit count 12.73
(21.75)

−0.28
(2.38)

−14.51
(12.65)

−6.09
(15.39)

−0.82
(2.37)

−18.58
(12.40)

Given information 89.53
(92.26)

21.64
(14.60)

97.01
(59.84)

158.10⁎

(82.37)
26.03⁎

(14.37)
90.92
(57.33)

Observations 4801 4488 4522 4690 4407 4444
# firms 508 507 507 497 497 497
Control mean 681.49 139.15 1566.64 627.44 136.83 1532.72
Control std. dev. 1308.14 165.43 1361.77 1122.72 164.23 1317.81
Specification FE-IV FE-IV FE-IV FE-IV FE-IV FE-IV

Notes: See Table 3 for notes on specifications. The exchange rate was roughly 80 Ksh to $1 USD during the sample period. Standard errors are in parentheses and are clustered at the firm
level.
⁎⁎⁎, ⁎⁎, and ⁎ indicate significance at 1%, 5%, and 10%, respectively. The top 2% of firms is relative to mean weekly profits. The top 2% of firms make over 5500 KSH/week.
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