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Abstract
In this paper, we conduct an impact analysis ofrogiedit on entrepreneurial activity using a
new data-set collected among 740 entrepreneurselb¢ga Panama. Our focus is on a new
type of microfinance institution which grants loansenterprises falling in what we call the
financial missing middle, i.e., enterprises which #o big for traditional microcredit but not
big enough for commercial banks. We collected alpalanced panel of data on enterprise's
business and credit history. Using our partnerigsrwof credit attribution, we build a
regression discontinuity design to evaluate theotfbf loan's obtainment on the activity of
financed enterprises. Our results show a limitepaioh of access to credit on firm's revenues
despite a significant impact on investment in equept and immobilization. The magnitude
of the positive effect is higher on micro-enterpsiswhile auto-enterprises are negatively
impacted by microcredit as is usually documentedha literature. We emphasize that the
cost of credit is one of the major determinantstied limited impact of microcredit on
entrepreneurial activity.
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1. Introduction

Evaluating microcredit's impact on its beneficiaries been a major topic of interest for both
development researchers and policymakers over #st fwo decades (Banerjee, 2013;
Fouillet and al., 2013) as it was seen as a usedlifor poverty reduction. Unfortunately, the
literature converges toward a conclusion arguiraj thicrocredit has no or at the best a very
limited impact on its users. The most recent evideis provided by the compilation of six
randomized control trial studies in a special iss#he American Economic Journal: Applied
Economics in January 2015 (Banerjee et al., 20h8ged, all six experiments conducted in
different countries over four continents, found smnificant impact of microfinance
institutions (MFIs) on their client's welfare.

One common trend that these studies share withtladir microcredit's impact evaluations,
since Pitt and Khandker (1998)'s seminal contrdutis their focus on the so-called
traditional MFIs (generally small loans, gendereated, group-based lending). Indeed,
microcredit primary objective is to provide accéssfinancial services for people who are
excluded from the market by commercial banks. Bfgrofg funds for the creation and/or
extension of an income generating activity, MFlekseto pull their clients out of poverty.
Thus, most of the literature on microcredit's intpagaluation uses measures of clients
economic and social welfare as dependent variaBlgsdoing so, these studies ignore an
important mechanism of microcredit: resources olg@ithrough MFIs are mainly intended to
finance business activities that generate enougbntees to repay the loan. Consumption or
other sources of welfare improvement are indeedrskary measures of microcredit's impact
because only the surplus left after loan repayrsbotild be allocated to the growth of these
variables. Also, it is standard in the literatuoeuse a difference-in-difference approach to
evaluate the effect of microcredit on its benefieis. This methodology is regularly criticized
(Hulme, 2000) for various reasons: sample biascsele (Morduch, 1999, 2000), the

construction of the control group (Karlan, 2001 External validity of such case studies.



The objective of the present paper is twofold. tFivge present a model of microcredit's
impact evaluation based on a partnership with atype of MFI in Panama which focuses on
a new range of clients: enterprises trapped in waftcall the missing middle of financial
markets. This segment regroups all enterprises fintincial needs exceeding the funding
capacity of traditional MFIs while remaining too alfnto interest commercial banks. Second,
we build a new model of microcredit's impact analysing a regression discontinuity (RD)
approach based on our partner MFI's credit atiobutules. Our estimation is performed on a
sample of micro, small and medium enterprises (MyNtat are representative of the
potential clientele of our partner MFI. We collettthe data in July 2014 during a field
investigation covering the four main provinces ahBma in terms of economic activity and
population. Our sample includes both clients of @artner MFI and others financial
institutions such as traditional MFI, commerciahks or direct competitors of our partner.
Some entrepreneurs with no access to financialicgsrvconstitute a control group for
evaluating the effect of loan obtainment on ent&apurial activity.

Our paper fall within a pretty recent trend in tiierature on microcredit's impact evaluation
which focuses on variables measuring businessitgctly can be related to previous papers
from Cotler and Woodruff (2008) in Mexico and Bgeeret al. (2010) in India. But these
studies are also focused on traditional MFIs thatkaown for targeting enterprises operating
on a scale that is too small to generate macroecmsceffects on employment or growth. We
choose to focus on enterprises that are usuallgrued by financial institutions because their
needs exceed the funding capacity of traditional'$Ahile their characteristics do not fulfill
the eligibility criterion of commercial banks. Ydhese enterprises compose the majority of
developing countries entrepreneurial base. OumpamiFl has the objective to develop a
dynamic private sector able to create jobs and pteraconomic growth. Thus, its targets this

type of enterprises by offering loans ranging fran®00$ to 50 000$ with maturity dates



going from 12 to 80 months. But, given the intemadés situated between 20 and 35% per
year, these loans are still considered as micrdcdegpite the amount and the maturity that
are significantly higher than what is seen wittditianal MFIs.

Another contribution of our paper is the use of ethmdology that exploits the existence of a
discontinuity in the distribution of entrepreneugenerated by the application of a loan
eligibility criterion. Indeed, like all financiahstitutions, our partner MFI is concerned by his
loans repayment rates and thus only attributesitctedentrepreneurs that may generate
enough revenues to cover their loan and intergstyraent. In practice, for each applicant, the
MFI calculates the debt-to-income ratio by dividittge sum of all his revenuesiith the
monthly amount due for the repayment of the loanshepplying for. The discontinuity into
the distribution of entrepreneurs is created byetkistence of a threshold value for that debt-
to-income ratio below which the MFI considers tleet applicant is not eligible for the
required loan. To build our empirical model of RBsdyn, we follow the recommendations of
Lee and Lemieux (2010) to ensure that the existend¢kis discontinuity is exogenous from
the entrepreneur's point of view. As the valuehef threshold is only known to the MFI, we
formulate the hypothesis that an entrepreneur damaaipulate his information to self-select
on either side of the threshold. We test empirnycldl evidence of self-selection by using the
test developed by McCrary (2008) to verify the ammty of our assignment variable (the
value of the debt-to-income ratio) around the thoés$ value. We estimate our empirical
model with the new methodology developed by Calomtal. (2014a, b) that produces RD
estimates and associated confidence intervaldtithtare robust to the bandwidth choice. By
doing so, they correct the propensity of previols dstimations techniques to over-reject the
null hypothesis of no treatment effect. Our analysicentered on the average loan granted by

our partner MFI in 2014. At 6 000$, this amounsignificantly higher than what is studied in

" Which are enterprise's profits plus all other atitig revenues net from all household expenseotret loans
repayment fees.



the existing microcredit's impact evaluation litera. Our results show a positive and
significant effect of loan obtainment on the legéinvestment measured both by equipment
(working capital) or long term fixed assets (imniidaition). There is also a positive effect on
the amount of revenue generated by the entrepri@aheativity although its magnitude is
smaller and more variable than what is obtainedhentwo measures of investment. These
effects appear to be conditioned by the rigor withich the eligibility rule is determined
across different financial institutions as showntlmee alternate RD setups: sharp RD (strict
application of the rule), Fuzzy | RD (treatmentgpanclude all eligible entrepreneurs) and
Fuzzy 1l RD (treatment group comprise ineligibletrepreneurs whom got a loan
nonetheless). By progressively introducing eligibhlen-financed and non-eligible financed
entrepreneurs into the treatment group, we seahviestigate the role of credit costs on the
evaluation of microcredit's impact. Indeed, theibliity rule being dependent on the credit
attribution conditions (amount, duration, intereate), going from sharp to fuzzy design
correspond to a relaxation of the rule and thus tieduction of credit costs. It appears that our
partner MFI's rule is too restrictive for a 6 00lfn because the inclusion of non-eligible
financed entrepreneurs raises the magnitude omatdd effects from loan obtainment.
Decomposing these results by enterprise's size shbat the positive effects of loan
obtainment are concentrated on microenterpriseteveuto-enterprises (no employee other
than the owner) are negatively affected as is decued in the literature. To test the
robustness of our results to the choice of loanuarjave replicate the analysis on two other
loan sizes: the average loan in our sample (136888 the highest loan that is frequently
granted by our partner (30 000%).

The rest of the paper is organized as follows.rét fsection introduces some facts about our
partner MFI and its position in the Panamanianrfai@ sector before presenting the structure

of the data used in this paper. In section 3, vesqmt the details of our identification strategy



using the threshold generated by our partner Mifédit eligibility criterion to build our RD
model. Section 4 starts with the tests assessiagvdiidity of our empirical methodology
before reviewing the main results investigating #ffects of the 6 000$ loan amount on
entrepreneurial activity in Panama. Finally, befooaclusion, section 5 presents the results of

robustness checks.

2. Data and descriptive statistics

Our data-set was collected during a field studyuty 2014 with the collaboration of a new
type of MFI established in Panama since 2010. At tlate, the MFI had a portfolio of 2 500
clients worth of 14 millions of US dollars in grassns. A particular feature of this MFI is its
focus on the enterprises of the missing middlararfcial markets i.e. enterprises that are too
big for traditional MFIs but not large enough famemercial bank’s standards. Offered loans
go from 1 000 to 50 000$ with associated maturdyed between 12 and 80 months and
interest rates of 20 to 35% per year. With an ayer@an of approximately 6 000$, our
partner is very different from traditional MFI udlyastudied in the literature on microcredit's
impact evaluation. It is an important actor on BPenamanian microfinance market that is
constituted among others by 11 traditional MFIs &dommercial banks operating with
microfinance licenses. Graphic 1 in appendix A enés the average loan granted by some
financial institutionsincluded in our study sample.

We notice that commercial banks (Banco GeneralNextional) usually offers loan amounts
that are higher than those of our partner whilditi@nal MFI's (Microserfin and Azteca) are
on a smaller segment of the market. It also seeatsour partner has two direct competitors
on its enterprise's financial missing middle segn{®anco Delta and Continental). Despite

the large number of financial institutions of difat types offering credit on the Panamanian

" our sample contains clients of approximately 5@edént financial institutions. Graphic 1 preseriie two
most important commercial banks and traditional #&lbongside with the two competitors of our partnethe
financial missing middle.



market, approximately one-third of the 543 000 MSktiEounted for throughout the country
are unserved according to a report published in02b6¢ the Panamanian Microfinance
Network called REDPAMIF. Hence, we designed ouwvsuyrso our sample is representative
of the population of MSME in Panama with this partar feature pointed out by the
REDPAMIF. Moreover, these firms represent the papoh of potential clients for MFIs
targeting the missing middle. Starting with ourtpar business plan, we identified the profile
of the MSME that are likely to be its client an@mhed a random data collection among those
enterprises (for more details on our survey desigier to Diallo and Goyette (2016)). We
conducted 740 interviews on a representative sél®ME located across the country and
collected data on their activity and credit histoBverall, our sample is composed of 255
entrepreneurs with an outstanding loan for thetiveg and 485 entrepreneurs with no access
to financial services. Among the latter, there 226 entrepreneurs that declared they did not
want to apply for a credit or did not need moreitzdpThat leaves us with 260 entrepreneurs
who are credit constrained, meaning they need toowofor investment but doesn’'t have
access to financial services. The proportion of 3&P/credit constrained MSME in our
sample is very close to the 33% identified in thEDRAMIF report in 2010. Also, our
investigation covers the four main provinces (Pama@hiriqui, Coclé and Veraguas) which
account for more than 90% of the economic activititanama and where 7 of the 9 branches
of our partner MFI are located. Figure 2 presenésrhap of Panama with the geographical
coverage of our data collection.

The data-set contains information on the entrepners@cioeconomic characteristics, his
entrepreneurial activity and his access to findns@avices whether it is for personal or
professional use. By asking information on creditl doans at different dates, we build an

unbalanced panel data on enterprise's businessredi history. The data structure allows us



to perform the necessary cross-verifications fgpleamenting a RD design according to Lee
and Lemieux (2010):

- Ensuring the comparability of the financed and financed enterprises prior
to loan obtainment with the data at the entericegation date;

- Calculating the debt-to-generated income ratiod@®in order to evaluate the
eligibility to the treatment according to our patrMFI rules right before the start of
its operations;

- Assessing the impact of loan obtainment up to 4syafter the treatment by
estimating the difference in the measures of ergregurial activity between the
treatment and control groups in 2014.

Before discussing all the model specifications astimation results, we first present in table
1 some descriptive statistics on different measafetrepreneurial activity. These statistics
permit us to outline the profile of the averagecemtise in our sample which operates mainly
into four sectors: retail (36%), services (24%),nofacturing (9.5%) and housing/food
services (9%). This sectoral distribution is simila what is observed in the Panamanian
economy in its entirety. With an annual revenud2® 864% and 2.6 employees, the average
enterprise of our sample fall in the range of mienterprises accordingly to the World Bank
classification. Indeed, the last Panamanian WordakBEnterprises Survey (WBES) which
focus on medium and large enterprises were conduct2010 and surveyed firms that have
in average 149 000 000$ in sales and 25.7 employdss enterprises in our sample are
younger than those of the WBES with an averagéafehrs of activity compared to 16 in the
WBES.

Self-employment is very common in our sample asttwml of the entrepreneurs declare their
business as being their only activity. For therficial access, approximately one third of the

enterprises in our sample possesses a loan far basiness. We recall that 35% of the



entrepreneurs in our sample were credit constrabexhuse they did not have access to
financial services while they needed capital taestvn their business. The rest of the sample
respond that they did not need more capital to aipetheir enterprise. We use these

differences to build our empirical model presentethe next section.

3. The model

To evaluate the impact of loan obtainment on engregurial activity, we build an empirical
model that can be described by the following gdresyaation:

Yi=a+ BT, +X;+¢ (1)
WhereYi is our variable of interest, which successivelglicates for each entrepreneauyr
different measures of entrepreneurial activity (sde 1): annual value of revenues, costs of
exploitation, fixed assets and equipments, numbenmployees and monthly cost of wages.
Xi is the set of control variables later identifiedsubsection 3.2. Variabl& indicates the
treatment (loan obtainment) and is evaluated i2@@e last year prior to the beginning of
our partner's activity in Panama. Its dichotomiduga(0 or 1) is determined by the
entrepreneur’'s capacity to obtain a loan followting eligibility criterion set by our partner
MFI. This criterion compares, for each applicantrepreneur, the debt-to-generated income
ratio (or more shortly the debt coverage ratio Wwhie noteDC;) with a threshold value for
each loan size. Mathematically, treatment is atled¢@accordingly to the following equation:

_(0if DC; <
T"_{lifDCiZS (2)

For each entrepreneur, the valueDd; is calculated by dividing all his revenues netrirall
his expenses by the monthly repayment associatdd thee loan he is applying for. This
monthly repayment itself is defined into the MREgnfidential credit policy by a special
formula that combines loan's amount, duration dmel associated interest rate.is the

threshold value folDC; below which an entrepreneuris considered non-eligible for a



specific loan. Different values farare defined for each loan size into the confidémtiadit
policy of our partner MFI thus creating an exogenaliscontinuity in the distribution of
entrepreneurs. Next subsection explains in morailddhe setting of the eligibility criterion

and why we can use it to design the RD model foreoopirical approach.

3.1.ldentification
Our model is built on the existence of a discoritinin the entrepreneur's distribution around
a specific value for the debt coverage ratio. Rarapproach to be valid, this threshold value
needs to be exogenous from the entrepreneur’'s pbinéw, meaning he cannot manipulate
directly hisDC; value in order to place himself on one side ordtier of the threshold. To
verify this, we first present theoretically the imstage process through which our partner
MFI grants his loans and later we show some engbiggidence for the exogeneity of the
threshold in subsection 4.1.1.
Like all MFls in the world, our partner has credglificers who actively look for new clients on
the field and act as loans seller. They have at tisposal a methodological guide for
identifying potential clients and filling a loan @ation. The credit officer collects all the
relevant data on the potential client before sutimgitthe application to his branch manager
(our partner currently has 9 branches in Panante.rmanager performs a preliminary check
to ensure that the application contains all theuireg information and then hands it to the
credit analyst (at the MFI headquarters) whose iphwofold. First he compares the
information collected by the credit officers withose contained in the MFI client’s database
covering all the sectors of the economy. The ahalga even perform a surprise visit to the
potential client in order to verify the existendetlee business and his performances. Second,
he ensures that credit conditions proposed by ribaitcofficer respect the MFI's confidential
credit policy (amount, maturity, interest rate, latdral). Then, he calculates tb; value

and compares it to a specific threshold also ddfiméo the confidential credit policy. For



example, an entrepreneur is eligible for a 30 O@® if his debt-coverage ratio is at least
1.25, meaning his monthly generated revenues repiesa minimum of 1.25 times the
monthly payment due for that loan.

It's only when these steps are completed thatate application is finally introduced to the
credit committee who has the final word on all &gdlons. For our partner MFI,
approximately 50% of the applications filled by tbeedit officers pass the verification
process and are submitted to the credit committé@nce the committee approves the
application, before loan disbursement, all the doents and possessions presented as
collateral by the applicant as guarantees haveetoebiewed and validated by the legal
department. Any inconsistency in that step can kdad to the rejection of the application.
During the whole process, the potential client tiespossibility to withdraw his application,
especially if the conditions offered by the craafftcer happen to be modified.

But apart from his first contact with the credifioér or exceptionally with the credit analyst
in case of a field verification, the applicant has other interaction with any of the MFI's
decision-maker. Plus, credit officers do not hawe tinstructions contained into the
confidential credit policy and thus cannot sharenthwith the applicant to influence the
information collected into the loan applicationrforOnly the credit analyst is qualified to
perform the ratio calculation and decides whethershbmits or not an application to the
credit committee which decide to grant or not thedit. Thus, loan obtainment is considered
as random from entrepreneur's point of view siteedpplicant cannot directly influence the
decisions of the credit analyst and the credit cdtemn We consider that the rule defining
loan’s eligibility is exogenous meaning entrepresecannot self-select on one side or the
other of the threshold. We verify this by perforgnian empirical test with the procedure

proposed by McCrary (2008) in subsection 4.1.1.



Thus, the treatment group is constituted of allible entrepreneurs according to the criterion
defined in our partner MFI's confidential creditlipp. For the purpose of our study, we
negotiated an access to that document and apgyuta to all entrepreneurs in our sample.
Given the high number of possible loan amountshesxe to set some particular loan sizes
where we will evaluate the impact of loan obtainm@m entrepreneurial activityp(
parameter’s value). We consider the average laangianted by our partner in 2014 for the
core of our analysis. This 6 000$ amount appeat®teelevant in regards of the features of
both our sample and our partner MFI but also to esaharacteristics of the enterprises
studied here. Indeed, given the revenues genepgtdiese enterprises (see table 1) and their
monthly profit of approximately 6 000$, they seembé able to afford the repayment fees due
for a 6 000%$ loan. Plus, one specific of the Lafimerican microcredit sector is its
commercial focus, meaning the amount of the avelage is higher there than in the other
regions of the world (Weiss and Montgomery, 200K). test the sensitivity of our main
results to the loan amount, we reproduce the aisatysthe average loan size in our sample
(13 6883%) and the highest loan amount that is #atijy granted by our partner MFI (30
0009%). Threshold values f&rC; are 1.25, 3.81 and 6.25 respectively for 30 003%89% and

6 000$.

3.2.Comparison of treatment and control groups prior totreatment
As recommended by Lee and Lemieux (2010), we paréotest comparing our treatment and
control groups prior to treatment date to ensuat floth groups were similar then. For each
of our measures of entrepreneurial activity, westbompare the two groups situated on either
side of the threshold. But we notice that someegnéneurs in our database have missing
observations for the variables required in thewdaton of DC. As we cannot evaluate their
eligibility for a loan, we are forced to excludeeth from our analysis and check for any

potential bias induced in our estimation. The fiest to verify whether excluded observations



are any different from those included in our analys a simple comparison of the means into
the two subgroups, taking into account that thexehdifferent variance. The second one runs
a regression of a dummy equal to one for excludbéderwations on measures of
entrepreneurial activity and test the significalee| of the associated coefficient. We control
for the presence of multiple investigators durimg data collection and include clusters at the
district level to control for geographical dispes Table 2 presents the results of these
exclusion tests with the first line of the columobServations" indicating the number of
included observations while the second is the nunobeexcluded ones for each variable.
From that table, we notice that despite the exclusif some observations, our sample size
(ranging from 375 to 419 depending on the consiatlgeziable) is still large enough to reach
the minimum number required to ensure that it gesentative of our population of interest
(336 observations). Also we observe that only theable number of employees seems to be
affected by the exclusion of some observations umrdhe excluded enterprises possess
approximately 1.2 more employees than the inclumlegls. This means that our estimation of
the impact of access to microcredit on the numibentgployees may be subject to an upward
bias, requiring some level of cautiousness inntsrpretation. With that in mind, we now turn
our attention to the comparison of our measuremntrepreneurial activity between treatment
and control groups for the included observations.

Table 3 presents the results of this mean equadsgy with the first line of the column
"observations" indicating the number of non-finasheaterprises while the second line is the
number of financed enterprises. The test is peddrprior to any treatment meaning that our
interest variables are considered in their valuthatstarting date of each enterprise. It shows
that only the measure of annual exploitation caestthe beginning of operation exhibits a
significant difference according to enterprise'saficing status. This variable can be

influenced by some structural factors like the geof activity or other unobservable factors



(e.g. managerial habits or ability) that might adéfect our other measures of entrepreneurial
activity. We thus choose to include it as a comtiariable rather than taking it as an interest
variable. Beside this difference on the measurexgfloitation costs, there are also other
variables that can be correlated to an entrepré&naccess to credit while influencing his
establishment's performance. In table 4, we compghee main characteristics of the
entrepreneur and his firm which can affect the ltesfuhis activity among the two groups of
enterprises defined on the basis of their accefiadacial services. From these numbers, we
observe that on average, financed enterprises &av@perating duration that is 3.21 years
longer than non-financed ones. Also they are ownedlder entrepreneurs (1.79 years) who
have had access to financial services for a lonlyeation whether it is for personal or
professional use. Finally, we can point out thar¢his a significant difference in the variable
identifying the sector of activity, meaning sometees have more access to financial services
than others We thus include these five variables (entrepreseage and personal use of
financial services, firm's age, sector of actiatyd professional use of financial services) as

controls §;) in our empirical model in addition to the measof@xploitation costs.

4. Regression discontinuity results

After presenting all the details and hypothesisitkthe structure of our empirical model, we
now turn our attention to the estimation itself. rOmpact analysis is based on the
methodological approach developed by Calonico.gRall4a, b) which has the advantage of
producing both robust coefficients and confidenotervals. Actually, RD estimates are
obtained by approximating the regression functiomeulying the data by local non
parametric polynomial functions. These polynomiate weighted with kernel functions
determined by the gap between each observatiothanithreshold defining the discontinuity.

One major problem of the usual RD estimates isrtBensitivity to the choice of the

" Most financed sectors are also the biggest sedtotse Panamanian economy: retail has 40 loansuin o
sample, services 25, manufacturing and transpontatnd storage 17 each, hospitality and food sesvid.



bandwidth value used in the construction of then&kfunctions. Indeed, the procedure used
to determine the bandwidth value (as describedriipehs and Kalyanaraman (2012)) is based
on the minimization of the Mean Squared Errors (Yp©ducing small confidence intervals
which over-rejects the null hypothesis of no treattneffect. To correct this issue, Calonico
and al. (2014a, b) use twice the asymptotic thefinst, to correct the bias induced by the use
of a large bandwidth value on the RD coefficientsl @econd to construct the associated
robust confidence intervals. More specifically,ythestimate the extent of the bias stemming
from the use of a large bandwidth and exploit itg¢ecenter the t-stat associated to the RD
estimates. Once they obtain new robust coefficjetitsy recalculate the associated errors
while taking into account the supplementary varamduced by the bias approximation in
the first step. Finally, they use the values ofd@n deviations from the robust estimations to
build the new asymptotic distribution that will denhine the confidence intervals associated
to the new estimates. The confidence intervalsgogiemselves robust to the choice of the
bandwidth value, they do not over-reject the nypdthesis. Thus, the effects estimated with
the procedure of Calonico et al. (2014a, b) areenmgorous than those from the usual RD
methods.

We apply this methodology in four different setdps our estimations. The first one is the
intention-to-treat (ITT) effect which compares aohtand treatment groups on the basis of
the simple eligibility criterion. Following Jacolt al. (2012), we then take into account the
effective obtainment of a loan to set three otlpercdications. The Sharp RDD setup strictly
applies the eligibility rule of our partner MFIetatment group includes only eligible financed
entrepreneurs while the control contains only niognkde non-financed ones. But since our
partner has been operating for only four yearsOh4?2 the sharp RDD setup does not reflect
the reality of the situation. That is why we chodeeimplement two more setups which

account for the fact that some eligible entrepremelid not get credit (Fuzzy | RDD) while



some non-eligible ones get funded anyway due to ghesence of another financial
institutions in the market (Fuzzy 1l RDD).

But before we detail the estimates produced byetk@erent setups, we present the results of
the empirical tests assessing the validity of oDrdesign. First the exogeneity of the credit's
eligibility threshold defining the discontinuity ithe entrepreneur's distribution. Second the
graphical plot of the variable of interest on tlssignment variable to obtain a first glimpse of

the results we can expect from the estimation ofempirical model.

4.1.Preliminary results
4.1.1. Threshold exogeneity: McCrary's test

This test consists in verifying the continuity, ano the threshold, of the density function of
the variable defining the assignment of observatiogtween treatment and control groups. In
our case, that variable is the debt-to-generatedne ratio which we shortly called the debt
coverage ratio and noteldC. Developed by McCrary (2008), the test perform$ocal
comparison of the values of the density functiorthte left and the right of the threshold
determining the discontinuity in entrepreneur’s glagon. If there is no direct manipulation
of the assignment variable by the entrepreneurs, dinsity function ofDC should be
continuous around the loan eligibility threshold.
We first build the density function of the assigmneariable using a histogram dividing up
the values oDC into a designated number of intervals. We enduaé o interval contains
both observations from the treatment and the cbgtoups. Then we perform a smoothing of
the density function before and after the threshattl a kernel estimator. More formally, we
definef(DC) as the density function of our assignment variéible debt coverage ratio) aad
as the threshold value determining eligibility tbe treatment (obtaining a loan according to

our partner's rule). For the 6 000$ loan size,thieshold iss = 6.25. We also define two



other variables corresponding to the value f@C) respectively before and after the
threshold:

fT=limpc e+ f(DC) and f~ = limpcs- f(DC)
These variables enable us to construct the McGraegt statistic as follow# = f* — f~.
Under the null hypothesis of no discontinuityf{®’C) arounds, & which represents the gap
(in log) between the intercepts ¢f and f~, is equal to zero. McCrary shows that under
some usual non parametric hypothe8illows a normal distribution and can be submitted
to a standard hypothesis testing. Graph 3 showgh&6 000$ loan amount, the distribution
of the density functiof(DC) around the threshold s = 6.25. For the sake otglave present
the graph on a restricted interval but the globsiritbution as well as the robustness checks
suggested by McCrary are available upon requesipl@r relatives to the other two loan
amounts used in the robustness section are aldalaea
For a 6 000%$ loan size, we obtaia -0.0379 with an associated standard deviation of
0.0977. By dividing these two numbers we get at-&ir McCrary's test of -0.388, which is
below the value for the null hypothesis rejectiothe 5% confidence level. For the 13 688%
and 30 000$ loan amounts, t-stat values are regplrc0.06 and 0.92 which are also below
the rejection value of the null hypothesis. We tosaclude that there is no evidence of a
significant discontinuity into the density functiof our assignment variable around the loan's
eligibility threshold for each of our three loazes of interest. Therefore, there is no evidence
suggesting the existence of self-selection by prereeurs around the loan's eligibility

threshold.

4.1.2. Graphical analysis
Lee and Lemieux (2010) recommend a graphical pfothe variable of interest on the
assignment variable in order to identify the ungad regression function between the two

variables and guide the choice of the functionainféo use in the RD estimation. Calonico



and al. (2015) supply the statistical tool to perfasuch a graphical representation. Graph 4
shows the repartition of our five variables of netg on equally distributed intervals of the
debt-coverage ratio for the 6 000$ loan size. Eawht on the graph represents the mean of
the interest variable on the considered intervalthe assignment variable. We made the
hypothesis of an underlying linear regression asusethe same functional form in our RD
estimates following Gelman and Imbens (2014) whaonwagainst the use of high-order
polynomials in the estimation of RD models becatisey can be misleading for the
interpretation of coefficients.

These graphs allow us to formulate some expectatiegarding the results we might obtain
with the estimation of our empirical model. Agaia,avoid overloading this paper, we only
present the graphs for the 6 000$ loan amountetlios the two other loan sizes being
available upon request. Sub-figures 4a, 4b andxAibi a noticeable jump at the threshold
for the average values of equipments, fixed asssdsrevenues while the average values for
the number of employees (4d) and monthly wages d&de)pretty similar on either sides of
threshold. This means that the application of artrigr MFI's loan eligibility criterion seems
to generate a positive impact on equipments, fexeskts and revenues because the value of
the intercept at the right of the threshold is diedigher than the one at the left. The
difference is much smaller for the number of empks/ and the monthly wage which
indicates the potential absence of an impact osethi&o variables. Whether these gaps are
significant cannot be evaluated graphically and tve empirically assess their value and test
their significance by estimating the model desatibg equations 1 and 2.

All results tables for the 6 000$ loan size presénh appendix C have the same structure. In
column (1) we compare the mean of the variablegfrest between the treatment and control
groups without taking any other factor into accouatom column (2) we introduce the

control variables identified as relevant for thelgsis in tables 3 and 4. Thus, column (2)



controls for entrepreneur's characteristics (age @arsonal use of financial services) while
column (3) adds firm's characteristics (firm's agector of activity and use of financial

services). In column (4), we add the value of exglmn costs at the enterprise's creation
date. Finally, in column (5), we control for themioer of obtained loans with the hypothesis
that a repeated treatment (obtaining more tharl@am could strengthen the effects of access

to credit.

4.2.Main results for the 6 000$ loan amount
4.2.1. Intention to treat (ITT) effects on eligible enterpises

In this first subsection of the results, our analyf®ecuses on the loan eligibility criterion
implemented by our partner MFI. We compare entsegrirelatively to their position to the
threshold defined for the debt-to-generated incamigo at 6.25. Thus, the coefficients
showed in table 5 correspond to the effect of lohtainment on the different measures of
entrepreneurial activity if all eligible enterprsseaccording to the rule of our partner, were
financed. As our variables of interest (exceptedtie number of employees) are expressed in
log, estimated coefficients indicate the averagegqrdage of variation observed among the
entrepreneurs of the treatment group. For the numbemployees, the estimated coefficient
can be directly interpreted as a variation in scale
According to Banerjee et al. (2015) in the introduyg article of the AEJ, the lack of impact
of microcredit is not the result of a lack of intregnts from enterprises. Thus, our first focus
will be on two measures of investment: the annwaler of fixed assets owned by the
enterprises and the annual estimated value of ewnps resale. As suggested by sub-figures

4a and 4b, loan obtainment generates a positieetefh the level of investment although the



effect on fixed assets remains non-significant. &beless, an entrepreneur who has access to
a 6 0003 loan raises his annual average levelupetent by 0.717% which represents nearly
280%. This result is consistent with the respomsesided by interviewed entrepreneurs to the
guestion regarding the use they did with their itrdddeed, the majority of our sample
responded investment in the form of building stodkd%) and buying or repairing
equipments (30%). Only 7% of the financed entregues reported using their credit to buy
real estate which might constitute a plausible @xation for the lack of significance on the
fixed assets coefficient. To recap, by giving a00%® credit to an entrepreneur on the basis of
its eligibility rule, our partner MFI might expeah average positive effect on equipment level
of approximately 0.047$ for each dollar lent.

If we turn our attention to the annual value ofarwes generated by enterprises, it appears
that loan obtainment might induce a positive amghificant variation of 0.573%. That
expected positive effect is new compared to whdbusd in the existing literature where
microcredit fail to have a positive impact on epteres revenues. The third line of table 5
shows that if our partner MFI could strictly apply eligibility rule for the 6 000$ loan, the
group of financed entrepreneurs could raise theirual revenues by approximately 533$.
This represents nearly 5% of the Panamanian GDRagta which was 10 700$ in 2014
using the World Development Indicators. Howeveanlmbtainment seems to be insufficient
to induce an effect on labor both in terms of numtieemployees or level of salary. As
foreseen by graphs 4d and 4e, there is no signtfiogpact expected from loan obtainment on
labor in our sample. So, even if the coefficierftshe regressions presented in the fourth and

fifth lines of table 5 are positive, none of thera aignificant.

4.2.2. Average treatment effects on the treated with SharfRDD setup
For this new setup, we exclude from the treatmeotig any entrepreneur that is considered

as non-eligible according to the criterion of owartper MFI. Also, we exclude from the



control group any financed entrepreneur thus olrtgithe situation of a perfect experimental
design based on the MFI's eligibility rule. Thisdtimplementation of the rule corresponds
to the design of a Sharp RD and its results aregotted in table 6.

Compared to the results in table 5, we observethigastrict application of our partner rule of
eligibility strengthens the effect of loan obtaimmen investment while the positive effect on
revenues is not significant anymore when we intoedtontrol variables in columns (3) to (5).
Indeed, the estimated coefficients shows a growth2¥5% and 1.359% respectively on the
annual value of fixed assets and equipment's resdlee. These variations represent an
increase of 665% and 530% in the annual valuebesfet two measures of investment. But the
coefficient on the annual total revenues exhibitdealine in his magnitude and loose his
statistical significance. To explain this changénesen the two setups, we turn our attention
to the variation in the number of employees becd#us® coefficient remains non-significant,
its level almost double. This might suggest a tengdor entrepreneurs to recruit and train
some extra workers following the increase of thawestment levels. But as these new
employees induce more salary costs and are ngt dpkrational right away, their presence
could reduce the impact of loan obtainment on #iaes of generated revenues.

Once again this setup is limited as it somewhatmigss an ideal world where we could have
implemented a perfect survey design relying oreligbility rule defined by the credit policy
of our partner MFI. But in practice, some eligil@etrepreneurs refuse to participate in the
experiment and some non-eligible ones finding theay into the program. We will now
examine successively these two situations whichmayee close to the reality of our sample
that contains eligible entrepreneurs who did ngyafor credit and ineligibles entrepreneurs

whom are clients from others financial institutions

4.2.3. Average treatment effects on the treated with FuzzyRDD setup



Here we modify our treatment group to include &thible entrepreneurs regardless of their
financed status. We did so because as we stateection 2, there was 225 entrepreneurs of
our sample who declared they did not need a cagdihore capital. If some of them were
eligible and choose deliberately to not apply faredit, those no-show entrepreneurs might
induce a bias in our estimate by generating assdfetion mechanism into our treatment
group. Thus we replicate our RD analysis and intoedthese no-shows into treatment group
to correct for any potential self-selection biasoaf previous estimates. This Fuzzy | RDD
setup is similar to an instrumental variable (I\s@jn where treatment is instrumented by the
eligibility rule (Jacob et al., 2012).

The new set of results presented in table 7 shbaistihe exclusion of no-show entrepreneurs
in our sample have induced a general overestimateuo coefficients, except for the
revenues. Indeed, in comparison to the resultshafps RDD, the fuzzy | setup exhibits
coefficients with lower magnitude on investment daigbr while those on revenues are both
higher and more significant. Thus, it appears dhgible entrepreneurs who did not apply for
credit have higher level of revenues than those wapplied for the 6 000$ since their
inclusion in the treatment group raises the vahe statistical significance of the average gap
separating treatment and control groups. This miggeel of revenues might justify, at least
for some of them, why they did not apply for a dreahd declare that they did not need more
capital for their enterprise. Nonetheless, the dnajhe estimated effect of loan obtainment on
the two measures on investment confirm the assedsofeBanerjee et al. (2015) that
financed entrepreneurs in fact realize investmelhdwing credit obtainment. We notice that
the inclusion of no-show entrepreneurs in our tneait group has reduced the gap between
treatment and controls from 1.275% to 0.933% fredi assets and 1.359% to 1.035% for
equipments. These variations indicate that loanainbtent has allowed financed

entrepreneurs to undertake some investment thyatthdd not have realized otherwise.



4.2.4. Average treatment effects on the treated with Fuzzil RDD setup
Our analysis relying on a quasi-experimental desigh no perfect enforcement of the rule
because of the presence of other financial ingiitgtin the market. Indeed, not all financial
institutions apply the same eligibility rule as qartner MFI to their applicants and thus our
sample include entrepreneurs considered as noibeligy our partner but who got credit at
another institution. These cross-over entreprenshoalld be introduced into the treatment
group in order to evaluate the average treatmdecttebn treated. In practice, their inclusion
allows us to simulate the effect of a relaxatiorthad eligibility rule as they obtain credit at
more favorable conditions than the eligible finahemtrepreneurs. As his revenues remains
unchanged, the only reason why an entrepreneumiesca cross-over is a lowering of the
threshold value foDC, i.e. lower monthly repayment fees. This situatcamresponds to a
relaxation of loan attribution conditions or momegly to a reduction of credit costs.
Results in table 8 shows that, in addition to thelusion of no-show entrepreneurs,
introducing the cross-overs into the treatment groarely affects the coefficients associated
with investment. But the effect on revenues is moubre noticeable as the gap between
treatment and control groups goes from 0.592%86 4. Given the level of the Panamanian
GDP per capita at that time, that supplementargmegs of 818% per year following loan
obtainment represents a subsequent raise for aapesheur. On our partner MFI side, we
calculate what we call the impact factor for eachad lent by reporting the estimated effect
to the amount of the granted loan. For examplegtitienated raise on financed entrepreneur's
annual revenues corresponds to an impact factdrl@6$ for each dollar granted on a 6 000$

loan amount.

4.2.5. The role of credit costs



In the Sharp RDD, the treatment group were cornstitly financed eligible entrepreneurs
while control group comprises non-eligible non-ficad entrepreneurs. For the previous
Fuzzy Il setup, the control group remains the séutethe treatment group includes both
eligible non-financed entrepreneurs (no-shows) mord-eligible financed ones (cross-overs).
To evaluate the potential benefits from a relaxabd its eligibility rule on our partner MFI
(client's portfolio extension and impact factor noygement), we have to adjust the Fuzzy I
setup’s treatment group. Indeed, the relaxatiothefrule is reflected only by the inclusion of
the cross-over entrepreneurs and not the no-shewisese latter are already eligible. Thus,
we reproduce our analysis with a so-called Fuzzly design where the no-shows are
excluded from the treatment group. It is now cdaastd by all eligible financed entrepreneurs
and cross-over ones.

Results in table 9 show that our partner MFI ccagdefit from a relaxation of its eligibility
rule for the 6 000$ loan as all the estimated daciefits have a higher magnitude compared to
the Sharp design. The impact of loan obtainmertherannual value of fixed assets goes from
665% to 739% which correspond to an increase inrtpact factor of each lent dollar from
0.1109% to 0.1233%. The change of impact on equigimkevel is smaller and goes only from
530% per year to 583% which correspond to a groefthhis variable's impact factor of
approximately 0.009%. These results translateabethat more favorable loan conditions can
be an incentive to undertake long term investment.

But the most important change is on the labor Wéem as the magnitude of estimated
coefficients practically doubles even if remainstgtistically insignificant. The relaxation of
credit attribution rules allows average financedegirise to hire 1.696 supplementary
workers. Given that the enterprises of our samphehan average of 2.61 employees, this
variation represents a growth of almost 65% of wWwkforce associated with a positive

0.731% augmentation in the monthly costs of wageen if these changes in labor remains



statistically insignificant, the direction of thédange speaks in favor of a slackening of the
conditions applied by our partner. Indeed, underpautner MFI's present conditions of loan
attribution, an entrepreneur who obtains a 6 0@z Ihave to repay a monthly amount of
224%. As seen before, financed entrepreneurs cHissto invest the obtained funds in fixed
assets and/or equipments as those variables araysalpwositively impacted by loan
obtainment. At the same time, the average valueafithly cost of wages indicates that
hiring an extra worker cost approximately 543% pemth. Thus, in order to fulfill his loan
repayment fees while being able to hire that supplgary worker, a financed entrepreneur
has to experience a non-negligible raise of hisgeerd revenue. But the estimated impact of
loan obtainment on total annual revenues genetateithanced enterprises is only 665% in
the fuzzy 2.b design. Even if it is higher than #@7$ obtained in the sharp RDD, that
variation remains small and statistically insigraint. Yet, a reduction of credit costs as
analyzed in this fuzzy 2.b setup is a first stepaia the improvement of microcredit's impact
on entrepreneurial activity in Panama. But beydrat thannel we can also ask ourselves if
all enterprises surveyed in our sample are affectede same way by loan obtainment? We

investigate this question in the following subsaati

4.2.6. Heterogeneous effects by enterprise's size
The existing literature on microcredit's impactleasion usually focuses on firms of the same
type: those owned by one person who also is thguenemployee. These auto-enterprises
constitute the majority of our sample because emiployment is still pretty common in the
segment we consider in this study. But we also haveonsiderable number of micro-
enterprises with the number of employees going wp38, a heterogeneity we use to
investigate the differentiated effects by entegisisize. We separate our sample in two sub-
samples with auto-enterprises on one side and meitt@rprises on the other side. We

reproduce the estimation of the average effectear obtainment on treated entrepreneurs



for each of the three setups we presented eakier.consider only the most complete
specification which include all the controls vatesand correspond to the column (5) of the
previous results tables. Also, as we used the Mariaumber of employees to constitute our
two types of enterprises, we can no longer estintlage effects of loan obtainment on
employee’s headcount.

Table 10 presents the results of these estimatis avcommon trend for all three setups:
microcredit has negative effect on entreprenewndlvity only for auto-enterprises. That
finding is consistent the existent literature amswarized by the six studies in the special
issue of the AEJ. What is new is the persistent sigghificant positive effect of loan
obtainment on either revenues and/or investmentioro-enterprises. It appears that for a 6
000%$ loan, micro-enterprises experience a posdiveé significant impact both in terms of
investment and revenues levels especially whereliigéility rule is strictly implemented.
This result is robust to the inclusion of eligildatrepreneurs who did not get financed (no-
shows) indicating that our result is not driven gstf-selection bias. Also the inclusion of
cross-over entrepreneurs (column 3: Fuzzy Il RDBYuces the positive impact of
microcredit on investment level below the pointstdtistical significance. Nonetheless, the
effect on revenues remains practically unchangeid avD.718% growth in their annual value.
For auto-enterprises, if the strict implementatainthe credit attribution rule seems to be
beneficial for investment levels, loan obtainmeffe@s negatively financed enterprise's
generated revenues and wages costs. This resuitneernthe assessment of the existing
literature that microcredit's clients indeed unalegs investment but fails to transform it in
income for the entrepreneur and/or his household.n&tice that the relaxation of the rule
with the inclusion of cross-overs mitigate the regaeffects on revenues and wage but

induce some negative effects on investment levEMen if they remain statistically



insignificant, these effects provide some insigit®ut the importance of client's screening

and monitoring for MFIs that specifically targeteenterprises.

5. Robustness checks

To test the robustness of all these results tocboice of loan size, we reproduce the RD
analysis on two other amounts: the mean of thelbesh obtained by the surveyed enterprises
in our sample (13 688$%$) and the highest loan amtihattis frequently granted by our partner
(30 000%$). We do not consider the highest amoumhiped by its credit policy because our
partner has not yet reached the point where igcant 50 000$ to clients with whom a credit
history is still being build following the dynamiacentives process. Indeed, it is still very
rare for our partner and fellow competitors to gdaans higher than 30 000$ especially given
the fact that this will place them in direct compeh with commercial banks that are more
efficient on that segment of the market. Thus, ghare very few entrepreneurs whom
benefited from this higher loan amount and thiguesarestricted some of the setups in our
analysis leading us to present succinctly the tesan the 30 000$ loan size in the appendix
E. For the 13 689% loan, according to our partn€t'$drule, an entrepreneur is eligible if his
generated revenues are at least equal to 3.81 timaesssociated monthly repayment of 5113$.
We reproduce the RD analysis with sharp, fuzzyd &zzy Il setups and presents results
only for the most complete specification that imda all the controls variables. Thus, tables
in appendix D are comparable to the column (S5hefrhain results in tables 5 to 9.

If our partner MFI's eligibility conditions werersitly applied to grant credit to all eligible
individuals, first row of table 11 shows that weglhii expect a positive and significant impact
of loan obtainment on financed entrepreneur’s iimvest and revenues levels. The magnitude
of the ITT effects is similar to what were obserweith 6 000$ except that this time the
coefficient on fixed assets is also significantisTbhhange indicates that this higher loan

amount with lower interest rate and longer duraieams more favorable for entrepreneurs to



undertake longer and more costly investments. Buihe down side, it also seems to reduce
the expected effect of loan obtainment on laborthdrein terms of number of employees or
monthly wages costs.

Taking into account the effective obtainment oban confirms the previous insight provided
by the ITT estimates. The sharp RD setup wheréntrexat and control groups are built on the
strict implementation of eligibility rule shows ptwge and significant effects on investment
with magnitudes that are pretty similar to thosetlom 6 000$ loan amount. We notice an
important reduction in the positive effect on rewes and the appearance of a negative
coefficient on the monthly cost of wages. This pgiraenon can stem from two different
sources: the cost of credit and/or some level béswtion of the production factors. Indeed,
the monthly repayment due for this intermediatenle&ze is more important than before and
financed entrepreneurs needs more revenues tdl thkir obligations. As they undertake
more long term investment that takes times to yreldirns, they have to find alternative
sources of cash in the short term to repay theditfees. The most straightforward source is
a reduction in the cost of employee’s salary egigciif the obtained loan allows
entrepreneurs to buy capital that can be subditiostevorkers. That interpretation is sustained
by the results of the fuzzy 2.b setup where weodhice cross-over entrepreneurs in the
treatment group thus simulating the effect of dredists reduction. Compared to the sharp
RD, the negative effect on wages are mitigated avipibsitive effects on revenues and
investment are reinforced.

For fuzzy | and Il setups, obtained results are algse to those obtained with the 6 000$ loan
amount with positive and significant effects onastment and revenues. In the fuzzy | RDD,
the inclusion of no-show entrepreneurs in the tneat groups induces a drop in the
coefficient estimated in the sharp design. The igapigher to what was observed with the

6 000$ loan which is not surprising as entrepréaethroice to not apply for a loan can be



reinforced by the cost of credit which gets higiweh the loan amount. Still, our partner MFI
could benefit from a relaxation of his credit dttrion's rule since the inclusion of cross-overs
entrepreneurs in the treatment group (fuzzy IBregthens the effects of loan obtainment on
our five measures of entrepreneurial activity.

Once again, positive effects of loan obtainmentcmecentrated on micro-enterprises while
auto-enterprises are negatively impacted as showtalile 12. The extent of the drop in
investment is more important than what was obtaimitldl the 6 000$ loan size. Nonetheless,
auto-enterprises might draw some benefits from duagon of the credit costs on this
intermediate loan size as the negative impact ah lobtainment on revenues and wages
disappear when we go from the sharp to fuzzy seflips magnitude of the negative effect

estimated on the two measures of investment israthaced.

6. Summary and concluding remarks

This paper provides a model for microcredit's imipacaluation based on a regression
discontinuity design. Using a new database colitccbe a representative sample of
Panamanian micro, small and medium enterprises (E)Siiat might be potential clients for

a non-traditional MFI, we evaluate the effects @drl obtainment on different measures of
entrepreneurial activity. Indeed, rather than situgla MFI similar to those documented in the
literature, we partnered with an institution whigpecifically targets enterprises trapped in
what we called the financial missing middle. Theagerprises are too big to benefit from the
products and services of traditional MFIs becahe# financial needs exceed the loan range
offered by these institutions. On the other hahdjrtsize, financial needs and/or collateral

capacity are well below the standards of commeilesalks. According to our Panamanian



sample, these enterprises have an average anmealuee of 120 864% and a mean of 2.6
employees per establishment, numbers that place ithéhe segment of micro-enterprises.
Our partner MFI offers its services with a loangarbetween 1 000 and 50 000$, maturity
dates going from 12 to 80 months and interest isiteated between 20 and 35% per year. To
select its clients, its applies an eligibility eribn based on the calculation of a debt-to-
income ratio for each loan applicant. It's the isgttof applicant's eligibility to a particular
threshold value for that ratio that creates a disnaity in the distribution of entrepreneurs.
These threshold values being defined in our parMEt's confidential credit policy, we
exploit the discontinuity induced by the existerafethis eligibility criterion to build our
empirical RD approach. We selected three partidokan sizes to evaluate the effect of loan
obtainment on entrepreneurial activity: the averagaé of our partner (6 000%$), the average
loan in our sample (13 688%) and the highest Ibahis currently granted by our partner (30
000$).

Results show that depending on the considered $me estimated impacts are different
reflecting financed entrepreneur's behavioral raspoto credit costs. Indeed, higher loan
sizes (30 000 and 13 689%) exhibit positive effectshe level of equipments and fixed assets
while a 6 000$ loan seems more effective on reveramel even somehow on the number of
employees. For the first two loan amounts, enteg®iannual revenues slightly decrease
despite the growth in investment which lead usniestigate the role of credit costs. Using
the credit policy of our partner MFI, we calculatee cost of credit according to loan
characteristics (amount, duration, interest ra@¥e observe that given the debt burden,
financed enterprises choose between short ternstimeant which directly affects revenues
and long term investment which impacts equipmemt/@nimmobilization. In both cases,
loan obtainment is generally insufficient to induaesignificant change on employment

because of the important repayment fees. Indeatkruhe present conditions applied by our



partner MFI, a 6 000$ loan amount requires a mgrghayment of 224$. In the meantime,
the estimated impact of this loan obtainment onuahmevenues ranges from 407$ (sharp
RDD) to 818% (Fuzzy Il RDD). In comparison to tredue of the Panamanian GDP per capita
in 2014, these variations represent a significarserin financed entrepreneur's revenues. But
at the same time, as a supplementary worker cd&$ per month, it is easy to understand
why microcredit did not generate a significant imipan employment level. Decomposing
these results by enterprise's size shows thatiywaffect of microcredit on entrepreneurial
activity is concentrated on microenterprises. AB®jt is usually documented in the literature
on microcredit's impact evaluation, loan obtainmdéws a negative impact on auto-

enterprises.
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Appendix A: Graphics
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Graph 1: Average loan size (in US dollars) granbgdfinancial institutions in Panama
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Graph 2: Survey geographical localization

Graph 3: Distribution of the assignment variable floe 6 000$ loan size
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Graph 4 (4-a to 4-e): Linear regression of intereatiables on intervals of DC

Appendix B: Preliminary analysis results tables

Variable

(in 2014) Obs Mean Std dev Min Max
Annual total 674 120863.9 797 040.6 240 17 000 000
revenue
Annual costs of
L 636 45 149.87 305 953.6 0 7 000 000
exploitation
Annual value of
. 649 49 468.39 329 473.6 0 8 000 000
fixed assets
Annual estimated
value of 614 38192.2 218 633 0 5 000 000
equipment’s resale
Number of 737 261 3.97 0 38

employees



Monthly cost of
wages

667 1418.58 3743.46 0 60 000

All the number, except for the variables numbeemployees, are expressed in US dollars

Table 1: Profile of the average enterprise

Dependent variable Regression with an

(in 2014) Observations Mean equality test exclusion dummy
Annual total revenue 416 -72 600.61 59 415.39
258 [-0.990] [0.77]
Annual costs of exploitation 4l 17044.91 -21963.88
P 219 [0.887] [-0.83]
Number of employees 419 -1.263" 1.184°
ploy 318 [-4.045] [3.20]
407 -590.35 537.98
Monthly cost of wages 260 [1.734] [1.41]
Annual value of fixed assets 393 6 866.65 -16042.26
256 [0.307] [-0.50]
Annual estimated value of 375 2 080.65 907.33
equipment’s resale 239 [0.133] [0.05]

t-stat in square brackets.
Levels of statistical significance: * for 10%, *1f 5% and *** for 1%

Table 2:Test for the exclusion of some observations

Variable Observations Mean'’s equality test
(at the beginning of operations) g y
Annual total revenue 278 -80494.36
126 [-1.011]
Annual costs of exploitation 287 17 049.65
P 124 [1.501]
Number of employees 288 10.0804
ploy 129 [-0.435]
276 57.094
Monthly cost of wages 116 [0.528]
, 251 -3 603.51
Annual value of fixed assets 120 [-1.004]
Annual estimated value of equipment’s 214 -2 638.64

resale 111 [-0.758]




t-stat in square brackets. Levels of statistigghigicance: * for 10%, ** for 5% and *** for 1%

Table 3:Comparison of treatment and control gropgsr to the treatment

Control variable Non financed Financed Difference
Sex 1.464 1.426 0.0373
(0.029) (0.044) [0.708]
Age 44.862 46.653 -1.791
g (0.761) (1.017) [-1.410]
Entrepreneur’s total number of 12.409 12.642 -0.233
schooling years (0.277) (0.449) [-0.440]
Personal use of financial 0.472 0.775 -0.303"
services (0.029) (0.037) [-6.420]
Entersrise’s age 10.014 13.225 -3.211"
P g (0.678) (0.759) [-3.154]
Enternrse’s tvoe 1.386 1.372 0.014
P P (0.047) (0.078) [0.155]
Sector of activit 11.034 11.930 -0.895
y (0.307) (0.493) [-1.541]
Professional use of financial 0.139 0.659 -0.519”
services (0.021) (0.042) [-11.01]

Std dev in parenthesis. t-stat in square brackets.
Levels of statistical significance: * for 10%, *1f 5% and *** for 1%

Table 4:Comparison between financed and non-findmcgrepreneurs and enterprises

Appendix C: Results tables for the 6 000$ loan amo

Dependent variable Q) 2) 3) (4) (5)
Annual value of fixed ~ 0-384 0.446 0.622 0.612 0.626
assets (in log) [0.458] [0.430] [0.380] [0.381] [0.385]
Annual estimated value 0,449 0.525 0.711 0.712 0.717
of equipment’s resale
(in log) [0.494] [0.460] [0.412] [0.412] [0.416]
Annual total revenue ~ 0-256 0.298 0.577" 0.571" 0.573"
(in log) [0.202] [0.193] [0.181] [0.181] [0.182]
0.203 0.157 0.506 0.490 0.494

Number of employees
[0.423] [0.415] [0.423] [0.417] [0.407]



Monthly cost of wages 0.487 0.445 0.532 0.525 0.533

(in log) [0.911] [0.867] [0.850] [0.849] [0.845]
Entrepreneur’s controls No ves ves Yes ves
(EC)
Firm's controls (FC) No No Yes Yes Yes
Exploitation costs No No No Yes Yes
Number of loans No No No No Yes

Robust std errors in square brackets. Levels déstall significance: * for 10%, ** for 5% and **for 1%
EC: age, personal use of financial services. FC:sagmor, use of financial services. Number oflided observations: 311

Table 5: Intention to treat effects of microcreatit entrepreneurial activity

Dependent variable (1) (2) 3 4) (5)
Annual value of fixed  2-038 1.608 1.078 1.068 1.275"
assets (in log) [0.655] [0.635] [0.496] [0.497] [0.488]
Annual estimated value 2 216" 1.894" 1.262" 1.247° 1.359°
of equipment’s resale
(in log) [0.710] [0.664] [0.547] [0.548] [0.544]
Annual total revenue  0-880° 0.663 0.366 0.397 0.438
(in log) [0.282] [0.308] [0.349] [0.341] [0.369]
1.088 0.693 -0.036 0.059 0.972
Number of employees
[0.729] [0.741] [0.693] [0.680] [0.701]
Monthly cost of wages ~ 0-911 0.362 -0.226 -0.221 0.346
(in log) [1.279] [1.384] [1.295] [1.286] [1.322]
Entrepreneur’s controls No Yes Yes Yes Yes
(EC)
Firm’s controls (FC) No No Yes Yes Yes
Exploitation costs No No No Yes Yes
Number of loans No No No No Yes

Robust std errors in square brackets. Levels asstal significance: * for 10%, ** for 5% and **for 1%
EC: age, personal use of financial services. FC:saggor, use of financial services. Number ofiided observations: 167

Table 6: Average treatment on the treated of mi@dit on entrepreneurial activity, Sharp RDD



Dependent variable D 2) 3) (4) (5)

Annual value of fixed  1-128 1.110° 0.877 0.865 0.933

assets (in log) [0.495] [0.484] [0.461] [0.462] [0.466]
Annual estimated 1 249" 1.258" 1.005 0.998 1.035"
value of equipment’s
Annual total revenue  0-473 0.553" 0.554" 0.546~ 0.592”
(in log) [0.186] [0.203] [0.205] [0.206] [0.207]
0.441 0.341 0.080 0.129 0.430
Number of employees
[0.457] [0.438] [0.432] [0.432] [0.442]
Monthly cost of wages 0.576 0.501 0.132 0.138 0.318
(in log) [1.092] [1.049] [1.034] [1.031] [1.036]
Entrepreneur’s controls No Yes Yes Yes Yes
(EC)
Firm’s controls (FC) No No Yes Yes Yes
Exploitation costs No No No Yes Yes
Number of loans No No No No Yes

Robust std errors in square brackets. Levels asstal significance: * for 10%, ** for 5% and **for 1%
EC: age, personal use of financial services. FC:sagmgor, use of financial services. Number oflided observations: 275

Table 7: Average treatment on the treated of mi@dit on entrepreneurial activity, Fuzzy | RDD

Dependent variable Q) (2) 3) (4) (5)
Annual value of fixed  0-577 0.668 0.938 0.923 0.942
assets (in log) [0.651] [0.611] [0.553] [0.556] [0.556]
Annual estimated 0.672 0.786 1.071 1.071 1.080
value of equipment’s
resale (in log) [0.702] [0.650] [0.597] [0.598] [0.601]
Annual total revenue ~ 0-409 0.466 0.884" 0.875" 0.879"
(inlog) [0.302]  [0.287] [0.294] [0.295] [0.293]
0.309 0.238 0.791 0.766 0.751

Number of employees
[0.633] [0.623] [0.681] [0.670] [0.621]



Monthly cost of wages 0.729 0.662 0.794 0.783 0.793

(in log) [1.333] [1.267] [1.257] [1.255] [1.242]
Entrepreneur’s controls No ves Yves Yes Yes
(EC)
Firm's controls (FC) No No Yes Yes Yes
Exploitation costs No No No Yes Yes
Number of loans No No No No Yes

Robust std errors in square brackets. Levels déstall significance: * for 10%, ** for 5% and **for 1%
EC: age, personal use of financial services. FC:sagmor, use of financial services. Number oflided observations: 311

Table 8: Average treatment on the treated of mi@dit on entrepreneurial activity, Fuzzy Il RDD

Dependent variable Q) 2) 3) (4) (5)
Annual value of fixed ~ 1-902 1.452 1.201 1.188 1.418
assets (in log) [0.902] [0.857] [0.637] [0.639] [0.624]
Annual estimated value 7 9gJ” 1.688 1.386" 1.368" 1.495"
of equipment’s resale
(in log) [0.967] [0.900] [0.681] [0.682] [0.674]
Annual total revenue  0.949° 0.692 0.593 0.586 0.715
(in log) [0.425] [0.442] [0.578] [0.581] [0.584]
1.302 0.711 0.713 0.734 1.696
Number of employees
[1.074] [1.110] [1.080] [1.050] [1.088]
Monthly cost of wages ~ 1-038 0.247 0.112 0.108 0.731
(in log) [1.717] [1.864] [1.754] [1.741] [1.738]
Entrepreneur’s controls NoO Yes Yes Yes Yes
(EC)
Firm’s controls (FC) No No Yes Yes Yes
Exploitation costs No No No Yes Yes
Number of loans No No No No Yes

Robust std errors in square brackets. Levels déstall significance: * for 10%, ** for 5% and **for 1%
EC: age, personal use of financial services. FC:saggor, use of financial services. Number ofiided observations: 202

Table 9: Simulation of a reduction of credit costs



Specification Sharp RDD

Dependent variable Auto

Annual value of 1.985
fixed assets (in log [2.775]

Annual estimated

value of 3.139

equipment’s resale [2.247]
(inlog)

Annual total -0.729

revenue (in log) [0.491]

Monthly cost of -2.622
wages (in log) [1.623]

Micro

1.175
[0.493]

1.594™
[0.479]

0.777
[0.368]
0.402
[0.319]

Fuzzy |
Auto Micro
-0.968 0.704
[1.173] [0.380]
-0.079 1.215
[1.228] [0.535]
-0.417 0.791"
[0.408] [0.228]
-0.773 0.308
[1.844] [0.218]

Fuzzy Il

Auto Micro

-0.959
[1.130]

-0.152
[1.142]

-0.387
[0.405]
-0.790
[2.158]

0.466
[0.399]

0.570
[0.473]

0.718"
[0.222]

0.204
[0.199]

Robust std errors in square brackets. Levels asstal significance: * for 10%, ** for 5% and **for 1%

Table 10: Heterogeneous effects of microcreditrigrprise size (1)

Appendix D: Results tables for the 13 689% loan amat

Dependent variable ITT

Annual value of fixed ~ 0-709
assets (in log) [0.369]

Annual estimated value g 700
of equipment’s resale

(in log) [0.412]
Annual total revenue (in 0.553"
log) [0.183]

0.088

Number of employees
[0.399]

Sharp

1.393"
[0.517]

1.360"
[0.577]

0.266
[0.280]
0.258
[0.495]

Fuzzy |

0.904"
[0.461]

0.935
[0.527]

0.593"
[0.192]

0.086
[0.418]

Fuzzy Il

0.966"
[0.488]

0.948
[0.537]

0.788"
[0.279]

0.126
[0.563]

Fulizy

1.658"
[0.587]

1.517"
[0.640]

0.332
[0.378]
0.273
[0.674]



Monthly cost of wages 0478 -0.477 0.380 0.688 10.289
(in log) [0.858]  [1.374] [1.015] [1.199] [1.647]

Observations 311 175 284 311 202

Robust std errors in square brackets. Levels asstal significance: * for 10%, ** for 5% and **for 1%

Table 11: Effects of microcredit on entrepreneuaetivity for the intermediate size loan

Specification Sharp RDD Fuzzy | Fuzzy Il
Dependent variable Auto Micro Auto Micro Auto Micro
Annual value of -5.038 1.021 -1.762 0.741 -1.383  0.367

fixed assets (inlog) [1.449]  [0.495] | [1.413] [0.458] | [1.045] [0.407]

Annual estimated

value of NEO 1.176" -0.929 1.135 -0.955  0.494
equipment’s resale [0.449] | [1.485]  [0.541] | [1.075] [0.507]
(in'log)
Annual total NEO 0.682 -0.099 0.650" 0.084 0.657"
revenue (in log) [0.481] | [0.448]  [0.219] | [0.425] [0.215]
Monthly costof | 2542  0.431 0.698 0.240 | 0533 0.128

wages (in log) [3.841]  [0.354] [1.625] [0.218] | [1.532] [0.197]

Robust std errors in square brackets. Levels asstal significance: * for 10%, ** for 5% and **for 1%. NEO: not
enough observations to perform the RD analysis

Table 12: Heterogeneous effects of microcreditriigrprise size (2)
Appendix E: Results for the 30 000$ loan amount
As said before, there are very few entrepreneuis bemefited from this higher loan amount
and this feature even restricted some of our arsahsshown by table 14 where there are not
enough observations on auto-enterprises to rushithgp RD setup. Nonetheless we were able
to perform our main analysis without further regtans and if the usual ITT results suggest a
positive expected impact, the rigor with which tiigibility rule is implemented exhibits all
his importance for this highest loan amount.
We notice from table 13 above that the strict aygpion of eligibility rule considered in the

sharp RD permits the limitation of the negativeeetfgenerated by loan obtainment on



revenues and labor. Indeed, if the relaxation efrile started with the fuzzy | and Il setup
seems to produce positive effects, we have to tigage further than these first sight results.
Thus, we observe that the positive and statisyicgynificant coefficient that appears on the
revenues is obtained at the cost of a drastic nirdipe effects on investment levels. However,
if on the short term, according to the sharp RDultes financed entrepreneurs have to
withdraw cash-flows from the labor factor to allteahem to the monthly repayment of 1
120%, higher levels of investment in fixed assetd equipments will yield higher returns in

the long term. Thus, contrary to what was obsemvét the previous two loan sizes, our

partner MFI does not benefit from a relaxation tsf eligibility rule on the 30 000$ loan

amount as shown by the results of the fuzzy 2.bpsethich exhibits smaller effects than

sharp RD. If that general conclusion holds for aenterprises which experience pretty
similar negative impacts on both setups as showtallg 14, it seems that micro-enterprises
suffers from the tightness of the rule. In facte tinclusion of no-shows and cross-overs
entrepreneurs permits the appearance of somevmoaitd statistically significant coefficients

for this type of enterprises. Nonetheless, the mfeskvariations remain modest as this higher
loan amount is more costly and enterprises withesanat small size might experience some
troubles absorbing this sudden inow of capital Whiepresents one-third of their average

annual revenues.

Dependent variable ITT Sharp Fuzzy | Fuzzy Il Fultzy

Annual value of fixed  0-759 1.589" 0.951" 0.819" 1.288"

assets (in log) [0.348]  [0.673] [0.464] [0.374] [0.593]
Annual estimated value g goJ* 1.766" 1.069" 0.858" 1.063

of equipment’s resale
(in log) [0.347] [0.735] [0.528] [0.372] [0.611]

Annual total revenue

: 0.609" -0.0814 0.580" 0.658" -0.113
(in log)



Number of employees

Monthly cost of wages

(in log)

Observations

[0.

0.

166] [0.379]

053 --0.116

[0.330]  [0.565]

0.
[0.

442 -1.203
787] [2.035]
311 187

[0.203]

0.189
[0.401]
0.327
[1.046]

295

[0.181] [0.318]
0.057 -0.544
[0.352] [0.552]
0.473 -1.081
[0.832] [1.721]

311 202

Robust std errors in square brackets. Levels déstall significance: * for 10%, ** for 5% and **for 1%

Table 13: Effects of microcredit on entrepreneudetivity for the high size loan

Specification

Dependent variable

Annual value of
fixed assets (in log

Annual estimated
value of
equipment’s resale

(inlog)

Annual total
revenue (in log)

Monthly cost of
wages (in log)

Sharp RDD

Auto Micro

NEO

NEO

NEO

NEO

0.553
[0.573]

0.157
[0.570]

0.125
[0.702]
0.217
[0.398]

Fuzzy |
Auto Micro
-0.901 0.716
[1.140] [0.520]
-0.098 1.064
[1.219] [0.593]
-0.301 0.656"
[0.384] [0.250]
-0.809 0.354
[1.809] [0.239]

Fuzzy Il
Auto Micro
-0.883 0.475
[1.142] [0.383]
-0.096 0.596
[1.219] [0.376]
-0.294  0.600”
[0.385] [0.206]
-0.831 0.325
[1.815] [0.216]

Robust std errors in square brackets. Levels déstall significance: * for 10%, ** for 5% and **for 1%. NEO: not
enough observations to perform the RD analysis

Table 14: Heterogeneous effects of microcreditrigrprise size (3)
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