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Abstract
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registries on firms’ access to finance as welhasdffect of public credit registries’ design oe th
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in countries with private credit bureaus (PCBslatree to countries with public credit registries
(PCRs) or countries with neither institution. Howevthere is a significant heterogeneity in
access to finance among countries with PCRs asasdlie design of these institutions. We find
that countries with PCRs that collect positive araative information on borrowers’ credit
histories are associated with firms reporting seradbstacles in access to finance. Likewise, we
show that provision of online credit informationdsly beneficial when the internet penetration
rate in the country is high and that reducing mimmcut-off for loan coverage by PCRs helps
soften the financing constraint only when posiawve negative information is provided.
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. INTRODUCTION

Access to finance is a major challenge, espedialgmerging and developing economies. A key
factor behind the persistence of this problem &sittiormation asymmetry between lenders and
borrowers that encourages adverse selection andlrhazard. To address this information
asymmetry, credit registries and bureaus have lestablished around the world to serve as
information brokers. The reduction of informatiosymmetry has positive implications for

relaxing credit constraints, increasing competition the credit market and the efficient

allocation of capital.

The two main kinds of institutions for collectingdasharing information on credit transactions
are private credit bureaus (PCBs) and public cnejistries (PCRs). PCBs are usually created
by the private sector, while the PCRs are largellip institutions. This distinction is important.
PCBs are likely to be created due to demand inntaeket for reliable credit information on
borrowers. As such, their presence in an econonrynssponse to demand by lenders where the
benefits from sharing credit transaction data edsethe gains to relying solely on the
information rent specific to one lender (Pagano degbelli 1993). PCRs, on the other hand, are
usually public institutions created with the mawabof supervising the banking sector (Powell
et al. 2004). This is particularly relevant whesessing their effects in Africa. For the countries
in the 2 monetary unions in West and Central Afritee PCRs are located at the 2 regional
central bank$.So while lenders can use the information collettgd®CRs to better assess the
credit-worthiness of borrowers, this is a by-pradrather than the main motivation for their
creation. Another key difference between the twatifations is that participation of banks in
sharing information with PCRs is compulsory (Jap@eld Pagano 2002). This is not the case
with PCBs, though some African governments regfiiv@ncial institutions to share information
with PCBs. On the other hand, the coverage offeseBCBs is likely to be more comprehensive
than PCRs because while the latter focuses onlyupervised financial institutions, the former
can include information on credit transactions ihstitutions as diverse as retailers and utilities
(Miller 2003). It is also worth pointing out thdte design and regulation of individual PCBs and
PCRs across African countries can be very differehiich can influence the degree to which
these institutions serve as information brokerhencredit market.

Our paper assesses the effects of PCB and PCRalailigyl as well as PCR design on corporate
access to finance. Limited access to finance incafrs particularly acute (Beck et al. 2011).
This has repercussions on firm's growth and praditgt(Beck et al. 2006; Dinh et al. 2010;
Bigsten and Soéderbom 2006) and consequently on otterall level of private sector
development. Our results show that firms in coestrwith PCBs report relatively smaller
obstacle in access to finance relative to thosmumtries with a PCR. However, this effect is not
robust to controlling for GDP per capita and thvate credit to GDP ratio, which suggests that
the presence of a PCB is not exogenous. In othedsythe level of financial sector development

% In our sample, these countries are Benin, Burliiaao, Cameroon, Chad, Republic of Congo, Gabomeaui
Bissau, Ivory Coast, Mali, Niger, Senegal and Tobgoe PCR for the West African countries is congdlby the
regional central bank known as the Banque centitak Etats de I'Afrique de I'Ouest (BCEAO), the dorethe
Central African countries is controlled by the Baadgles Etats de I'Afrique Centrale (BEAC). Thernmaason for
the location of these PCRs at such regional int&iite rather than at country level is mainly duethe fact that
these central banks have supervisory oversight teecommercial banks in those monetary unions.
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and the creation of a PCB may be simultaneouslgroebhed. We also document significant
heterogeneity in PCR design among African countrldss heterogeneity has implications for
the degree to which these institutions are ablerdduce information asymmetry, and

consequently on firms’ access to finance. Spedificd CRs that collect both negative and
positive credit information on borrowers are sigrahtly associated with greater access to
finance for firms. Likewise, we show that reducitie minimum cut-off amount for loans

covered by PCRs helps soften the financing comstranly when positive and negative

information is reported. Similarly, provision of lore information by PCRs is only beneficial

when the internet penetration rate in the courdritigh. Our findings are robust to controlling

for GDP per capita, institutional quality and ptivaredit to GDP ratio.

Our paper contributes to the literature by focusingAfrica, the region with the least financial
development in the world. Our dataset covers 42icAfr countries, which represents a
significant improvement in coverage of this regidior instance, only 9 African countries are
covered in Barth et al. (2009), 4 in Love and Mien2003) and O in Galindo and Miller
(2001). Studying African economies is highly reletvéor policy purposes. Indeed, structural
characteristics of African economies have prevemadly SMEs from accessing credit despite
their potential to spur economic growth. AccordingMckinsey (2011), Africa has between 55
to 67 million micro, small and medium enterpriseat @f which 70% are financially
underserved.Thus, it is value adding to study the role thadér registries and bureaus could
play in alleviating the financing constraint in Afa. Further, we analyze the various
characteristics of PCRs on firms’ access to finaamm®ng countries that have only this type of
information sharing mechanism among lenders. To hbst of our knowledge, our paper
provides the first empirical evidence on the eBeaut PCRs’ design on firm’s access to finance.
The implications of our results for the design &@H% are particularly relevant for African
countries without PCBs because they highlight tbsertial characteristics of credit registries
relevant for reducing information asymmetry, andsaguently relaxing financing constraints.

The rest of the paper proceeds as follows: SeQioaviews the relevant literature on credit
bureaus and registries as well as their effectsooporate access to finance. Section 3 provides a
brief summary of data and sources. The empiricalehand estimation results are presented in
section 4. Section 5 concludes the paper.

II.LITERATURE REVIEW

The effect of credit registries and bureaus onditeelit market has been the subject of several
empirical research papers in the past decade. Tareréwvo broad strands of literature that are
related to our paper. One strand examines the tetfeccredit registries and bureaus on
information sharing and the reduction of informatessymmetry between lenders and borrowers.
The second strand estimates the direct effectedficregistries and bureaus on credit availability
at the economy or firm level. These are not muyueiclusive groups since credit availability is
a consequence of the degree of the information atny in the credit market.

% Demetriades and Fielding (2011) conclude thatife sector underdevelopment and excess liquatiserved in
African banking systems are driven by the lack efaloped infrastructure that would allow properesciing of
borrowers rather than by the absence of credithwdsbrrowers.
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While the consequences of information asymmetryvéen lenders and borrowers have long
been recognized (Stiglitz and Weiss 1981), it wasumtil recently that the effects of specific
institutions in reducing this asymmetry have bemmtlly modeled. Pagano and Jappelli (1993)
develop a theoretical model to show the endogeniewelopment of PCBs or in general the
information sharing by lenders, is driven mainly fopbility of borrowers, better information
processing and the size of the credit market. Tdley show that the predictions of their model
are consistent with some cross-country evidenchkeirTinding is supported by Kallberg and
Udell (2003) who found that information provided IBun & Bradstreet, a privately-run
information sharing institution, is a robust predrcof business failure among US retailers. Like
PCBs, publicly created and maintained credit regist can also alleviate information
asymmetry. Barth et al. (2009) found that while agee information sharing reduces bank
corruption, PCBs have a greater effect on thisadei than PCRs.

The ultimate test of the functioning of the crediarket is whether credit-constrained firms are
able to access finance when they need it. At therankevel, Djankov et al. (2007) found that
private credit is enhanced by the presence of Bd@Rs and PCBs across the 129 countries
covered over 25 years in their sample. This rasutbnsistent with Jappelli and Pagano (2002),
who showed that information sharing through PCRd BEBs increases bank lending and
reduces default rates. Likewise, Singh et al. (2@60@w that countries from sub-Saharan Africa
that encourage credit information sharing repoghér levels of credit to the private sector as a
share of GDP. Using firm-level data, Love and M¥er2003) found that while the presence of
PCBs is associated with lower obstacle to accessifie, there is no such relationship in the case
of PCRs. As pointed out by the authors, this figdilmes not conclusively show that PCBs have
a causal effect on lower access to finance orRIG&Rs are ineffectual. PCBs are unlikely to be
exogenous, as is obvious from predictions of Pagamb Jappelli (1993). For instance, the
presence of a PCB is likely determined simultanBousth greater financial development,
which can account for its positive relationshiphfitms’ access to finance.

While all credit bureaus and registries provideoinfation to help reduce information
asymmetry between lenders and borrowers, the deégnrekich this is achieved depends on their
design and regulation. Galindo and Miller (20018ated a scalar index (summarizing several
features of their design) to capture the extentvtoch credit registries reduce information
asymmetry. Their results show that credit registtieat have finer details on credit transactions
(less disaggregation), collect both positive andjatige payment histories and face less
regulation on their ability to share credit datafitancial institutions tend to reduce financial
constraints in middle and high income countries.

[Il. THE DATA

Our data comes from various sources. The firm lelela comes from the World Bank
Enterprise Surveys (WBES). In our sample, this t®v&7,240 small, medium and large
enterprises across 42 countries between 2006 &fl 20nong these countries, 27 of them have
a PCR, 5 have at least one PCB and 10 countriesther of these credit sharing institutions.
All the surveys are cross-sectional, with no mbantone survey per country in our sample. The
actual country lists are provided in table A2 whilable A3 and A4 summarize, respectively,
characteristics of PCRs and PCBs in 2012 in suvé&facan countries.



In terms of firm-level data by type of credit smaiinstitution, about 65% of our firm-level data
fall under countries with a PCR (11,241 firms), 16@ong to countries with at least one PCB
(2,696 firms) and 19% fall under countries withther a PCR nor a PCB (3,303 firms). Notably,
our sample does not contain a country that has &8dCR and PCB over the time period we
cover. We complement our firm-level data with coydével information on private credit
bureaus (PCBs) and public credit registries (PClRsn Djankov et al. (2007), the doing
business database and annual reports over thed@9@®4-2011 and the World Bank survey of
credit reporting systems. This was further supplae with primary data collected directly
from African central banks. In addition, country«¢ macroeconomic variables from the World
Development Indicators and other sources were afsml. Table A1 summarizes our data
sources by variable name.

The key dependent variable in our analysis is acttiefinance. This is a firm-level variable that
denotes firms’ subjective perception of whethelytfece any difficulty with access to finance
(finance obstacle The variable has five categories: 0 (no obsjacle(minor obstacle), 2
(moderate obstacle), 3 (major obstacle) and 4 (sedastacle). The distribution of this variable
across countries with a PCB or a PCR or neithpresented in figure 1. If categories 0, 1 and 2
are grouped into “no obstacles in access to finanod categories 3 and 4 are grouped into
“obstacle in access to finance), then about 47%firois can be considered constrained
(constrainedl while 53% are unconstrained.

Figure 1. Firms’ perceptions on obstacles to access tmfieginance obstacle
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Table 1 provides summary statistics of our keyatags. Firms’ perceptions of access to finance
differ significantly by the presence or absenceP&@Bs and PCRs. Specifically, firms in
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countries with PCRs report being the most constdi(62%), while those in countries with
PCBs reported being least constrained (29%). Fimwountries with neither a PCB nor a PCR
fall in the middle with 43% reporting being constied. Table 1 also shows that countries with
PCBs report the highest level of private creditaDP ratio, followed by countries with PCRs
and countries with neither PCRs nor PCBs. Ovetakse findings suggest that PCBs are
associated with improved access to finance botthatcountry and firm level. According to
Table 1, the distribution of firm size in our samps: 60% small, 28% medium and 12% large
enterprises. This distribution is relatively simikcross countries with PCBs or PCRs or neither.
Publicly listed firms comprise a small percentagehe sample (3%), as well as government
owned firms (1%). Distribution of firms by sectar also indicated, and about 50% of the firms
can be characterized as manufacturing. Howeves vtniable is reported for only about 60% of
our sample, which significantly brings down our rhen of observations when sector is
controlled for in regressions.



Table 1: Summary Statistics of Variables. A complete desionipof the variables and their sources are pralideTable Al.

Countrieswith Public Credit

Countrieswith Private Credit

Countrieswith neither PCRs nor

Registries (PCRs) Bureaus (PCBs) PCBs Whole Sample

N ('\éeé"; Min | Max | N ('\éeé"; Min | Max | N ('\geg’; Min | Max | N ('\geg’;

Egzianrlcseéglzitad@- 11,241 (i:ég) 0 4 | 2,696 &:gg) 0 4 | 3,303 &:%) 0 4 | 17,240 (i:gg)
constraineddummy) | 11,241 (823) 0 1 2,696 (8‘212) 0 1 3,303 (833) 0 1 17,240 (828)
Small 10,602 (8:23) 0 1 | 2,572 (8:2(2)) o | 1 |3160 (8:23) 0 1 | 16,334 (gzig)
Medium 10,602 (8:421‘71) 0 1 | 2,572 (8:431% o | 1 |3160 (8:4212) 0 1 | 16,334 (gfg)
Large 10,602 (8&) 0 1 | 2,572 (8;) o | 1 |3160 (8:5) 0 1 | 16,334 (gég)
Age 11,166 fg_'gg) 0 | 190 | 2,687 &g:ig) 1 | 118 | 3257 (5:38) 1 | 118 | 17,110 (ig:%)
Listed 11,013 (8:23) o | 1 | 269 (8:2‘21) 0o | 1 | 3250 (8:21) 0o | 1 | 16964 (8:2%
Foreign 10,774 8:;8) 0 1 | 2,694 (8:% o | 1 |3300 (8:5) 0 1 | 16,768 (gég)
Government 10,650 (8:8% 0 1 | 2,694 230-90063; o | 1 |3290 (8:22) 0 1 | 16,643 (8:83)
Sector=Manufacturing| 6,132 (8;18) 0 1 1,915 (82(7)) 0 1 2,267 (828) 0 1 10,314 (828)
Experience 11,104 (19379314; 1 | 70 | 2,689 él_é%‘; 1 | 75 | 3287 (192_'165% 1 | 54 | 17,085 (192_'7%8
Auditing 11,157 (8:2% 0 1 | 2,694 (8:1(13) 0 | 1 | 3284 (8:23) 0 1 | 17,135 (8:35)
GDP per Capita 11,24 (142122) 93 | 8298 | 2,696 (ggéi) 585 | 5542| 3,303 (‘1‘32) 141 | 698 | 17,244 (iggg)

Private Credit 10,871 (8€% 001| 072 | 2,367 (8:22) 016| 1 | 3131 (8%)2) 0.04 | 02| 16,369 30'_235;
’ég‘;fu“prggﬁi:i%gfd 11,241 (ig:gz) 109 | 854 | 2,696 (6136%’ 416| 85| 3303 ?76_'395% 2753 | 64 | 17,249 (41%_192)
Rule of Law Index 11,241 (igzgg) 173 | 934 | 2,696 (7177'25)’ 54 | 96.6| 3,303 (ig:gg) 2647 | 75 | 17,240 (51%?1:;

Legal Origin - English| 11,241 (8:42&) 0 1 | 2,69 (8:22) o | 1 | 3303 (10'.00(; 1 1 | 17,240 ?dg)
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IV.ESTIMATIONSAND RESULTS
IV.1. Effectsof PCR sand PCBs availability on accessto finance

To estimate the relative effects of PCBs and PG@Railability on firms’ access to finance, we estiena
three basic equations:

Fie = chﬁ + a;PCB, + ¢ (1)
Fie = Xicﬁ + a,PCR, + €, (2)
F,. = X;.f + a;PCB_. + a,PCR_ + 0, (3)

WhereF,. is a measure of the severity of the financing trams for firmi in countryc, X is a vector of
firm characteristics including size, age, ownergtipcture in terms of government and foreign hajdi
management experience and availability of auditaedntial statement?CB and PCR are dummy
variables indicating respectively whether the cophtas aPCB and PCR at the time of the survey, and
the error terms are representedehy andf. We use 2 measures of financing constraint: Siiale
(finance obstacleand its dummy variable counterpado(strained. The parametewn,captures the
effect of a PCB on access to finance relative tonties without (this group includes both countries
with only a PCR or neither a PCR nor PCB). The pater,a, estimates a similar effect for countries
with a PCR. Andx; anda, respectively capture the effects of PCBs and P@Rsive to countries with
neither of these institutions.

The results are presented in Table 2. Panel A dfieT2 shows the results using ordengabit
estimation given that the dependent variable igiaily categorized on a 5-point scale. Followihg t
literature, we also created a dummy variable whaltes a value of O for categories of the original
variables ranging from 0 to 2 (no obstacle), andhlae of 1 if categories 3 and 4 (obstacle) to khec
robustness of our findings. Panel B presentstiobit estimation results. The reported coefficients are
the marginal effects evaluated at the means (fotimaous variables) and discrete changes from D to
for dummy variables. Across both estimations methoesults are similar.

According to panel A, the financing constraint igngficantly lower for firms in countries with a FBBC
relative to countries with only a PCR or with neitla PCB nor a PCR. Firms in countries with neither
PCR nor PCB perform better than those with a PCRcitess to finance. However, the difference in
perceived obstacles between PCR countries withetloth neither institution is not significant when
other variables are controlled for. Panel A alsovshthat older and foreign owned firms face lower
barriers to access finance in Africa and so do dimvith audited financial statements. This result is
consistent with the view that accounting transpaydmelps firms’ access credit from formal financial
institutions.

The significantly better access to finance for rin countries with PCBs leaves open the questfon o
whether the estimated effects reflects a causatioekship or an omitted variable bias. The latter
possibility cannot be dismissed because it is yikbat countries with PCBs are more economically
developed with concomitantly more complex financsglctors and better institutions overall. For
instance, average GDP per capita (in the 3 yeasepding the survey year) in countries with a PCB is
more than twice that of countries with a PCR, drarivate credit as a ratio of GDP is about 6 $me
higher for PCB than PCR countries in our sampldas Buggests that the likelihood of PCBs being
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created simultaneously as these countries undergindial development is highly likely. This
possibility is consistent with the theoretical potidns of Pagano and Jappelli (1993).

It should also be pointed out that there is a g@kreconometric concern with the PCR availability
dummy (table 2) as well. The coefficient on PCR dums unlikely to capture the causal effect of a
public credit registry since the countries mayaetifin unobservable ways. This possibility is rernéml
by the fact that our sample does not contain meltgurveys per country to control for the time-
invariant characteristics that could influence asde finance irrespective of the presence of a.PCR

Table 2: Effects of PCRs and PCBs on access to financein 42 African countries

The dependent variable in panel A is firms’ perigpbn the severity of the financing constrafitignce obstaclg a 5-point
scale variable: 0 (no obstacle), 1 (minor obstadejmoderate obstacle), 3 (major obstacle) ande¢efe obstacle). The
dependent variable in Panel B is a dummy variatagtrained with a value of 1 for the preceding categorie8 atnd 4,
and 0 if categories 0 to 3mallis a dummy for firms with less 20 employekargeis a dummy for firms with at least 100
employees (the omitted category is medium-sizeddiwith 20 to 99 employees)Age is the firm’s age since it started
operationslistedis a dummy equal to 1 if the firm is publicly kst, O otherwiseforeignis a dummy equal to 1 if the firm
is foreign-owned, 0 otherwis§overnments a dummy equal to 1 if the firm is governmentred, O otherwiseExperience

is the number of working years the top managerimalse sectorAuditingis a dummy equal to 1 if the firm had its annual
financial statements certified by an external aurdi® otherwisePCB availabilityis a dummy equal to 1 if the country has a
PCB in place, 0 otherwisePCR availabilityis a dummy equal to 1 if the country has a PCRl&te, 0 otherwise. Robust
and clustered standard errors (at country leveljraparentheses. ***, ** and * describe significenat the 1%, 5% and 10%

respectively.

Panel A Panel B
Ordered Probit Probit (Marginal Effects)
1 2 3 5 6 7
: 0.141 0.151 0.142 0.064 0.068 0.065
Small firm (0.041)*** | (0.047)* | (0.040)** | (0.019)* | (0.021)** | 0.019 ()***
: -0.093 -0.090 -0.090 -0.042 -0.042 -0.041
Large Firm (0.058) | (0.061) (0.059) | (0.023)* | (0.024)* | (0.023)*
AGe -0.005 -0.004 -0.004 -0.002 -0.002 -0.002
9 (0.002)** | (0.002)* | (0.002)* | (0.001)* | (0.001)* | (0.001)**
Listed -0.085 -0.119 -0.090 -0.037 -0.053 -0.038
(0.090) | (0.088) (0.089) (0.041) (0.039) (0.040)
Foreian -0.243 -0.279 -0.250 -0.098 -0.112 -0.100
9 (0.063)* | (0.061)** | (0.061)** | (0.028)*** | (0.027)*** | (0.027)***
-0.086 0.011 -0.071 0.049 0.087 0.054
Government (0.196) | (0.218) (0.194) (0.081) (0.090) (0.079)

: 0.004 0.005 0.004 0.002 0.002 0.002
Experience (0.002)* | (0.002)* | (0.002)* | (0.001)* | (0.001)* | (0.001)**
Auditin -0.232 0.271 -0.210 -0.083 -0.099 -0.075

9 (0.072)* | (0.076)*** | (0.064)** | (0.030)** | (0.032)** | (0.027)**
- -0.650 -0.561 -0.243 -0.215
PCB availability (0.182)%** (0.236)* | (0.062)** (0.084)**
I 0.348 0.155 0.133 0.057
PCR availability (0.155)* | (0.163) (0.060)* | (0.065)
Sector dummies Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes
Observations 9,981 9,981 9,981 9,981 9,981 9,981




To further investigate this possibility, we assigsrobustness of the significance of PCB availgily
including measures of economic development andutisihal equality. This augmented regression is

Constrained;. = X;.B + W_y + asPCB_. + a;PCR, + y;, 4)

Where W is a vector of country-level variables such as Gp#? capita, rule of law indicators,
corruption and accountability index, private creglt a ratio of GDP and legal origin. The resules ar
presented in Table BWhile PCB availability has the right sign in mastthe specifications, it is not
robust to the inclusion of the above country-levatiables. Specifically, when GDP per capita and
private credit are controlled for, PCB availabillpses statistical significance. This result suggésat

the finding in Table 2, where the presence of a FC&ssociated with lower obstacle to access fimanc
is unlikely to represent a causal effect runnirggrfrPCB to access to finance. The presence of a PCR
continues to be unassociated with lower accessande as in other preceding estimations.

It is important to point out that our findings amet necessary inconsistent with other papers in the
literature that found a positive effect of PCBs amtess to finance. For instance, Love and Mylenko
(2003) found the presence of PCBs to have a sagmifi effect on softening the financing constraint,
albeit with a different sample. In fact, the sigrahce of their PCB dummy persisted even after they
controlled for country-level financial developmeartd institutional variables similar to ours. Howeve
even their finding does not constitute a causailiaiship, which they pointed out as the endogegruit
the PCB variable could not be ruled out.

The presence of some correlation between PCBsiand' faccess to finance relative to the presence of
PCRs naturally leads to question of why this ddfere exists. The reason has been hinted at earlier.
PCBs are privately originated institutions createginly to address information asymmetry in the ttred
market. PCRs, on the other hand, are public in&iita designed with the goal of regulating the hagk
sector (Powell et al. 2004). While PCRs could epdameliorating the information problem, they are
unlikely to be as effective as PCBs in reducingaficing constraints that result from information
asymmetry between lenders and borrowers.

There are several key variables in Tables 3 that@ustly associated with access to finance. Relat
to medium-sized firms, large firms face signifidgiriess obstacle to access finance while smallgirm
face higher barriers. This finding is consisterilynd in the literature (Beck et al. 2005). Itcalsaves
open the possibility that firm size could be bdia tesult of lack of access to finance and a caresezg

of it. Foreign-owned firms and those that have meky audited financial statements face signiftban
lower obstacle as well. Unexpectedly, obstacledirtance increases with management experience
initially but declines at a gradual rate. In fatstops increasing at the experience level of 8ary (98
percentile), beyond which the relationship betwiéentwo variable reverses.

* Results from a similar regression using the 5eswakiable, as a dependent variable, are quakigtisimilar and lead to
similar conclusions. For sake of brevity, we repesgults only for the regression using the dumnmjalde because marginal
effects are more intuitive for interpretation. Réstrom this second regression are available frloenauthors upon request.
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Table 3: Effects of PCRs and PCBs on accessto financein 42 African countries with control for

theinstitutional and macroeconomic environment

The dependent variable is a dummy varialslenétrainedl with a value of 1 if the firm’s perception on teeverity of the
financing constraint is 3 (major obstacle) and dvése obstacle) and O if the firm’s perception ba teverity of the
financing constraint is 0 (no obstacle), 1 (minbstacle), and 2 (moderate obstacihallis a dummy for firms with less 20
employees| argeis a dummy for firms with at least 100 employethe (Omitted category is medium-sized firms witht@0
99 employees)Ageis the firm's age since it started operationstddsis a dummy equal to 1 if the firm is publicigtéd, O
otherwise;Foreignis a dummy equal to 1 if the firm is foreign-own@&dotherwiseGovernments a dummy equal to 1 if the
firm is government-owned, 0 otherwisExperienceis the number of working years the top manager ihathe sector;
Auditing is a dummy equal to 1 if the firm had its annuahficial statements certified by an external audliootherwise;
PCB availabilityis a dummy equal to 1 if the country has a PCBlate, 0 otherwisePCR availabilityis a dummy equal to
1 if the country has a PCR in place, 0 otherwd3BP per capitais the GDP per capital of the firm’s home counpgiyate
creditis the ratio of private credit to GDP in the fisthome countryAccountability indexs on a 0-100 scale (higher the
better);Rule of lawis an index (the higher the better) measuringsthength and independence of the judicial systethen
firm’s home countrylLegal Origin — Englishis a dummy for country with English common lawgimi Robust and clustered
standard errors (at country level) are in parembes™*, ** and * describe significance at the 1%86 and 10% respectively.

Marginal Effects (Probit)
1 2 3 4 5 6
Small 0.065 0.071 0.063 0.065 0.062 0.072
(0.019)*** | (0.017)*** | ()0.020*** | (0.019)*** | (0.019)*** | (0.018)***
Large Firm -0.043 -0.055 -0.043 -0.041 -0.042 -0.058
(0.024)* (0.021)** (0.023)* (0.023)* (0.023)* | (0.021)**
Age -0.001 -0.001 -0.001 -0.002 -0.002 -0.001
(0.001)** (0.001)** | (0.001)** | (0.001)** | (0.001)** | (0.001)**
Listed -0.033 -0.054 -0.036 -0.039 -0.045 -0.051
(0.039) (0.043) (0.042) (0.040) (0.040) (0.043)
Foreign -0.099 -0.131 -0.101 -0.100 -0.103 -0.126
(0.024)** | (0.025)*** | (0.027)*** | (0.027)*** | (0.026)*** | (0.021)***
Government 0.047 -0.006 0.049 0.055 0.052 0.001
(0.079) (0.079) (0.079) (0.079) (0.078) (0.079)
Experience 0.002 0.002 0.002 0.002 0.002 0.002
(0.001)** (0.001)** | (0.001)** | (0.001)** | (0.001)** | (0.001)***
Auditing -0.074 -0.062 -0.070 -0.075 -0.075 -0.062
(0.028)** (0.031)** | (0.027)** | (0.028)** | (0.028)** | (0.031)**
PCB availability -0.131 -0.046 -0.178 -0.216 -0.239 0.066
(0.089) (0.057) (0.092)* | (0.088)** | (0.091)** (0.107)
PCR availability 0.069 0.033 0.042 0.057 -0.097 0.144
(0.066) (0.053) (0.067) (0.070) (0.128) (0.101)
. -0.00002 -0.00002
GDP per Capita (0.00001)* (0.00002)
Private Credit (. 8533?3** (. 87289))9**
Accountability and Corruption -0.002 -0.004
Index (0.001) (0.002)*
Rule of Law Index ?0%%021) (888;1)
Legal Origin - English (8(}3&) (8832)
Sector dummies Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes
Observations 9,981 9,156 9,981 9,981 9,981 9,156
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IV.2. Heter ogeneity among PCR Countries

While the preceding discussion shows that the poesef a PCR is not associated with a lower access
to finance for firms relative to countries with &P, it obscures the fact that there is significant
heterogeneity in the design and regulation of P@&Recifically, PCRs can differ along dimensionshsuc
as the breadth of coverage of credit transactitims hinimum cut-off amount for loans covered by
PCRs), accessibility of information by users sustitee availability of online access or the preseasfce
user fees, and the comprehensiveness of informatiodebtors (whether both positive and negative
repayment history of debtors is collected). The mamy statistics in Table 4 shows the variance @s¢h
variables across PCR countries. Differences inette@saracteristics may explain variations in firms’
access to finance among PCR countries even thamgayerage, these countries do not perform as well
as countries with PCBs.

Table4: Summary statistics of PCR characteristics

This table reports summary statisti€nline accesss a dummy equal to 1 if the PCR offers onlineesscto users, 0
otherwise; Minimum loan cut-off as a % of GDP per capita the minimum value of loan covered by the PCR;
Positive/Negativas a dummy equal to 1 if the PCR offers both pesiaind negative information, 0 otherwisegesis a
dummy equal to 1 if the PCR charges users a fee.

N Mean | Std. Dev. | Min | Max
Online access 7,229 0.36 0.48 0 1
Minimum loan cut-off as % of GDP per Capita 10,5[19156.37 966.10 0 6533
Positive/Negative 11,241 0.23 0.42 0 1
Fees 6,278 0.34 0.47 0 1

In the following equation (5 represents the characteristics of PCRs&iglthe error ternm
Constrained;. = X;.f + Z.D + U;, (5)

As previously mentioned, our sample does not corday country that has both a PCR and a PCB over
the period between 2006 and 2009. Consequentlatiequ(5) can only be estimated for countries with
a PCR. The results are presented in Table 5. Caulrend 2 show the effects of online availability o
credit transaction information. While the mere palavailability is not associated with lower acctss
finance, it becomes significant in the presenckigih internet penetration rate in the country. Tesult
suggests that the information on credit transasticollected by PCRs is only important for reducing
information asymmetry if lenders can assess ittimaly and cost-effective fashion.

The levels of details collected by PCRs differ figantly. Many PCRs collect only ‘negative’
information in the sense that they focus more amdveers’ defaults and late payments rather thardgoo
repayment history because the former (especialthencase of large loan sizes) is a better sighaho
impending banking crisis. However, for the purposeeducing information asymmetry and facilitating
access to finance, both ‘positive’ and ‘negativeformation are invaluable. For instance, positive

® Results from a similar regression using the Seswakiable, as a dependent variable, are quakigtisimilar and lead to
similar conclusions. For sake of brevity, we repesults only for the regression using the dumnmade because marginal
effects are more intuitive for interpretation. Réstrom this second regression are available frloenauthors upon request.
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information may allow a firm to access finance tsing its good credit history as collateral. Such
benefit can only happen if both ‘positive’ and ‘aéige’ information are collected by the PCR. Our
results (column 4) suggests this is important lynshg a significant association between firms’ asce
to finance and the collection of both ‘positive’danegative’ information on credit transactions.

Some PCR collects information on credit transastittrat only involve loans above a certain size hWit
the primary objective of supervising the bankingtgeand identifying potentials systemic risks e t
financial or banking system, regulators restrigitmegulatory oversight to large credit transatsithat
have the potential to have economy-wide effectswéiler, that focus is likely to limit the effect of
PCRs in reducing information asymmetry betweenden@and borrowers for a large set of transactions
involving small loan sizes. So, other variablesngeequal, one would expect that the higher the
minimum loan cut-off, the lower the effect of th&CR in reducing information asymmetry, and
consequently reducing access to finance. Howewdumm 3 shows that minimum loan cut-off by itself
has a significant negative effect on the severitihe financing constraint which is counter intuiti A
potential explanation is related to the type obiniation provided by the PCR. In order to check thi
argument, we rerun specification 3 while addingiraeraction term for minimum loan cut-off with
positive and negative information collection. Colu reports results for this specification and show
that the minimum loan cut-off has the expectedatfbmly if the range of information collected ihd

in the sense of capturing both positive and negatypayment history of borrowers.

The levying of user fees for access to the credidrmation in PCRs has no significant effect om8t
access to finance (column 5). One would expecpthksence of a user fee to restrict access by Iender
and accordingly hinders firm’s access to finandeisTtould mean that the size of the fees presemts n
significant obstacle for lenders in accessing beeminformation. An additional explanation is reldt

to financial sector regulation. If African governnte oblige financial institutions to consult PCRs f
loan provision, then the PCR fee structure is whjiko affect their take up or lending behavior.ddn
such case, it is likely that lenders price the aufsthe fee into the loan, which will imply thateth
presence of a user fee does not limit their ahititgccess fee-charging PCRs.
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Table 5: Effectsof Various Characteristics of PCRs on accessto financein Africa
The dependent variable is a dummy varialslenétrained with a value of 1 if the firm’s perception on tkeverity of the
financing constraint is 3 (major obstacle) and dvése obstacle) and O if the firm’'s perception ba severity of the
financing constraint is O (no obstacle), 1 (minbstacle), and 2 (moderate obstacBallis a dummy for firms with less 20
employeeslargeis a dummy for firms with at least 100 employethe (Omitted category is medium-sized firms witht&0
99 employees)Ageis the firm’'s age since it started operatidnstedis a dummy equal to 1 if the firm is publicly kst, 0
otherwisejForeignis a dummy equal to 1 if the firm is foreign-own@&dotherwiseGovernments a dummy equal to 1 if the
firm is government-owned, 0 otherwisExperienceis the number of working years the top manager ihathe sector;
Auditing is a dummy equal to 1 if the firm had its annuahfcial statements certified by an external audliootherwise;
Online accesss a dummy equal to 1 if the PCR offers onlineeascto users, 0 otherwiddjnimum loan cut-offis a % of

GDP per capita is the minimum value of loan covérgdhe PCRPositive/Negativés a dummy equal to 1 if the PCR offers

both positive and negative information, 0 otherwiseesis a dummy equal to 1 if the PCR charges usergea f
***gignificant at 1%; **significant 5%; *significahat 10%.

Marginal Effects (probit

1 2 3 4 5 6
Small 0.068 0.071 0.072 0.062 0.077 0.071
(0.024)** | (0.024)*** (0.023)*** (0.024)** | (0.026)** (0.030)**
Large -0.026 -0.025 -0.027 -0.028 -0.054 -0.050
(0.031) (0.031) (0.030) (0.030) (0.036) (0.036)
Age -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
(0.001) ()0.001 (0.001) (0.001) (0.001) (0.001)
Listed -0.045 -0.055 -0.042 -0.060 0.098 0.036
(0.057) (0.059) (0.057) (0.054) (0.055)* (0.052)
Foreign -0.139 -0.147 -0.127 -0.129 -0.127 -0.152
(0.035)*** | (0.032)*** (0.038)*** (0.035)*** | (0.044)** | (0.042)***
Government 0.114 0.106 0.125 0.122 0.139 0.108
(0.093) (0.093) (0.080) (0.074) (0.109) (0.141)
Experience 0.002 0.002 0.002 0.002 0.001 0.002
(0.001) (0.001)* (0.001)** (0.001)** (0.001) (0.001)*
Auditing -0.045 -0.042 -0.048 -0.038 -0.062 -0.029
(0.039) (0.039) (0.038) (0.040) (0.042) (0.043)
. -0.083 -0.032
Online access (0.058) (0.049)
Online access *Internet penetratior] -0.008 -0.023
rate (0.002)*** (0.042)
Minimum loan cutoff as a % of GD -0.00002 -0.0001
per capita (0.00001)*** (0.0001)**
Positive/Negative (OOO%%;f* (00133)8**
Fees -0.009 -0.064
(0.071) (0.063)
Minimum Loan cutoff * 0.875
Positive/Negative (0.426)**
Sector dummies Yes Yes Yes Yeg Yes Ye
Year dummies Yes Yes Yes Yes Yes Ye
Other Macroeconomic Contrdls No No No No No Yes
Observations 5477 5477 5746 5886 4599 4379

*These controls are GDP per capita, private credi eatio of GDP, accountability and corruptionérdind the rule of law

index.
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V. CONCLUSION

Easing firms' access to finance is a prerequisitepfivate sector development. Private credit
bureaus (PCBs) and public credit registries (PCis)e important roles in facilitating this
process by reducing the information asymmetry betwenders and borrowers so as to limit
adverse selection and moral hazard in the crediteha

This paper empirically explores the availabilityRE€Rs and PCBs on firms’ access to finance in
Africa. Firm-level data from the World Bank Entaga Surveys was complemented with newly
hand collected information on the differences ia sitructure of PCRs across countries and the
availability of PCBs in African countries. We firidat the presence of PCBs is associated with
smaller obstacles in access to finance relatithégresence of PCRs on average. However, this
relationship is not robust to the inclusion of abies that are correlated with the level of
economic and financial development. We also docunsgnificant heterogeneity in PCRs
design. Specifically, PCRs that collect both pesitand negative information have a favorable
effect on firms’ access to finance. Our result® agggest that provision of online information
by PCRs is only beneficial when the internet pei&n rate in the country is high and reducing
minimum cut-off for loan coverage by PCRs helpsesofthe financing constraint only when
positive and negative information is provided.

These results show the importance of credit buremdsregistries in ensuring that firms have
access to finance as well as the importance of BESgn. The fact that differences in PCR
characteristics have implications for firms’ accas$inance suggest an important role for policy
in designing these institutions not only for baelgulations but also for easing credit constraints.
This is particularly relevant for African countrieghich are often unable to attract private
initiates to set up PCBs because of their smadl. siz
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APPENDIX

Table Al: Variables definitions and sources

VARIABLE NAMES

DEFINITIONS

SOURCES

Finance obstacle

Response to the question: How severe is the atzess
finance obstacle for your current operations? Amswe
vary between 0 (no obstacle) and 4 (very severm@oles.

World Bank Enterprise
Surveys (WBES)

Constrained Dummy=1 if the firm identifies finance as a majorvery | WBES
severe obstacle.
Small Firms with less than 20 employees. WBES
Medium Firms with 20 or more employees and but less ti¥h 1 | WBES
Large Firms with 100 or more employees. WBES
Age Firm’s age since it started operations. It is meedthe | WBES
difference between the year of survey minus yean fi
began operations.
Listed Dummy equal 1 if the firm is publicly listed, O ettwise | WBES
Foreign Dummy indicating a foreign-owned firm. Equals 1 if WBES
foreign individuals or organizations hold a majpstake
(more than 50%) in the firm, O otherwise
Government Dummy indicating a state-owned firm. Equals 1 &th | WBES
government holds a majority stake (more than 509thé
firm, O otherwise
Experience The number of years of working experience the top WBES
manager has in the sector of operations
Auditing Dummy indicating if a firm had its annual financial WBES

statements checked and certified by an externataud
Equals 1 for a checked and certified annual fir@nci
statement, O otherwise

Private credit

The ratio of claims on the private sector by firiahc
institutions to GDP averaged over the 3 years pliage
the year of the survey.

International Financial
Statistics database (IMF)

GDP per capita

GDP per capita averaged over the 3 years precéléng
year of the survey.

World Economic Outlook
database (IMF)

PCB availability

Dummy indicating the presence of a private crediebu
in the country during the year preceding the sur@ey
otherwise

IFC list of private credit
bureaus around the World
(2010), doing business
annual reports (2004-2011
and author’s research

PCR availability

Dummy indicating the presence of a public credjisey
in the country during the year preceding the sur@ey
otherwise

Djankov et al. (2007),
doing business database
and annual reports (2004-
2011) and central banks

Internet Penetration Rate

The internet penetration rate of the country.

Waralelopment
Indicators of the World
Bank.

Online access

Dummy indicating whether the public credit registry

Doing business annual
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the country offers online access to users durieg/dar
preceding the survey, 0 otherwise

(2004-2011), the World
Bank survey of credit
reporting systems and
central banks

Positive/negative

Dummy indicating whether the public credit registry
provides negative and positive information to usknsng
the year preceding the survey, 0 otherwise

Doing business database,
the World Bank survey of
credit reporting systems
and central banks

Fees

Dummy indicating whether the public credit registry
charges a fee to users during the year precedé@g th
survey, 0 otherwise

The World Bank survey of
credit reporting systems
and central banks

Minimum loan cut off

The minimum value of loan covered by the publicdire
registry as a percentage of GDP (in USD)

Doing business annual
(2004-2011), the World
Bank survey of credit
reporting systems and
central banks;

Legal origin-English

A dummy variable equal to 1 if the country’s legalyin
is English, 0 otherwise

Djankov (2007), CIA fact
book, African developmen
Bank

t

Accountability and Corruption
Index

An index measuring the level of transparency,
accountability and corruption in the country avemg
over the 3 years preceding the one where the stioaky
place. A score between 0 and 100 is given. Higberes
mean more transparent and accountable systems

Mo Ibrahim foundation

Rule of law Index

An index the Strength, fairness and independence of
judicial system averaged over the 3 years preceting
one where the survey took place. A score betwesmd0
100 is given. Higher scores mean more efficient and
independent systems

Mo Ibrahim foundation
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Table A2: Countries covered in our sample and their survey years

Countrieswith PCR

Countrieswith at

Countrieswith neither a

least one PCB PCB nor PCR
Algeria, 2007 Botswana, 2006 Eritrea, 2009
Angola, 2006 Kenya, 2007 Ethiopia, 2006
Benin, 2009 Namibia, 2006 Gambia, 2006
Burkina Faso, 2009 South Africa, 2007 Gh&007
Burundi, 2006 Swaziland, 2006 Lesotho, 200
Cameroon, 2009 Malawi, 2009

Cape Verde, 2009

Sierra Leone, 2009

Chad, 2009 Tanzania, 2006
Congo, 2009 Uganda, 2006
Democratic Republic of Congo, 2006 Zambia, 2007
Egypt, 2008

Gabon, 2009

Guinea, 2006

Guinea Bissau, 2006

Ivory Coast, 2009

Liberia, 2009

Madagascar, 2009

Mali, 2007

Mauritania, 2006

Mauritius, 2009

Morocco, 2007

Mozambique, 2007

Niger, 2009

Nigeria, 2007

Rwanda, 2006

Senegal, 2007

Togo, 2009
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Table A3: Characteristics of Private Credit Bureaus (PCBs) in surveyed African countriesin 2012

Country Coverage (% population) | PCB name Positive and negative information (Y/N)
TransUnion ITC

Botswana 57.6 CRB Africa No
Compuscan Botswana

Egypt 10.3 I-score Yes

Ghana 10.3 XDS Ghana Yes
Credit reference bureau Africa limited

Kenya 3.3 Metropol East Africa Ltd No
Transunion Kenya

Malawi less than 0.1% CRBAfrica No

Morocco 9.9 Experian Yes

Mozambique less than 0.1% CRBAfrica No
Credit registry corporation CR services

Lo LTD Nigeria
0,

Nigeria less than 0.1% XDS No
Credit reference company
Transunion ITC Namibia

Namibia 58.5 Credit Information Bureau Namibia No
Compuscan

Rwanda 0 CRBAfrica No
Transunion

South Africa 54.9 Experian Yes
Compuscan
XDS

Swaziland 35.7 ITC Swa_znand Yes
Transunion

Tanzania 0 CRBAfrica No
CRBAfrica

Uganda 11 Compuscan Uganda Yes

Zambia 3 CRBAfrica Yes

21




Table A4: Characteristics of Public Credit Registries (PCRs) in surveyed African countriesin 2012

Negative and positive

Minimum Loan Value

Country Year of establishment collected by the PCR (USD) Covered by the PCR has online access PCR chargesuser fees
of PCR (Yes=1; N=0) PCR (YIN) (Yes=1; N=0)

Algeria 1990 1 Not available Not available Not available

Angola 1998 0 0 No 0

Benin 1962 0 10,545 No 0

Botswana N/A N/A N/A N/A

Burkina Faso 1962 0 10,545 No 0

Burundi 1964 0 450 Not available

Cameroon 1972 0 20 Yes Not available

Cape Verde 2007 0 61*** Yes Not available

Chad 1972 0 20 Yes Not available

Congo 1972 0 20 Yes Not available

DRC Not available 0 2,165 No 1

Egypt 1957 1 7,109 Yes 1

Eritrea N/A N/A N/A N/A

Ethiopia N/A N/A N/A N/A

Gabon Not available 0 20 Yes

Gambia N/A N/A N/A N/A

Ghana N/A N/A N/A N/A

Guinea 1995 0 2293.25 No No

Guinea Bissau 1962 0 6,327 No 0

Ivory Coast 1962 0 21,090 No 0

Kenya N/A N/A N/A N/A

Lesotho N/A N/A N/A N/A

Liberia 2008 0 Not available Not available Not available

Madagascar 1973 0 o** No* 0

Malawi N/A N/A N/A N/A

Mali 1962 0 10,545 No 0
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Mauritania 1974 0 3,651,643 No 0
Mauritius 2005 1 0 Yes 1
Morocco 1966 0 8,620 Not available

Mozambique 1997 1 437 Yes 1
Namibia N/A N/A N/A N/A

Niger 1962 0 10,545 No 0
Nigeria 1998 0 8,333 Not available Not available
Rwanda 1990 1 Q*** No 0
Senegal 1962 0 21,090 No 0

Sierra Leone 2012 0 Not available Not available Not available
South Africa N/A N/A N/A N/A
Swaziland N/A N/A N/A N/A
Tanzania N/A N/A N/A N/A

Togo 1962 0 10,545 No 0
Uganda N/A N/A N/A N/A
Zambia N/A N/A N/A N/A

** The central bank is in the process of puttinglace an online system;

** The minimum value of loan covered was reducexdfrl000 USD to OUSD in 2008;

*** The minimum amount was increased from 12 USDbfloUSD;
**** The minimum amount was reduced from 0.84 USDQtin 2011.
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