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The role of search frictions in the access to finance by firms

Resumo

Esta dissertacdo investiga empiricamente o papel das friccdes de busca ndo
relacionadas a precos no acesso a financiamento por empresas. O foco esta na relacao
entre elas, bem como no efeito das mudancas nesses indicadores nos niveis de acesso a
financiamento. O estudo usa um rico conjunto de dados de pequenas, médias e grandes
empresas de 109 paises, a maioria paises em desenvolvimento, e de indicadores de
friccdo de busca por pais. Os resultados mostram que os indicadores de alcance
bancério e de infraestrutura informacional estdo fortemente associados ao acesso a
financiamento. A porcentagem de usudarios da internet e a sua variacdo sdo as mais
relevantes dentre as varidveis informacionais, especialmente para pequenas e médias
empresas. Para as grandes empresas, as variagdes no nimero de assinaturas de telefonia
fixa e na proporcdo de agéncias bancérias pela populagdo sdo mais relevantes. Os
resultados esclarecem o papel ja identificavel da internet na inclusdo financeira de
PMEs e a diferenca que as fricgbes de busca fazem no acesso a financiamento
dependendo do tamanho da empresa.

Abstract

In this thesis | empirically investigate the role of non-price related search
frictions in the access to finance by firms. The focus is on the relationship between
these factors and how their variation in time can affect access to finance. The study uses
a rich dataset of small, medium and large firms from 109 countries, mostly of them
emerging economies, and of country related search friction indicators. Results show
that banking outreach indicators and informational infrastructure are strongly
associated with access to finance. The percentage of internet users and its variation are
the most relevant of the informational variables, especially for small and medium
enterprises. For large firms, the changes in fixed phone subscriptions and in the
proportion of branches by population are the most relevant frictions. Results shed light
on the already identifiable role of internet on financial inclusion of SMEs, and on the
difference search frictions make in the access to finance depending on firm’s size.

Keywords: search frictions, access to finance, small business finance.



1. Introduction

Financial intermediation exists to mitigate the effects of frictions in financial
markets, specifically information asymmetries and transactions costs. Financial
institutions collect deposits from households and grant loans to firms, provide various
transformation services and produce information of key importance. When a financial
system is working well, these activities channel funds to their most productive uses,
then boosting growth, improving income distribution, and reducing poverty (Beck et
al., 2008; Levine, 2005; Demirglic-Kunt and Klapper, 2013; Rajan and Zingales, 1998;
King and Levine, 1993). However, when access to financial services is not inclusive,
firms and households have to rely only on internal funds or informal sources to invest
in their projects, be they entrepreneurial, educational or other growth opportunities
(Beck et al., 2008, Rajan and Zingales, 1998).

Survey data indicates that less than 20 percent of small firms use external
finance, about half the rate of large firms. In three regions of the globe, at least 40
percent of firms report that access to and cost of finance is an obstacle to their growth
(Beck and Demirgli¢-Kunt, 2006; Beck et al., 2008). In 2017, the International Finance
Corporation (IFC) estimated the finance gap for small and medium-sized enterprises
(SMEs), finding that the potential demand for SME finance in developing countries was
US$ 8.9 trillion, compared to the corresponding credit supply of $3.7 trillion. The
finance gap for formal SMEs in these developing countries is valued at $5.2 trillion,
which is equivalent to 19 percent of the gross domestic product (GDP) of the countries
covered in their analysis. This in turn amounts to 1.4 times the current level of SME
lending in these countries. In addition, there is an estimated $2.9 trillion potential
demand for finance from informal enterprises in developing countries. The same study
estimates that there are 65 million formal SMEs that are credit constrained, representing

40 percent of all enterprises in the 128 reviewed countries (IFC, 2017).

[ INSERT FIGURE 1 HERE]

One of the obstacles that hamper access to finance is search frictions (Beck,
2006; Beck et al., 2008; Claessens, 2006; Han, 2008). Search frictions consist in the
effects that arise from the time and cost of the process of finding a match between
supply and demand (Stigler, 1961). These frictions can be price and nonprice barriers,

can take many forms and may have many sources, including worker and firm



heterogeneity, imperfect information, and costs of transportation (Mortensen, 2011). A
financial intermediary is defined here as an institution that acts as an intermediary in
capital markets by matching supply and demand in these markets. It does not only
provide market transparency but also acts as a middleman between lenders and
borrowers. When firms are looking for access to financial services, not only specifically
for loans, they face search frictions. For instance, while some financial institutions
allow clients to access services over the phone or via the internet, some require clients
to visit a branch or use an automated teller machine (ATM) (Beck et al., 2008).

There are many factors that influence the ability of firms to search for finance
and of banks to facilitate this search. Banking outreach (e.g., the existence of a branch
close to a firm) is one such factor. Beck et al. (2007) confirmed the expectation that in
countries with greater outreach, firms report facing lower financing obstacles. In
particular, they find that the severity of financing obstacles correlated negatively to the
presence of physical bank outlets. The same article also reports that banking outreach
is positively associated with the overall level of economic development and the
development of the physical infrastructure.

The impact of the development of physical infrastructure on the access to
finance is an important subject in the financial development literature. Agarwal et al.
(2018), for instance, investigate how effective is the common rationale in public policy
that if roads come, financing will follow. They examined the response of bank financing
to a shock to the rural road network in India, which brought road access to hitherto
unconnected villagers. They find large financing responses to rural road connectivity:
over 50% more villagers receive loans, and the average amount lent to the residents of
the villages right above a defined threshold was 30% higher than the amount lent to
those from villages just below it.

However, different types of physical infrastructure have different
characteristics. For instance, transportation infrastructure, such as roads and rail lines,
presents a U-shape usage profile: it has an optimum flow of vehicles, passengers or
cargo, which once surpassed, leads to congestion. Meanwhile, telecommunication
infrastructure is characterized by network externalities: the more users there are, the
more value is derived by those users (Allen, 1988; Roller et al., 2001; Manyika et al.,
2016).

The internet is the most recent addition to the informational infrastructure and

the one that has shown the fastest growth and adoption. The benefits of internet in



reducing search costs have been emphasized in research (Bakos, 1997; Claessens et al.,
2002; Han, 2008; Mills and McCarthy, 2014). Given its unique potential to rapidly
transport large quantity of data and the network externality characteristic of telecom
infrastructure in general, it is expected to have a relevant effect on the improvement of
access to finance. Among the benefits of the recent development of telecom
technologies, the adoption of mobile technologies makes it much cheaper to provide
financial services. For instance, Voorhies et al. (2013) report that, for financial-services
providers, the cost of offering customers digital accounts can be 80 to 90 percent lower
than using physical branches. This enables providers to serve many more customers
profitably, with a broader array of products and lower prices.

Advancements in the development of technologies for finance that rely on the
internet have even resulted in a new niche of companies, known as fintech firms, that
are already impacting the financial system. For instance, although bank finance is
typically the main source of external finance for firms of all sizes, modern trends in
transactional lending suggest that improvements in information availability and
technological advances in its analysis are likely to improve the access of SMEs to
finance (Beck et al., 2008). The impact of online banking has already been examined
by Han (2008), who found that entrepreneurial online banking behaviour and
relationship banking alleviates the severity of financial problems perceived by
entrepreneurs.

In addition to the different types of search friction indicators, there are
differences in search frictions between firms according to their size. The search costs
for small business lending are high, for both borrowers and lenders, even in developed
countries such as the United States. Federal Reserve researchers reported that small
business borrowers often spend almost 25 hours on paperwork for bank loans and
approach several banks during the application process. Successful applicants will wait
weeks or even a month or more for the funds to actually be approved and made available
(Mills and McCarthy, 2014).

In this thesis | empirically investigate the role of non-price related search
frictions in access to finance by firms. The focus is on the relationship between these
factors and how changes in them can affect access to finance. The study uses a rich
dataset of small, medium-sized and large firms from 109 countries, 97 of these
developing countries, in a cross-country setting using a ten-year span of data from the

Enterprise Survey, an ongoing study supported by the World Bank, and from the IMF



Financial Access Survey. A range of indicators are considered, including banking
outreach indicators (e.g. such as bank branches density), informational infrastructure
(e.g. access to the internet and mobile and fixed telephony services) and, in a more
limited setting, physical infrastructure (e.g. roads and rail lines).

By investigating these aspects of search friction infrastructure and their
different impact on firms, I measured how search frictions affect firms’ access to
finance. To do so, I test the following hypotheses: (1) improvements in search friction
indicators are associated with better access to finance; (2) improvements in search
friction indicators are associated with a greater improvement in access to finance for
small and medium-sized companies than for large companies; and (3)
telecommunication infrastructure development is associated with a greater
improvement in access to finance than other types of infrastructure development.

I obtain the following main results. First, banking outreach indicators and
informational infrastructure are strongly associated with access to finance, while only
a moderate association was found for transportation infrastructure. The percentage of
internet users in the population is the most relevant of the informational variables,
especially for SMEs. I find that the severity of financing obstacles for firms is
negatively correlated with the presence of physical bank outlets (measured in branches
per km? and geographic and demographic density) and telecommunication services
penetration (percentage of internet users and of mobile and fixed phone subscriptions
per population).

Regarding firm size, | find a strong negative association between financing
obstacles and search friction indicators for SMEs and moderate negative association for
large firms For SMEs, the results for the informational variables indicate that every 1%
increase in internet access per year is associated with a 0.23% reduction in the number
of SMEs with major obstacles to access finance. Given that internet penetration is
increasing 3.30% on average per year (33.0% extrapolating for the ten-year period
analysed), | observe that internet is associated with 0.69% of the 1.69% reduction in
the number of SMEs with major obstacles to access finance on average per year. Fixed
phone lines are still important to improve SMEs’ access to finance, as an annual 1%
increase in phone line subscription is associated with a 0.60% reduction in the
percentage of firms for whom finance is a major obstacle.

This paper contributes to the literature on access to finance in many ways. From

the best of my knowledge, it is the first paper to examine such a range of search friction



variables and how they relate to access to finance, allowing comparability between
them. While search frictions have been developed mostly in respect to labor economics,
this paper is an initial effort to apply search theory to access to finance. Also, the
heterogeneity of the data on a firm level makes it possible to look for differences
between different sizes of firms in a large variety of countries, especially developing
ones, which is where the biggest benefits may be obtained from reducing search
frictions. This thesis helps explain the importance of the internet in the expansion of
finance for SMEs, indicating that the internet-based relationship and transaction
lending may be overtaking branch-based relationship lending in terms of the
importance in financial institutions’ strategies for this segment. This also adds up to the
many opportunities for researching the changing role technology, especially the
internet, is having in SME lending (Petersen and Rajan, 2002), considering the banks
organizational structure (Berger and Udell, 2002), and relationship lending practices
(Han, 2008 and Kysucky and Norden, 2016). In addition to that, the results show that
internet is already relevant for improving businesses’ access to capital, while most
studies poses that internet’s potential to reduce search frictions will happen in the
future. Finally, it contributes to answering Claessens et al.’s (2002) question about
whether e-finance can make leapfrogging possible in emerging markets; it can, at least
for firms.

The remainder of the paper is organized as follows. In Section 2, I present the
related literature and the hypotheses. Section 3 describes the data collection and
introduces the search friction indicators. Section 4 discusses the cross-country
association with search friction indicators and robustness tests for this association, as
well as examines the effects of change in search friction indicators in the access to
finance. Finally, some conclusions are offered in Section 5 and the Appendix reports

the results for the relation between transportation environment and access to finance.

2. Literature Review

What are the impacts of search frictions on firms' access to financial services?
Could they have a relevant impact on their financing options? Previous literature has
shown that access to financial services implies an absence of obstacles to the use of
these services, whether they be price or non-price barriers to finance. Demirgu¢-Kunt

et al. (2008) mention the importance of distinguishing between the possibility to use,



(i.e., access to), and the actual use of financial services. Exclusion can be voluntary,
where a person or business has access to services but no need to use them, or
involuntary, where price barriers or discrimination, for example, bar access. Failure to
make this distinction can complicate efforts to define and measure access. Financial
market imperfections, such as information asymmetries and transaction costs, are likely
to be especially burdensome for on the talented poor and on micro- and small
enterprises that lack collateral, a credit history, and connections (Rajan and Zingales,
1998; Beck et al., 2008). Without inclusive financial systems, these individuals and
enterprises with promising opportunities are limited to their own savings and earnings.

The work of Diamond, Mortensen, and Pissarides (Diamond and Maskin, 1979,
1981; Diamond 1982; Mortensen, 1982a, 1982b; Pissarides 1984a, 1984b)
demonstrates that, with search frictions, markets fail to clear at all points in time - some
buyers and/or sellers remain unmatched. This characterizes market incompleteness,
where some, but not all, of the necessary conditions for market formation exist. Another
important implication of their research on search frictions is that when access to
information is costly and trade opportunities are infrequent, not all traders may trade at
the same market price, leading to equilibrium price dispersion. Finally, decentralized
equilibrium may be inefficient in a search market, as individuals engage in “too much”
or “too little” searching. In this case policy intervention may improve on what markets
alone would be able to achieve. A generic result is that efficiency cannot be expected
and policy interventions may therefore become desirable (Royal Swedish Academy of
Sciences, 2011).

Search frictions can arise in markets with few potential users (Williamson,
1988; Gavazza, 2011) and when potential asset users are financially constrained
(Shleifer and Vishny, 1992). Bernstein, Colonnelli and Iverson (2017) have examined
the role of search frictions in limiting asset allocation. They investigate the
consequences of liquidation and reorganization on the allocation and subsequent
utilization of assets in bankruptcy, finding that long-run utilization of assets of
liquidated firms is lower relative to the assets of reorganized firms. These effects are
concentrated in thin markets with few potential users, and in areas with low access to
finance. These results highlight the way local search frictions and financial frictions
can affect the allocation of assets, in this case, in bankruptcy.

One key factor in businesses financing, especially for SMEs, is the physical

distance between lenders and borrowers is a (Han, 2008). Because gathering and



processing information is costly, external financiers prefer business customers close to
them, especially when they are small, as the monitoring costs are lower and moral
hazard problems are more easily identifiable. However, this discourages small
businesses from applying, partly because of the higher application costs incurred by the
physical distance to lenders (Kon and Storey, 2003).

The impact of the development of physical infrastructure on the access to
finance is an important subject in the financial development literature. Agarwal et al.
(2018), for instance, investigates how effective is the common rationale in public policy
that if roads come, financing will follow. They examined the response of bank financing
to a shock to the rural road network in India, which brought road access to hitherto
unconnected villagers. They find that large financing responses to rural road
connectivity over 50% more villagers receive loans, and the average amount lent to
them is 30% higher, for villages right above a defined threshold compared to those just
below.

Roller et al. (2011) have studied how telecommunications infrastructure affects
economic growth. They emphasize that one important characteristic of IT technologies,
which is not present in other types of infrastructures, is network externalities. One
implication of network externalities is that the impact of telecommunications
infrastructure on growth might not be linear. Allowing for three levels of
telecommunication infrastructure they find that a critical mass exists, leading to
increasing returns on growth at levels approaching universal service. This suggests that
increases in telecommunications infrastructure could create higher growth effects in
OECD countries than in the less-developed non-OECD countries.

There are reports in the literature that the development of information
technologies, facilitated by the spread of telecommunication infrastructure, has already
helped change the need of proximity between banks and customers. Petersen and Rajan
(2002) report that in the U.S., the probability that a bank communicates with its small
business borrowers in person, rather than by telephone or mail, declined from 59% in
1973 to 36% in 1993. Meanwhile, the average physical distance from a bank to its
typical small business borrowers had increased from 16 miles (25 kilometers), in the
period 1973-1979, to 68 miles in the period 1990-1993 (109 kilometers).

Online banking allows some of the transaction costs, such as for transport, to be
reduced. It also facilitates access to multiple lenders, located at a distance from the

business, by lowering search costs (Han, 2008). For instance, Han (2008) reports that



entrepreneurial online banking behavior and relationship banking alleviated the
severity of financial problems perceived by entrepreneurs. He also finds that the
relationship effect was less evident for entrepreneurs who relied more on online
communication with their banks than for those who used traditional communication
methods.

Corrocher (2006) examined the determinants of adoption of internet banking
among Italian retail banks. Her empirical analysis indicates that the adoption of internet
banking depends upon the characteristics of traditional banking activities, particularly
in terms of existing networks of distribution and existing customers. First, banks with
high branch intensity tend to adopt internet banking more slowly than banks with fewer
branches. Second, this adoption is negatively affected by the existence of a large
customer base, after controlling for assets. An important consequence of this is that the
provision of financial services over the Internet is a strategy directed more at attracting
new customers than at strengthening the relationship with existing ones. This focus on
new customers is especially important for SMEs and developing countries, where a

relevant number of firms are financially excluded.

3. Hypothesis Development

| derive the following hypotheses from gaps found in the previous literature on
search frictions and on access to finance.

The impact of certain search frictions on firms’ access to finance is well
documented. However, studies of this nature tend to be static analyses of only a few
variables and with a limited view of the potential of some channels, especially the
internet. For instance, Beck et al. (2007) uses one observation per country to find that
in countries with greater banking outreach, firms report facing lower financing
obstacles. In particular, they find that the severity of financing obstacles is negatively
correlated with the presence of physical bank outlets (in particular, the ratio of branches
per capita, ATMs per capita, and ATMs per km?). They also regress infrastructure
variables on banking outreach, implying that improvements in infrastructure would
result in more banks and ATMs. Agarwal et al. (2018) focus on the impact of
construction of roads on financial access by small firms and poor households, finding
large increase in financing for the treated group. Roller et al. (2001), despite not

focusing on access to finance specifically, also emphasize how telecommunication



infrastructure helps reduce the transaction costs of ordering, gathering information, and
searching for services.

Taking a different approach that used, using firm level survey data on the
business environment across 80 countries, Ayyagari et al. (2008) investigate the impact
of access to finance, property right protection, infrastructure provision, inefficient
regulation and taxation, and broader governance features such as corruption,
macroeconomic and political stability on firm growth. They show that finance, crime
and political instability are the only obstacles that have a direct impact on firm growth
and that finance is the most robust one among those. That is, if finance is relevant for
growth but infrastructure is not, and given that infrastructure is related to search
frictions, there is a gap that still need to be addressed.

From these findings, | hypothesize that search frictions are negatively related to
access to finance. This hypothesis is the first step to a deeper analysis on the relation
between search frictions and access to finance.

This analysis considering more variables and directly relating search frictions
to access to finance is a relevant contribution to the existing literature because of the
following. First, | use a broad range of search friction related variables, from bank
branches demographic density to the number of flights per inhabitant per year, what are
not discussed in the literature. Second, | analyze the close association between search
frictions and access to finance, arguing that there is a direct relation between them. This
is different from Beck et al. (2007), who analyze the association between the expansion
of telephones lines per capita and the density of bank branches and ATMs per capita or
km?, and look solely at the relationship between banking outreach and access to finance.
By taking a different approach | expect to observe a significant impact, especially from
informational infrastructure variables (i.e. mobile and fixed phones subscriptions and,
especially, internet penetration, given that internet is a environment where financial
services can be fully provided digitally); unlike Beck et al. (2007), | do not consider
telecommunications infrastructure only as an accessory to branch-based activities (e.g.
as a channel to talk to loan officers from the local branches). Third, the database | use
contains more than 70 countries with more than one year of observations and a relevant
time frame of at least three years between each survey. This allows for an analysis to
be developed of the evolution of search friction indicators and the variation of access

to financial services. | did not find similar analysis in the literature.



Hypothesis 1: Search frictions are negatively associated with access to finance.

One major concern in literature resides in the difficulties of SMEs in obtaining
access to financial services, particularly loans (Rajan and Zingales, 1998; Beck and
Demirguc-Kunt, 2006; Klapper, 2004; Beck and Demirgiic-Kunt, 2006; Han, 2007,
Agarwal, 2018). Schiffer and Weder (2001) show that small firms consistently report
higher growth obstacles than medium-sized or large firms. Beck et al. (2006) show that
size, age and ownership are the most reliable predictors of firms’ financing obstacles,
finding that older, larger and foreign-owned firms report lower financing obstacles. The
relationship is not only statistically but also economically significant. The probability
of a small firm listing financing as a major obstacle (as opposed to a moderate or minor
obstacle or no obstacle at all) is of 39% compared to 36% for medium-size firms and
32% for large firms. Also, they mention that in a world with fixed transaction costs and
information asymmetries, small firms with demand for smaller loans face higher
transaction costs and higher risk premiums since they are typically more opaque and
have less collateral to offer.

Search costs may be more relevant to SMEs than to large ones. Large firms are
usually located in richer cities with better infrastructure and more banks and other
financial service providers. SMEs, which accounts for the majority of firms in most
countries, if not all, are situated across the whole country, oftentimes in cities with poor
infrastructure, including transportation and telecommunication. Additionally, because
of their size, these companies have fewer employees. Taken together, these factors tend
to make the cost, in terms of time and money to go to the nearest bank relatively higher
for a SME than for a large company.

At the same time, policymakers would do well to observe power of
telecommunication infrastructure, especially internet and mobile telephony, in
unlocking unmet demand and enabling the financial inclusion of SMEs. Thanks to the
rapid growth of network coverage, by 2014 almost 90% of the populations in emerging
countries had access to a network (Manyika et al., 2016).

Modern trends in transactional lending suggest that improvements in
information availability and technological advances in the analysis of this improved
data are likely to improve the access of SMEs to finance (Beck et al., 2008). Han (2008)

has already examined the impact of online banking, finding that entrepreneurial online
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banking behavior and relationship banking alleviated the severity of financial problems
perceived by entrepreneurs.

Given these factors, we analyze whether SMEs access to finance is more
sensitive to changes in search frictions than large firms, as large firms mostly already

have access to finance.

Hypothesis 2: Search frictions are more negatively associated with access to

finance for small and medium-sized companies than for large companies.

Third, there are differences between infrastructure types, as documented by
Roller et al. (2001). Transportation infrastructure, such as roads and rail lines, presents
a U-shape usage profile where, once the limit of traffic is surpassed, congestion follows
and the efficiency of the channel diminishes. Meanwhile, telecommunication
infrastructurehas network effects, which implies that the more users there are, the more
value is derived by those users.

When considering the use of roads, railways and air transportation to reduce
search frictions, the main implication of developing such physical infrastructure is the
reduction of time and cost of transportation for the client to get to existing bank
branches or for the bank officer to get to the (potential) client, as well as motivating the
installation of new bank branches in the regions with such new infrastructure. Such
infrastructure investments are costly, take a long time to happen and are subject to
relevant coordination problems.

Using online banking or other financial applications on a computer or mobile
phone rather than cash saves considerable travel time and costs, reduces the risk of
theft, and boosts convenience. It also gives access to a broader range of financial
services that can be delivered digitally, such as savings accounts or loans (Manyika et
al., 2016). One of the benefits of telecommunication technologies, especially mobile
telephony and the internet, is how much cheaper they make it to provide financial
services. For instance, Voorhies et al. (2014) found that, for financial-services
providers, the cost of offering customers digital accounts can be 80 to 90 percent lower
than offering traditional accounts via physical branches. This enables providers to serve
many more customers profitably, with a broader array of products and lower prices.

As individuals and businesses make digital payments, they create a data trail of

their receipts and expenditures that enables financial service providers to assess their
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credit risk. This information allows providers to underwrite loans and insurance policies
for a larger set of borrowers with greater confidence. Providers can also collect digital
repayments on an automated basis, and send text messages to prompt borrowers when
they have missed a payment (Manyika et al., 2016). All these developments allow for
financial inclusion, they reduce the costs and are only possible because of the lower
transaction costs of ordering, gathering information, and searching for services enabled
by new mobile technologies.

Regarding network effects, in Kenya, for instance, the proportion of adults using
the M-Pesa mobile-money system grew from zero to 40 percent within its first three
years of its launch in 2007, and by the end of 2015 stood at nearly 70 percent (Mas and
Radcliffe, 2011). This rate of adoption is much faster than for traditional financial
accounts, whose uptake tends to increase in line with national income levels (Manyika
et al.,, 2016). Achieving a significant expansion of access to finance through bank
branches could take much longer. In contrast, the use of mobile-money accounts
suggest there is no correlation with income, given the example of Kenya, the country
with the highest rate of adoption of mobile money accounts but also one of the poorest.

It is therefore worth analyzing if telecommunication infrastructure development
is more positively related to access to finance than other types of search frictions, and

if these effects are already identifiable.

Hypothesis 3: Telecommunication infrastructure development is more

positively associated with access to finance than other types of search frictions.

3. Data, Variables and Methodology
3.1 Data Sources

This paper presents a data set designed to measure access to finance and search
frictions in 109 countries, most of them emerging countries, from 2006 to 2015. These
data comes from the World Bank and the International Monetary Fund (IMF). The firm
data come from the Enterprise Survey, a firm-level survey of a representative sample
of an economy’s private sector coordinated by the World Bank. The surveys cover a
broad range of business environment topics including access to finance, corruption,
infrastructure, crime, competition, and performance measures. Country-level data were

gathered form World Bank Open Data, a platform that provides free and open access
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for data about a wide range of indicator names, countries, and topics, except for the
data on the geographic penetration of bank branches, which were taken from the IMF
Financial Access Survey. This survey is a source of global supply-side data on access
to and use of financial services by households and firms. The database contains 152
time series resulting in 47 basic indicators, which are grouped by geographic outreach

and use of financial services.

3.2 Variables

Using the data gathered, I construct the following indicators of search frictions:

a) Banking outreach:

» Demographic branch penetration: commercial bank branches per 100,000 adults.
» Geographic branch penetration: number of bank branches per 1,000 km2.

b) Information environment:

* Internet density: access per 100 inhabitants

» Mobile phone penetration: lines registered per 100 inhabitants

» Fixed phone penetration: lines registered per 100 inhabitants

In the Appendix | also analyze the transportation environment variables related
to the geographic and demographic availability of roads and rail services. Most of the
data is only available for a limited time horizon from 2006 to 2011, and there are a
relevant number of gaps. Therefore, the results relating to these variables must be

viewed with more caution, which is why this analysis is in a separate section.

Data for each of banking outreach and information environment indicators,
across 109 countries and 170 country-years, are reported in Table 1. Only observations
with no missing values regarding the dependent variables, independent variables and

controls were considered.
[INSERT TABLE 1 HERE]
Following Beck et al. (2007), the indicators of branches per square kilometer

help characterize the geographic penetration of the banking sector. They can also be

interpreted as proxies for the average distance a potential customer would have to travel
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to get to the nearest physical bank outlet. Higher geographic penetration would thus
indicate a shorter distance and easier geographic access. Per capita measures of
branches are used to capture the demographic penetration of the banking sector. They
proxy for the average number of people served by each physical bank outlet. Higher
demographic penetration would indicate fewer potential clients per branch or ATM,
and therefore lower search frictions.

Informational indicators help characterize the access to telecommunication
services. Fixed phones, mobile phones and the internet allow firms to make transactions
directly with banks or to contact their local branches. The internet also enables searches
to be made to access loans and other financial services. The higher percentage, the
easier access to telecommunication services is.

Although there search frictions indicators are easy to understand and interpret,
they are not without specific shortcomings. In particular, the area- and population-based
ratios of the number of branches, roads, vehicles, rail lines, flights, internet, fixed
phones, and mobile phones assume a uniform distribution of bank outlets and physical
and informational infrastructure within a country’s area and across its population, while
in most countries banks and physical infrastructure are concentrated in the urban centers
of the country and are not accessible to all individuals (Beck et al., 2007).
Telecommunication infrastructure differs in terms of the quality of the mobile and fixed
telephony services and in the reliability and speed of internet connections.

[ INSERT TABLE 2]

Indicators of search frictions vary sharply across countries. Table 2, Panel A
presents descriptive statistics for banking outreach and informational environment
indicators?.

Congo, DR, Ukraine, Tanzania, Uganda, Cameroon, Madagascar, Belarus and
Yemen have less than 1.67 branches per 100,000 people (bottom 5th percentile), while
Uzbekistan, Colombia, Montenegro, Serbia, Mongolia, Bulgaria, Mongolia and

Bulgaria have more than 40.66 branches per 100,000 people. The median demographic

! For clarity reasons, the analysis the does not mention the survey-year, which is available in the Table
2, Panel A.
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branch penetration is 10.84 branches per 100,000 inhabitants. EI Salvador and Ecuador
have penetration close to this value.

The number of branches per area varies from less than 0.09 branches per 1,000
km? (the lowest 5" percentile of the distribution) for Congo, DR, Botswana,
Kazakhstan, Gabon, Mauritania, Guyana to more than 42 branches per 1,000 km? (the
top 5" percentile of the distribution) for Sri Lanka, Bangladesh, Bulgaria, Antigua and
Barbuda, Israel, Bangladesh, Mauritius and Lebanon. The median number of branches
per 1,000 km? is 4.15, which is representative of the values for Ghana and Ecuador.

Regarding internet access per population, the bottom 5" percentile is
represented only by African countries (Sierra Leone, Congo, DR, Mozambique,
Malawi, Ethiopia, Burkina Faso, Tanzania, Angola and Madagascar), which have less
than 1.63 people with access to internet per 100 people. Malaysia, Estonia, Hungary,
Slovenia, Azerbaijan, Czech Republic, Latvia and Slovak Republic all are in the top 5%
percentile. Except for Estonia, it is expected that highest access occur in the last years
surveyed (2013 to 2015). The median is 22.76. Mauritius, Belarus are close to this
value.

In terms of fixed phone penetration, the median value of this indicator is 9.75
subscriptions per 100 inhabitants, representative for Jamaica and Belize. The bottom
5t percentile of the distribution for this indicator is 0.36, which accounts for African
countries only (Congo, DR, Nigeria, Malawi, Afghanistan, Tanzania, Rwanda,
Mozambique and Uganda). The top 5th percentile has more than 38.89 fixed phone
subscriptions per 100 people, among them Croatia, Belarus, Serbia, Antigua and
Barbuda, Israel and Slovenia.

Mobile phone penetration presents a top 5" percentile of 149.73 subscriptions
per 100 inhabitants, which includes Estonia, Lithuania, Montenegro, Russia, Thailand,
Panama, Kazakhstan and Antigua and Barbuda. The bottom 5™ percentile reaches 21.79
and includes only African countries, as with fixed phone (Uganda, Mozambique,
Tanzania, Ethiopia, Malawi, Angola, Congo, DR, Sierra Leone and Zambia. 50 per cent
of the country-years surveyed is below 60.50 mobile subscriptions per 100 people.

Panel B of Table 2 indicates a moderate negative correlation between severity
of access to finance and search friction indicators. Informational frictions are strongly
correlated with each other. At the same time, demographic branch penetration is
moderately correlated with the other search indicators. All coefficients are strongly

significant (1% level of significance).
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3.3 Methodology
First, to analyze the relationship between search frictions across countries and

firms’ access to finance, | conduct the following estimates using firm-level data:

Fie = Bo + PiSearchis + BoXiye + €y (1)
where the dependent variable Fixrepresents the rating reported by firm k in country i
in year t concerning its access to finance by answering the question “How much of an
obstacle is access to finance to the operation of this firm?”’, whose the answers range
from O (“No obstacle”) to 4 (“Very severe obstacle”). The independent variable
Searchit means the search friction indicators per country i in year t, while Xi: is a set
of and firm- and country-level control variables. Firm-level controls are dummy
variables for government-owned, foreign-owned, exporters, firms in manufacturing and
service sector (with firms in other sectors being the omitted category), and SMEs (with
large firms being the omitted category). The country-level control is a dummy for high-
income countries i in year i, as defined by the OECD (with low income countries being
the omitted category). In 2016, a high-income country had a gross national income per
capita of US$12,236 or more.

In order to test the Hypothesis 1, | run the probit regression according to
equation 1 with all the controls. Then, to test for Hypothesis 2, | run equation 1
separately for SMEs and for large companies. Following Beck et al. (2007), each search
variable is run separately because there is high collinearity between them.

Following Beck et al. (2007), given that a financing obstacle is a polychotomous
dependent variable with a natural order (where higher values indicate larger financing
constraints), | estimate Eq. (1) as an ordered probit model. Because omitted country
characteristics might cause error terms to be correlated for firms within the same
country, | allow for error terms to be clustered by country.

Like previous studies on the determinants of financial development (Beck,
Demirgug-Kunt, and Levine, 2003; Djankov, McLiesh, and Shleifer, 2007; Beck et al.,
2007), 1 do not include GDP per capita in the estimations because this variable tends to
be highly correlated with most of the regressors that capture specific aspects of
development, giving rise to multicollinearity problems that complicate the

interpretation of the results.
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Second, | assess the relationship between changes in search friction indicators

and access to finance by country, using the following regression:

A%Fi,At =po + .B1A59a7”Chi,t1—t0 + ,BZAGDPL',n—tO + B3 Xi + ¢ 2)

where the dependent variable A%F ;,is the variation in the percentage of firms that
reported access to finance as a major obstacle between year to and t1, by country i,
annualized; the independent variable ASearchi, - is the variation in the search friction
indicator per country i between year to and t1, annualized; and country-level controls
AGDRPI, w140, that is the variation in GDP per capita in country i between year to and t,
annualized, and X is a set of dummies for region (East Asia and Pacific, Europe and
Central Asia, Latin America and the Caribbean, Middle East and North Africa, South
Asia, and Sub-Saharan Africa).

For the robustness tests I first run OLS regressions and change the indicator for
access to finance. Both tests are performed for all firms and for SMEs and large firms
separately.

| run equation 2 to test for Hypothesis 1. Then, to test for Hypothesis 2, | run
equation 2 separately for SMEs and for large companies. These three regressions allow
Hypothesis 3 to be tested, which investigates variations in search frictions and in access
to finance.

The use of only country-level data for equation 2 is explained by the fact that
Enterprise Surveys are not executed on a yearly basis or at the same frequency for each
country. Because of this, I choose to average per country the percentage of firms that
considered access to finance as a major obstacle per country to make it viable to analyze
these intermittent data. Although leading to a relatively low number of observations,
the dependent variable Access to Finance is constructed after thousands of
observations.

Among the limitations of this research design, I mention that measuring access
to finance is a very difficult matter. I rely on survey data where access to finance is
expressed as a self-declaratory perception of financial constraint, and as not subject to
objective parameterization. Also, in robustness tests, the measure of access is the
possession of lines of credit, which does not allow the proportion of firms that

voluntarily self-excluded from the market to be taken account of. Therefore, I consider
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one measure complementary to the other. While the first is a perception but specific to

access, the second is objective but related to the actual use of financial services.

4. Results
4.1 What is the Relation Between Search Friction Indicators and Access to
Finance?

Table 3 shows the firm-level results for financing obstacles using equation 1.
The findings support Hypothesis 1, which states that in countries with lower search
frictions, firms report facing lower barriers to financing and thus easier access to
finance. In particular, I find that the severity of the financing obstacles for firms is
negatively correlated with the presence of physical bank outlets (measured as branches
per km? and geographic and demographic density) and telecommunication services
penetration (percentage of internet users and of mobile and fixed phone subscriptions
per population). I also regress for transportation related indicators, the results of which
are reported in Appendix. The only results at 10% significance are for geographic rail
line density (km of rails per km? of territory). The results for banking outreach
indicators are similar to those of Beck et al. (2007). Among the telecommunication
indicators, the internet penetration is more highly related to lower financial obstacles
for firms than fixed phone and mobile phone subscriptions per 100 people, which
provides support for Hypothesis 3 (which is analyzed in further regressions).

The results for the same regression, considering SMEs and large firms
separately, are shown in Table 3, Panels B and C. | find a strong negative relation
between financing obstacles and search friction indicators for SMEs and moderate
negative relation for large firms. All the indicators of search frictions are negatively
related to financing obstacles for SMEs, and are strongly significant for demographic
penetration of branches, internet access and mobile phone penetration. For large firms,
only the geographic penetration of branches and the internet density are significant and
with negative coefficients (at 10% and 5% level of significance). Although both panels
have low values for the McFadden’s pseudo R-squared, the ordered probit regression
for SMEs has greater likelihood than for large firms.

SMEs rated barriers to finance at 1.542 on average (0.005 standard error), on a
scale ranging from O (No obstacle) to 4 (Major Obstacle), while the average rating given
by large firms was 1.268 (0.009 standard error). These means were found to be

statistically different, using the t-test with unequal variances. This indicates that SMEs
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indeed have more obstacles accessing capital than large firms and that the search

frictions analyzed are strongly related to this difficulty, supporting Hypotheses 1 and 2.

[ INSERT TABLE 3 HERE ]

For robustness, 1 first test equation 1 as an OLS regression with robust standard
errors for all firms, for SMEs and for large firms. Using OLS to analyze an ordinal
dependent variable requires relaxing some of the assumptions of the linear regression
model. In particular, there is no real linearity, given that the values of the dependent
variable are ordinal and range from 0 to 4, and predicted values can be negative, which
is not desired. Table 4 reports the results, which confirm almost of all the findings of
the ordered probit regression analysis. Only the coefficient for fixed phone lines has a

different level of significance and becomes non significant for all firms and for SMEs.

[ INSERT TABLE 4 HERE ]

Second, | test for a different measure of access to finance, whether the firm had
a line of credit or loan. This information is available in the World Bank Enterprise
Survey as a binary response (Yes/No) to the question “Does the establishment have a
line of credit or a loan from a financial institution?”. This different measure of access
indicates whether the association between search frictions and the perception of
financing obstacles is confirmed when looking at the effective use of such financial
services and, if not, what differences exist. | use a probit model given the binary nature
of the dependent variable. I run the regression for all firms, SMEs and large firms
separately. The controls are the same as in the ordered probit regression. | analyze each
search friction indicator in separate regressions to avoid biases that may rise from
multicollinearity.

Table 5 reports that, overall, most search friction indicators associated with
access to finance are positively related to the presence of external finance in firms. The
relevance of search frictions varies depending on the concept of access to finance, being
banking branches per 100,000 people, internet penetration and fixed phone
subscriptions per 100 people positively associated with both the presence of external

finance and the perception of financial obstacles. Geographic branch penetration and
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mobile phone density are not significant for the use of finance, unlike in the access to

finance regression, where all the coefficients are significant.

[ INSERT TABLE 5 HERE ]

The results also show that the penetration of mobile phones does not affect the
process of obtainment of credit from a bank, while the confidence level of the
association between fixed phone penetration and use of finance was high (1%
significance), and there was also a moderate association between internet density and
use of finance (10% significance). This indicates that raising external credit call for
closer contact with a bank, which is mainly made via a fixed phone. The greater
importance of fixed phones versus mobile phones (the coefficient for mobile phone
density is not significant), despite the higher presence of the latter (12.45% versus
82.98%, according to the constructed dataset), may be explained by the nature of the
communication that chief financial officers (CFOs) have with banking officers. It is
more likely that CFOs choose to call from their office, therefore it is reasonable to think
that mobiles won't have an expressive impact on access to finance in this case. Also,
there is a question of cost, incurred by both banks and firms, that is usually lower when
using fixed phones. Regarding firm size, the results for SMEs are similar of the
regression with all firms. For large firms, the particular differences from the main
regression are that the internet penetration is not significant for use but is for access,
and that fixed phone is strongly significant for use of banking services, but not for
access.

The significant coefficient for the demographic penetration of branches but not
for their geographic penetration may indicate that less crowded branches are more
important than a widespread network of banks in access to credit. This fact and the
significant results for fixed phone penetration may be explained by the importance of
relationship lending to the detriment of transaction lending. Phone calls and less
crowded agencies allows for deeper relationships to be forged between banks and the

firms. Such effects are more prominent for large firms.
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4.2 What is the Relationship Between the Change in Search Frictions and
Variations in Access to Finance?

The results from section 4.1 provide support for Hypothesis 1 and 2 through
cross-sectional analysis of data from 170 country-years. In this section | now analyze
the effect of the variations in search frictions and access to finance over time. This is
designed to confirm the findings of section 4.1 and to test Hypothesis 3.

Table 6 shows the correlation across countries between the change in time of
search friction indicators and the variation of firms reporting major obstacles to access
finance. The dependent variable, Variation in Financing Obstacles, is based on the
percentage of change in the number of firms who answer (3) or (4) to the World
Business Environment Survey question “How much of an obstacle is access to finance
to the operation of this firm?”: (1) No obstacle; (2) Minor obstacle; (3) Moderate
obstacle; (4) Major obstacle. The non-significant correlation between internet access
and mobile phone penetration can be explained by the fact that the majority of mobile
phones in developing countries are still feature phones. Surveys from Pew Research
Center (2015) indicate that in 2013, 21% of adults reported owning a smartphone,
percentage that grew to 37% in 2015, while our dataset using the WB Enterprise Survey
shows that the mean of the mobile phone penetration was 82.98%, as against internet

penetration is of only 25.76%.

[ INSERT TABLE 6 HERE]

Table 7 reports on the relationship between the changes in search frictions and
firms that report major financing obstacles on a country level. In general, there are
fewer significant coefficients than in the static data analysis. While for SMEs changes
in internet penetration and of fixed phone density are significant, for large firms
changes in the demographic penetration of bank branches and fixed phone density are
positively associated with access to capital. The analysis of transportation frictions
(Appendix), did not yield any significant results for any of the indicators.

For SMEs, the results for the informational variables indicate that every 1%
increase in internet access per year is associated with a 0.23% reduction in the number
of SMEs that claim to be financially constrained. Given that the average annual increase
in internet penetration is 3.30%, internet is associated with 0.69% of the 1.69%

reduction in financially-constrained SMEs firms on average per year. Fixed phone lines
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are still important to improve access to finance for SMEs firms, as an annual 1%
increase in phone line subscription is associated with a 0.60% reduction in the
percentage of firms for whom finance is a major obstacle.

Variations in GDP per capita are significant for SMEs, but not for large firms,
which is expected. Large firms usually already have access to finance, while the growth
or shrinkage of a country’s economy has a direct impact on the ability of SMEs to raise

capital.

[ INSERT TABLE 7 HERE ]

Linking the hypotheses to the results, H3 is supported for SMEs: the
improvement of telecommunication infrastructure development is positively related to
access to finance, while the change in other search frictions are not significant. For
large firms, H3 is partially supported as, from the telecommunication infrastructure
indicators analysed, only the change in fixed phone penetration is significant.

Regarding H1, search frictions are indeed negatively associated with access to
finance. The majority of search frictions are significant in the cross-section analysis,
what is complemented by results when analyzing their variation in time. Overall, the
coefficients are all negative, with many significant results, what confirms H1.

H2 is partially supported here. Search frictions are more relevant for SMEs than
for large firms in accessing finance. However, the analysis of variations in search
frictions shows that while internet access is far more relevant for SME than for large
firms, large firms rely more on fixed phones and less crowded branches than SMEs.
The explanation for this relates to Petersen and Rajan (2002) study on the information
revolution in small business lending. They find that SMEs have interacted with banks
in more impersonal ways, and this has not impeded them to obtain credit. They argue
that, with the adoption of information technology by banks and firms, more hard
information about the borrower, such as whether he is current on his trade credit
payments and to whom he has applied for credit, is available to lenders at a distance.
As a result, lenders may not have the rich soft information they obtained from
infrequent, but close, contact with the borrower, however they have far more timely
hard information about their creditworthiness. This enables them to lend at a distance
knowing they can intervene quickly and foreclose or refuse loan renewal if conditions

deteriorate (Petersen and Rajan, 2002). This availability of such hard information does
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not impact firm’s search effort, but it improves the matching between supply (the bank)
and demand (the firm). Therefore, SMEs benefit from the increase in internet access,
but not large firms, because banks already have rich hard information about them. For
large firms, bank officers focus on obtaining soft information through fixed phone and
branches, what can explain the high relevance of the variation in demographic branches
and in fixed phone penetration. As stated by Kysucky and Norden (2016), technological
change affects distance and thereby the strength of bank relationships.

5. Conclusion

I empirically investigated the role of nonprice search frictions in access to
finance by firms. | construct a rich dataset using the World Bank Enterprise Survey,
WB Open Data, and the IMF Financial Access Survey, in order to analyze the
relationship between search frictions — banking outreach, informational infrastructure
and transportation indicators — and access to finance, as well as on effect of changes in
those indicators in the levels of access to finance. Taking a database with more than
75,000 firms, 170 country-years and 109 countries, | use probit and OLS regression for
cross-section analysis on a firm- and country-level.

The results show that the banking outreach indicators and informational
indicators are strongly associated with access to finance. The percentage of internet
users in the population and variations in its percentage are the most relevant of the
informational variables, especially for SMEs. The severity of financing obstacles for
firms is negatively correlated with the presence of physical bank outlets (measured in
branches per km? and geographic and demographic density) and telecommunication
services penetration (percentage of internet users and percentage of mobile and fixed
phone subscriptions per population).

Regarding firm size, there is a strong negative association between financing
obstacles and search friction indicators for SMEs and a moderate negative association
for large firms. For SMEs, the results for information variables indicate that every 1%
increase in internet access per year is associated with a 0.213% reduction in the number
of SMEs that self-report financial constraints. Given that internet penetration is
increasing 3.30% on average per year, internet is associated with 0.69% of the 1.69%
reduction in SMEs firms with major obstacles to access finance on average per year.
For large firms, especially demographic branch penetration and fixed phone penetration

are the significant variables in the variation analysis using country-level data.

23



The robustness tests with a different measure of access to finance help explain
the importance of demographic branch penetration and of fixed phones density in the
actual use of finance. The argument is that despite the improvement of internet access,
banks demand more soft information by large firms, but less so for SMEs, which are
experimenting better access to finance from the increased hard information available
for banks.

The main revolution in financial inclusion comes from internet and
smartphones. Results show that better access to finance is associated with lower search
frictions, and the internet already has its role in that scenario; however, there is still a
long way to go for the widespread adoption of this technology. The more this adoption
occurs, the more intense its effects in lowering search frictions, thus allowing a deeper

analysis of this movement in the access to financial services.
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Table 1 - Search Friction Indicators Across Countries, per Survey Year
Demographic branch penetration refers to commercial bank branches per 100,000 adults; Geographic
branch penetration refers to the number of branches per 1,000 km2; Internet penetration refers to
internet access per 100 inhabitants; Mobile phone penetration refers to mobile phone subscriptions
per 100 inhabitants, and; Fixed phone penetration refers to fixed lines registered per 100 inhabitants.
Source: World Bank Open Data, except Geographic branch penetration, which source is IMF
Financial Access Survey.

Demographic  Geographic Internet Mobile Fixed
Country Year Branch Branch Penetration Phong Phone_

Penetration Penetration Penetration  Penetration
Afghanistan 2014 2.33 0.64 7.00 58.85 0.33
Albania 2013 23.41 19.89 57.20 116.16 8.86
Albania 2007 18.60 15.18 15.04 73.35 9.48
Angola 2010 7.45 0.74 2.80 48.10 1.44
Angola 2006 3.38 0.29 1.50 17.84 0.57
Antigua and 2010 35.98 56.82 47.00 192.55 41,64
Barbuda
Argentina 2006 13.10 1.39 20.93 80.82 24.26
Argentina 2010 12.88 1.44 45.00 141.38 24.56
Armenia 2013 21.74 17.77 41.90 112.42 19.43
Armenia 2009 17.79 14.51 15.30 73.83 20.21
Azerbaijan 2013 10.20 8.99 73.00 107.61 18.67
Azerbaijan 2009 9.79 8.13 27.40 86.32 15.59
Bahamas 2010 36.13 10.09 43.00 118.83 35.87
Bangladesh 2013 8.02 67.45 6.63 74.43 0.69
Bangladesh 2007 6.93 52.05 1.80 23.47 0.81
Belarus 2008 4.39 1.75 23.00 85.06 38.91
Belarus 2013 1.56 0.62 54.17 118.79 47.76
Belize 2010 25.14 2.28 28.20 62.93 9.81
Benin 2016 3.62 2.00 11.99 79.65 1.12
Bhutan 2015 15.22 2.28 39.80 87.03 2.81
Bhutan 2009 12.85 1.65 7.17 48.11 3.74
Bolivia 2010 8.60 0.51 22.40 70.69 8.38
Bolivia 2006 5.73 0.31 6.20 30.22 7.00
Bosnia and 2013 32.45 19.43 57.79 91.10 22.11
Herzegovina
Bosnia and 2009 32.21 19.77 37.74 84.53 25.92
Herzegovina
Botswana 2010 8.81 0.21 6.00 120.01 6.98
Botswana 2006 6.66 0.14 4.29 43.41 6.96
Brazil 2009 18.78 3.27 39.22 87.54 21.45
Bulgaria 2009 92.05 54.77 45.00 140.40 29.62
Bulgaria 2007 88.27 53.14 33.64 130.86 30.42
Bulgaria 2013 60.58 35.00 53.06 145.19 26.89
Burkina Faso 2009 1.83 0.54 1.13 25.33 1.01
Cabo Verde 2009 28.38 22.83 21.00 59.83 14.80
Cambodia 2013 4,77 2.76 6.80 133.89 2.78
Cameroon 2009 1.32 0.31 3.84 39.81 2.17
Chile 2010 17.71 3.14 45.00 115.75 20.17
Chile 2006 14.12 2.35 34.50 75.44 20.50
Colombia 2010 41.70 12.70 36.50 95.76 15.47
Congo, DR 2013 0.65 0.11 2.20 41.82 0.00
Congo, DR 2010 0.60 0.09 0.72 19.01 0.07
Costarica 2010 20.27 13.61 36.50 66.99 22.71
Cote d'lvoire 2016 5.09 2.18 26.53 126.01 1.33
Croatia 2013 34.65 22.37 66.75 110.05 38.89
Croatia 2007 32.67 21.91 41.44 115.23 42.26
Czech Republic 2013 24.30 28.21 74.11 128.19 18.70
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Table 1 (continued)

Demographic ~ Geographic Internet Mobile Fixed

Country Year Branch Branch Penetration Phone_ Phong

Penetration Penetration Penetration  Penetration
Czech Republic 2009 22.74 26.37 64.43 124.57 24.10
Dominican 2016 12.60 19.54 61.33 80.83 12.49
Republic
Dominican 2010 10.23 14.37 31.40 88.78 10.11
Republic
Ecuador 2010 12.28 5.11 29.03 98.53 13.90
Ecuador 2006 11.00 4.19 7.20 60.51 12.66
Egypt 2013 4.47 2.72 29.40 121.51 8.31
El Salvador 2010 10.67 21.72 15.90 123.84 16.10
El Salvador 2016 9.52 21.04 29.00 140.75 14.43
Estonia 2009 20.28 5.43 72.50 120.54 37.82
Estonia 2013 13.95 3.66 80.00 149.73 33.13
Ethiopia 2011 1.89 0.96 1.10 15.80 0.93
Fiji 2009 11.30 3.72 17.00 75.08 16.05
Gabon 2009 4.22 0.16 9.50 95.45 2.40
Georgia 2013 32.33 14.35 43.30 115.03 27.65
Georgia 2008 20.87 9.89 10.01 62.44 14.01
Ghana 2013 5.82 4.10 15.00 108.19 1.04
Guatemala 2010 33.38 27.63 10.50 125.98 10.45
Guyana 2010 6.76 0.17 29.90 71.29 19.06
Honduras 2016 19.64 10.83 30.00 91.22 5.16
Honduras 2010 19.08 8.86 11.09 124.72 8.84
Hungary 2009 17.65 16.61 62.00 117.56 30.59
Hungary 2013 15.41 14.39 72.64 116.43 29.91
India 2014 12.87 39.69 21.00 74.48 2.13
Indonesia 2015 17.75 18.25 21.98 132.55 4.06
Indonesia 2009 7.63 7.15 6.92 68.92 14.66
Iraq 2011 4,96 212 5.00 80.16 5.63
Israel 2013 21.49 57.86 70.25 122.85 43.95
Jamaica 2010 6.12 11.63 27.67 116.07 9.60
Jordan 2013 15.85 9.53 41.40 141.80 5.20
Kazakhstan 2009 3.36 0.15 18.20 108.38 24.50
Kazakhstan 2013 3.28 0.15 63.00 184.69 26.71
Kenya 2013 5.35 243 13.00 71.76 0.46
Kenya 2007 3.55 1.34 4.40 30.06 1.23
Kyrgyz Republic 2013 7.82 1.62 23.00 121.45 8.31
Kyrgyz Republic 2009 6.91 1.36 16.00 85.22 9.46
Lao, PDR 2016 3.04 0.59 21.87 55.39 17.72
Lao, PDR 2012 2.72 0.49 10.75 64.70 6.77
Lao, PDR 2009 2.35 0.39 6.00 51.61 1.60
Latvia 2009 35.35 10.47 66.84 109.05 26.59
Latvia 2013 21.60 5.97 75.23 124.76 20.63
Lebanon 2013 25.93 101.76 70.50 80.56 18.04
Lithuania 2009 29.52 12.65 59.76 159.95 24.09
Lithuania 2013 18.08 7.29 68.45 151.34 20.75
Macedonia 2009 25.31 16.97 51.77 92.51 20.82
Madagascar 2013 1.68 0.38 3.00 36.91 1.07
Madagascar 2009 1.41 0.28 1.63 30.66 0.91
Malawi 2014 3.14 3.13 5.83 33.47 0.11
Malawi 2009 2.24 1.88 1.07 17.06 0.76
Malaysia 2015 10.51 7.38 71.06 143.89 14.65
Mali 2010 3.65 0.24 2.00 53.20 0.82
Mauritania 2014 6.78 0.16 10.70 94.20 1.29
Mauritius 2009 21.10 100.49 22.51 88.58 30.58
Mexico 2010 14.19 6.01 31.05 77.52 16.90
Mexico 2006 11.26 4.35 19.52 49.41 17.71
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Table 1 (continued)

Demographic ~ Geographic Internet Mobile Fixed

Country Year Branch Branch Penetration Phong Phong

Penetration Penetration Penetration  Penetration
Moldova 2013 11.96 10.89 45.00 106.01 35.03
Moldova 2009 10.21 9.21 27.50 59.28 31.60
Mongolia 2013 70.97 0.94 17.70 101.36 6.19
Mongolia 2009 54.37 0.68 10.00 84.16 7.07
Montenegro 2013 42.42 15.91 60.31 159.95 27.20
Morocco 2013 23.50 12.84 56.00 128.53 8.86
Mozambique 2007 2.38 0.36 0.91 13.89 0.35
Myanmar 2014 3.42 1.95 11.52 54.04 0.98
Myanmar 2016 3.41 2.01 25.07 89.26 0.94
Namibia 2014 13.04 0.24 14.84 113.76 7.78
Namibia 2006 11.75 0.18 4.40 29.66 6.63
Nigeria 2014 5.55 6.00 21.00 77.84 0.10
Nigeria 2007 5.21 4.70 6.77 27.45 1.07
Pakistan 2013 9.36 14.24 10.90 70.13 3.50
Pakistan 2007 8.15 10.64 6.80 38.34 2.93
Panama 2010 22.70 7.88 40.10 180.70 14.66
Papua New 2015 2.65 0.29 7.90 46.65 1.97
Guinea
Paraguay 2010 8.59 0.90 19.80 91.66 5.62
Paraguay 2006 4.06 0.39 7.96 53.75 5.50
Peru 2010 6.79 1.10 34.77 99.50 10.80
Peru 2006 4.53 0.68 20.70 32.54 9.13
Philippines 2015 8.79 20.32 53.70 115.75 3.17
Philippines 2009 7.50 15.16 9.00 82.26 4.46
Poland 2013 32.98 34.84 62.85 149.08 21.61
Poland 2009 32.94 34.71 58.97 117.31 22.24
Romania 2009 36.23 27.02 36.60 114.54 21.59
Romania 2013 31.61 23.19 49.76 105.58 21.75
Russia 2012 38.22 2.83 63.80 145.33 29.45
Russia 2009 34.63 2.57 29.00 160.10 31.58
Rwanda 2011 5.47 13.58 7.00 39.90 0.35
Senegal 2014 4.61 1.98 17.70 98.84 2.14
Serbia 2009 44.19 30.52 38.10 124.40 38.98
Serbia 2013 33.91 23.08 53.45 119.39 39.35
Sierra Leone 2009 2.47 1.21 0.26 20.56 0.58
Slovak Republic 2013 26.90 25.68 77.88 113.91 17.74
Slovak Republic 2009 26.46 25.04 70.00 101.34 22.48
Slovenia 2009 39.61 34.51 64.00 102.75 45.94
Slovenia 2013 34.45 30.14 72.68 110.21 38.53
Solomon Islands 2015 3.94 0.50 10.00 72.66 1.27
South Africa 2007 5.99 1.66 8.07 85.28 9.84
Sri Lanka 2011 17.40 42.00 15.00 87.55 17.24
Sudan 2014 3.24 0.30 24.64 72.20 1.08
Suriname 2010 11.20 0.27 31.59 99.28 16.18
Tajikistan 2013 6.48 2.45 16.00 91.83 5.18
Tajikistan 2008 5.32 1.76 8.78 50.49 3.94
Tanzania 2013 2.44 0.76 4.40 55.72 0.34
Tanzania 2006 1.16 0.29 1.30 14.04 0.38
Thailand 2016 12.37 13.73 47.50 172.65 6.97
Togo 2016 5.58 4.54 11.31 74.91 0.46
Trinidad and 2010 13.49 27.68 48.50 142,63 22.09
Tobago
Tunisia 2013 18.00 9.77 43.80 115.60 9.29
Turkey 2013 19.67 14.31 46.25 92.96 18.09
Turkey 2008 17.16 11.38 34.37 93.55 24.87
Uganda 2013 2.83 2.72 15.50 48.08 0.73
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Table 1 (continued)

Demographic ~ Geographic Internet Mobile Fixed
Country Year Branch Branch Penetration Phong Phong

Penetration Penetration Penetration ~ Penetration
Uganda 2006 1.18 0.88 2.53 6.76 0.36
Ukraine 2008 3.74 2.56 11.00 119.84 28.36
Ukraine 2013 0.92 0.62 40.95 138.06 26.15
Uruguay 2006 13.35 1.94 29.40 69.97 29.63
Uzbekistan 2008 40.66 18.20 9.08 45.79 6.84
Uzbekistan 2013 37.73 19.23 26.80 74.31 6.91
Vanuatu 2009 19.70 2.30 7.50 57.05 3.13
Venezuela 2010 17.18 3.97 37.37 96.00 24.39
Venezuela 2006 16.47 3.50 15.22 69.10 15.51
Vietnam 2015 3.80 8.64 43.50 128.85 7.84
Vietnam 2009 3.32 6.98 26.55 111.37 19.76
Yemen 2010 1.84 0.47 12.35 48.70 4.60
Yemen 2013 1.67 0.48 20.00 69.01 4.68
Zambia 2013 4.45 0.49 15.40 71.50 0.80
Zambia 2007 3.19 0.29 4.87 21.79 0.76
Zimbabwe 2011 5.55 1.21 8.40 68.87 2.66
Zimbabwe 2016 5.26 1.29 23.12 83.18 1.97
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Table 2 - Search Friction Indicators Across Countries, per Survey Year

Demographic branch penetration refers to branches per 100,000 adults; Geographic branch penetration refers to the number of branches per 1,000 km2; Internet penetration
refers to internet access per 100 inhabitants; Mobile phone penetration refers to mobile phone subscriptions per 100 inhabitants, and; Fixed phone penetration refers to fixed
lines registered per 100 inhabitants. Severity of access to finance is based on the World Business Environment Survey question is a response to the question “How much of an
obstacle is access to finance to the operation of this firm?”: (1) No obstacle (2)Minor obstacle (3) Moderate obstacle (4) Major obstacle’’. Source: World Bank Open Data,

except Geographic branch penetration, which source is IMF Financial Access Survey.

Panel A: Descriptive statistics

Demographic branch
penetration

Geographic branch
penetration

Internet penetration

Mobile phone
penetration

Fixed phone
penetration

Observations 170.00 170.00 170.00 170.00 170.00
Mean 15.52 11.36 28.54 88.92 13.72
Standard Deviation 15.30 16.47 22.19 39.10 12.24
Minimum 0.60 0.09 0.26 6.76 0.00
5th percentile 1.67 0.18 1.63 21.79 0.36
Median 10.84 4.15 22.76 60.50 9.75
95th percentile 40.66 42.00 71.06 149.73 38.89
Maximum 92.05 101.76 80.00 192.55 47.76
Panel B - Correlations between infrastructure indicators and access to finance

Severity of Access Dergographlc Geographic . Fixed Phone Mobile Phone

to Finance p ranch Branch Internet Density Density Density
enetration Penetration

Demographic Branch Penetration -0.054***
Geographic Branch Penetration -0.074*** 0.367***
Internet Density -0.151*** 0.461*** 0.165***
Fixed Phone Density -0.081*** 0.539*** 0.133*** 0.706***
Mobile Phone Density -0.113*** 0.470*** 0.126*** 0.726*** 0.582***
GDP per capita -0.100*** 0.363*** 0.073*** 0.718*** 0.717*** 0.464***
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Table 3 - Search Related Indicators and Firm Financing Obstacles, Firm Level Results

Ordered probit estimation with standard errors clustered by country is performed. The dependent variable, Severity of access to finance, is based on the World
Business Environment Survey question “How much of an obstacle is access to finance to the operation of this firm?”: (1) No obstacle (2)Minor obstacle (3)
Moderate obstacle (4) Major obstacle’’. Demographic branch penetration refers to commercial bank branches per 100,000 adults; Geographic branch penetration
refers to the number of branches per 1,000 km2; Internet penetration refers to internet access per 100 inhabitants; Mobile phone penetration refers to mobile
phone subscriptions per 100 inhabitants, and; Fixed phone penetration refers to fixed lines registered per 100 inhabitants. Source: World Business Environment
Survey, World Bank Open Data and IMF Financial Access Survey. Additional firm-level dummy control variables (foreign ownership, government ownership,
exporter, manufacturing, services, SME) and a country-level dummy for high-income countries are included in regressions, but their coefficients are not shown
below. Robust standard errors are in brackets. The symbols *, **, *** indicate significance at 10%, 5%, and 1% levels, respectively.

Panel A: All Firms

Variables Firms’ perception of the severity of financing obstacles

(1) (2) (3) (4) (5)
Log Demographic Branch Penetration -0.003**

(0.001)
Log Geographic Branch Penetration -0.004*%*
(0.002)
Log Internet Density -0.008***
(0.001)
Log Fixed Phone Density -0.006*
(0.003)
Log Mobile Phone Density -0.003%**
(0.000)

Number of observations 70,564 70,564 70,564 70,564 70,564
Pseudo R-squared 0.01 0.01 0.01 0.01 0.01
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Table 3 (continued)

Panel B: Small and Medium Firms

Variables Firms’ perception of the severity of financing obstacles

(1) (2) (3) (4) (5)
Log Demographic Branch Penetration -0.004%**

(0.001)
Log Geographic Branch Penetration -0.004*%*
(0.002)
Log Internet Density -0.009%***
(0.001)
Log Fixed Phone Density -0.008%%*
(0.003)
Log Mobile Phone Density -0.003%**
(0.000)

Number of observations 55,480 55,480 55,480 55,480 55,480
Pseudo R-squared 0.01 0.01 0.01 0.01 0.01
Panel C: Large Firms
Variables Firms’ perception of the severity of financing obstacles

(1) (2) (3) (4) (5)
Log Demographic Branch Penetration 0.000

(0.003)
Log Geographic Branch Penetration -0.004*
(0.002)
Log Internet Density -0.004**
(0.002)
Log Fixed Phone Density 0.002
(0.004)
Log Mobile Phone Density -0.001
(0.001)

Number of observations 15,084 15,084 15,084 15,084 15,084

Pseudo R-squared 0.00 0.01 0.00 0.00 0.00




Table 4 - Search Friction Indicators and Firm Financing Obstacles, Firm Level Results

Ordinary least squares regression with clustered standard errors by country is performed. The dependent variable, Access to finance, is based
on the World Business Environment Survey question is a response to the question “How much of an obstacle is access to finance to the
operation of this firm?”: (1) No obstacle (2)Minor obstacle (3) Moderate obstacle (4) Major obstacle’’. Demographic branch penetration refers
to commercial bank branches per 100,000 adults; Geographic branch penetration refers to the number of branches per 1,000 km2; Internet
penetration refers to internet access per 100 inhabitants; Mobile phone penetration refers to mobile phone subscriptions per 100 inhabitants,
and; Fixed phone penetration refers to fixed lines registered per 100 inhabitants. Source: World Business Environment Survey, World Bank
Open Data and IMF Financial Access Survey. Additional firm-level dummy control variables (foreign ownership, government ownership,
exporter, manufacturing, services, SME) and a country-level dummy for high-income countries are included in regressions, but their
coefficients not shown below. Robust standard errors are in brackets. The symbols *, ** *** indicate significance at 10%, 5%, and 1% levels,

respectively.

Panel A: All firms

Variables Firms’ perception of the severity of financing obstacles
(1) (2) (3) (4) (5)
Demographic Branch Penetration -0.003*
(0.001)
Geographic Branch Penetration -0.006**
(0.002)
Internet Density -0.009%***
(0.002)

Fixed Phone Density -0.003

(0.004)
Mobile Phone Density -0.003%***

(0.001)

Number of observations 70,564 70,564 70,564 70,564 70,564
R-squared 0.01 0.02 0.03 0.01 0.02
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Table 4 (continued)

Panel B: Small and Medium-Sized Firms

Variables Firms’ perception of the severity of financing obstacles

(1) (2) (3) (4) (5)
Demographic Branch Penetration -0.004**

(0.002)
Geographic Branch Penetration -0.006**
(0.003)
Internet Density -0.009%**
(0.002)
Fixed Phone Density -0.006
(0.004)
Mobile Phone Density -0.004%**
(0.001)

Number of observations 55,480 55,480 55,480 55,480 55,480
R-squared 0.01 0.01 0.02 0.01 0.02
Panel C: Large Firms
Variables Firms’ perception of the severity of financing obstacles

(1) (2) (3) (4) (5)
Demographic Branch Penetration 0.000

(0.003)
Geographic Branch Penetration -0.005**
(0.002)
Internet Density -0.004*
(0.002)
Fixed Phone Density 0.006
(0.005)
Mobile Phone Density -0.001
(0.001)

Number of observations 15,084 15,084 15,084 15,084 15,084
R-squared 0.01 0.01 0.01 0.01 0.01
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Table 5 - Search Friction Indicators and Presence of Lines of Credit, Firm Level Results

Probit regression with clustered standard errors by country is performed. The dependent variable, Use of Financing, is based on the
World Business Environment Survey question is a binary response to the question “Does the establishment have a line of credit or a loan
from a financial institution?”, Demographic branch penetration refers to commercial bank branches per 100,000 adults; Geographic
branch penetration refers to the number of branches per 1,000 km2; Internet penetration refers to internet access per 100 inhabitants;
Mobile phone penetration refers to mobile phone subscriptions per 100 inhabitants, and; Fixed phone penetration refers to fixed lines
registered per 100 inhabitants. Source: World Business Environment Survey, World Bank Open Data and IMF Financial Access Survey.
Additional firm-level dummy control variables (foreign ownership, government ownership, exporter, manufacturing, services, SME) and
a country-level dummy for high-income countries are included in regressions, but their coefficients not shown below. Robust standard
errors are in brackets. The symbols *, **, *** indicate significance at 10%, 5%, and 1% levels, respectively.

Panel A: All Firms

Variables Presence of a line of credit in the firm
@) (2) (3) (4) (5)
Log Demographic Branch Penetration 0.008**
(0.004)
Log Geographic Branch Penetration 0.002
(0.003)
Log Internet Density 0.005*
(0.003)
Log Fixed Phone Density 0.016***
(0.005)
Log Mobile Phone Density 0.002
(0.001)
Number of observations 69,585 69,585 69,585 69,585 69,585
Pseudo R-squared 0.05 0.05 0.05 0.06 0.03
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Table 5 (continued)

Panel B: Small and Medium-Sized Firms

Variables Presence of a line of credit in the firm
(1) (2) 3) (4) (5)
Log Demographic Branch Penetration 0.008**
(0.004)
Log Geographic Branch Penetration 0.003
(0.003)
Log Internet Density 0.005*
(0.003)
Log Fixed Phone Density 0.016***
(0.006)
Log Mobile Phone Density 0.002
(0.001)
Number of observations 55,232 55,232 55,232 55,232 55,232
Pseudo R-squared 0.03 0.02 0.03 0.03 0.02
Panel C: Large Firms
Variables Presence of a line of credit in the firm
@9) (2) (3) (4) (5)
Log Demographic Branch Penetration 0.006*
(0.004)
Log Geographic Branch Penetration -0.003
(0.002)
Log Internet Density -0.003
(0.002)
Log Fixed Phone Density 0.018%**
(0.004)
Log Mobile Phone Density 0.001
(0.001)
Number of observations 14,353 14,353 14,353 14,353 14,353

Pseudo R-squared 0.03 0.03 0.03 0.04 0.03



Table 6 - Variation of Search Frictions, GDP per Capita and Severity of Access to Finance, Country-Level, Annualized

Change in the Severity of access to finance is based on the change between surveys in the percentage of the firms who answer (3) or (4) to the World
Business Environment Survey question: ‘“How much of an obstacle is access to finance to the operation of this firm?”: (1) No obstacle (2) Minor
obstacle (3) Moderate obstacle (4) Major obstacle. Change in Demographic branch penetration refers to the variation in commercial bank branches per
100,000 adults between the first and last survey year; Change in Geographic branch penetration refers to the variation in the number of branches per
1,000 km2; Change in Internet penetration refers to variation of internet access per 100 inhabitants; Change in Mobile phone penetration refers to
variation in mobile phone subscriptions per 100 inhabitants, and; Change in Fixed phone penetration refers to the variation in fixed lines registered per
100 inhabitants; Change in GDP per capita refers to the variation in GDP per capita; All observations are annualized. Source: World Business
Environment Survey, World Bank Open Data and IMF Financial Access Survey. The symbols *, ** *** indicate significance at 10%, 5%, and 1%
levels, respectively.

Panel A: Descriptive Statistics - Variation of search friction indicators and severity of access to finance, annualized

A Severity of

A Severity A Severity of ACCESS 10 A A A Mobile
of access to access to - Demographic ~ Geographic A Internet A Fixed phone
- . finance . . phone
finance finance (Large branch branch penetration penetration enetration
(All firms) (SMEs) -arg penetration penetration P
Firms)

Observations 71 71 71 71 71 71 71 71
Mean -1.64 -1.69 -1.28 0.13 0.13 3.30 -0.09 6.44
Standard Deviation 1.94 1.95 3.02 1.23 0.82 2.56 0.81 5.69
Minimum -6.65 -7.07 -11.15 -4.62 -3.02 0.09 -1.99 -12.25
5th percentile -4.87 -4.94 -6.00 -2.56 -1.12 0.34 -1.48 -2.15
Median -1.71 -1.91 -1.01 0.18 0.10 2.51 -0.02 6.48
95th percentile 1.68 1.75 3.07 1.68 0.89 7.45 2.72 17.61

Maximum 3.11 3.39 8.33 4.15 3.75 11.60 2.73 19.15




Panel B - Correlations between the variation of search friction indicators, GDP per capita and severity of access to finance

A Severity of

A Severity of A Severity of A Demographic A Geographic . A Mobile
access to fizance access to fir};ance ﬁnZﬁggS(SLtgrge Brangchp Bragnc%? A[)I:;:??;t A Fgeerf]isil;one Phope
(Al firms) (SMEs) firms) Penetration Penetration Density
A Severity of access to finance (SMEs) 0.973***
A Severity of access to finance (Large firms) 0.610*** 0.509***
A Demographic Branch Penetration 0.225 0.080 -0.082
A Geographic Branch Penetration 0.143 0.160 0.021 0.773%**
A Internet Density -0.324*** -0.311*** -0.263** 0.020 -0.039
A Fixed Phone Density -0.217** -0.170 -0.191* 0.224* 0.110 0.225*
A Mobile Phone Density 0.002 0.070 -0.054 0.336*** 0.343*** -0.019 0.231**
A GDP per Capita -0.299*** -0.294*** -0.189 -0.165 -0.155 0.224* -0.150 0.020
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Table 7 - Relationship Between the Change in Search Frictions and Firms that Report Major Financing Obstacles, Country Level Results

Ordinary least squares regression with robust standard is performed. The dependent variable, Variation in Financing Obstacles, is based on the % change
in the firms who answer (3) or (4) to the World Business Environment Survey question: “How much of an obstacle is access to finance to the operation of
this firm?”: (1) No obstacle (2) Minor obstacle (3) Moderate obstacle (4) Major obstacle. Change in Demographic branch penetration refers to the variation
in commercial bank branches per 100,000 adults between the first and last survey year; Change in Geographic branch penetration refers to the variation in
the number of branches per 1,000 km?; Change in Internet penetration refers to variation in internet access per 100 inhabitants; Change in Mobile phone
penetration refers to variation in mobile phone subscriptions per 100 inhabitants, and; Change in Fixed phone penetration refers to the variation in fixed
lines registered per 100 inhabitants. All the observations are annualized. Source: World Business Environment Survey, World Bank Open Data and IMF
Financial Access Survey. Additional country-level dummy control variables by region are included in regressions, but their coefficients not shown below.

Robust standard errors are in parenthesis. The symbols *, **, *** indicate significance at 10%, 5%, and 1% levels, respectively.

Panel A - All Firms

Variables Annual variation in % of firms that report major financing obstacles
(1) (2) (3) (4) (5)
A Demographic Branch Penetration -0.201
(0.170)
A Geographic Branch Penetration -0.051
(0.311)
A Internet Density -0.213***
(0.091)
A Fixed Phone Density -0.774***
(0.228)
A Mobile Phone Density -0.013
(0.055)
A GDP per Capita -0.003** -0.003** -0.002** -0.003*** -0.003*
(0.001) (0.001) (0.001) (0.001) (0.001)
Number of observations 71 71 71 71 71
R-squared 0.26 0.25 0.29 0.32 0.25
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Table 7 (continued)

Panel B - SMEs and Large Firms

Variables

Annual variation in percentage of firms that report major financing obstacles

Small firms

Large firms

() (2) (3) (4) (5) (6) (7) (8) (%) (10)
A Demographic Branch -0.173 -0.615%*
Penetration (0.179) (0.320)
A Geographic Branch -0.028 -0.431
Penetration (0.235) (0.393)
A Internet Density -0.230%** -0.177
(0.084) (0.138)
A Fixed Phone Density -0.608%** -0.972%%*
(0.214) (0.412)
A Mobile Phone Density -0.001 -0.087
(0.041) (0.082)
A GDP per Capita -0.003** -0.003* -0.002** -0.002** -0.002* -0.002 -0.002 -0.002 -0.002** -0.001*
(0.001) (0.001) (0.001) (0.001) (0.001) (0.002) (0.002) (0.001) (0.001) (0.002)
Number of observations 71 71 71 71 71 71 71 71 71 71
R-squared 0.27 0.27 0.29 0.32 0.25 0.16 0.12 0.12 0.16 0.12
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Figure 1: Finance Gap in Emerging Countries

IFC estimate of the credit demand for small and medium-sized enterprises (SMES) in
emerging markets in 2017. There are over 65 million SMEs with combined unmet
finance needs of US$5.2 trillion.

le

MSME Finance Gap as Percentage of GDP
000 010 020 030 040 050 060 070 080

g
e
3

Boundaries. colos, dememmnatans and any other

[ Finance Gap - Micro ($Billions) | Finance Gap - SME ($Billions)

i

&

Number of Finandially Constrained MSMES as Percentage of Total Number of MSMEs
000 030 020 030 040 050 060 070 08 0% 100

Groun Tha bowsbirins. Cadors demomunations el any shes

territory v > 43

Source:IFC MSME Finance Gap (2017)

44



Appendix: Transportation Environment Indicators of Search Frictions and

Access to Finance

This section presents the results of the analysis of the relation between transportation
environment search frictions and access to finance. Data for these indicators were
available for less countries or years, so | opted to separate them in this appendix. They

refer to all firms, if not mentioned differently.

Transportation environment measures of search frictions
Variable Description

Kilometers of road per 100 km2 of land area.
Available from 2006 to 2011.

Demographic flight density Yearly flights per 100 inhabitants.

Geographic road density

Registered vehicles by km of road, Available
from 2006 to 2011.

Registered vehicles per inhabitant. Available
from 2006 to 2011.

Geographic rail line density Total route-km per 100 km2 of land area.

Geographic vehicle density

Demographic vehicle density

Million passenger-km traveled divided by

Railways, passengers carried population,

Source: World Bank Open Data

Regarding transportation environment, geographic road and rail line density
indicate the level of physical connectivity in a country. A shorter length of roads or
railways would indicate more difficulty on the part of firms in accessing physical
banking services. Per capita measures, such as motor vehicles, flights and passengers
transported by rail per inhabitant, would indicate how much use is made of the physical
infrastructure. If penetration is low, firms will have problems accessing bank branches,
indicating significant search frictions. If the number is too high, railroads or roads may
become congested, increasing the time taken to reach a bank branch, meaning increased
search costs.

Results indicate that only rail passengers carried and geographic rail lines
density have significant relevant relation between transportation frictions and access to
finance in a cross-country setting. However, results for these variables do not hold for
the robustness test and the variation analysis. These regressions do not control for the
stage of development of infrastructure, institutions, competitive environment or

regulations of these countries.
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Appendix - Table Al - Correlations Between the Variation of Infrastructure Indicators and Firms Reporting Major Obstacles to Access Finance

Ot'\)/slgglres Dergographic Geographic Geographic Demographic Geogr_aphic Gqura_phic Rail Demographic
for Access to ranch Branch Road Density Dens!ty of Dens_lty of Rall L|_nes passengers Flight Density
Finance Penetration  Penetration Vehicles Vehicles Density carried
Demographic Density of Vehicles 0.229 0.422%** 0.472%%* 0.837%**
Geographic Density of Vehicles 0.222 0.377** 0.483%** 0.224 0.509%**
Geographic Rail Lines Density 0.179 0.051 0.138 0.128 0.357* -0.026
Rail Passengers Carried -0.192 -0.013 0.064 -0.203 -0.228 0.288 0.007
Demographic Flight Density -0.038 0.139 0.145 0.008 0.116 0.262 -0.169  0.354**
Internet Density -0.261%* 0.085 -0.022 0.225 -0.029 -0.32]%%* 0.148  0.004 -0.011
Fixed Phone Density -0.216** 0.121 0.088 0.427%** 0.501 0.101 -0.023  -0.063 0.012
Mobile Phone Density -0.013 0.380%** 0.399%** 0.395%** 0.477 0.445%** 0.088 0.312%%* 0.160
GDP per Capita -0.275%* 0.036 -0.016 -0.230 -0.437 -0.054 -0.078 0.385 0.537%**
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Appendix - Table A2 — Transportation Environment Indicators and Firm Financing Obstacles, Firm Level Results (Probit Regression)

Variables Firms’ perception of the severity of financing obstacles
(1) (2) (3) (4) (5) (6)
Log Geographic Road Density 0.0002
(0.0009)
Log Demographic Density of Vehicles -0.001
(0.001)
Log Geographic Density of Vehicles -0.001
(0.001)
Log Rail Passengers Carried, by population -106.103
(111.282)
Log Geographic Rail Lines Density -348.807 *
(207.786)
Log Demographic Flight Density -0.074
(0.075)
Number of observations 26,200 25,523 21,478 41,785 47,909 76,347
Pseudo R-squared 0.00 0.00 0.00 0.00 0.00 0.00
Appendix - Table A3 - Transportation Environment Indicators and Firm Financing Obstacles, Firm Level Results (OLS Regression)
Variables Firms’ perception of the severity of financing obstacles
(1) (2) (3) (4) (5) (6)
Geographic Road Density 0.0003
(0.0011)
Demographic Density of Vehicles 0.001
(0.001)
Geographic Density of Vehicles -0.001
(0.001)
Rail Passengers Carried -0.003  **
(0.001)
Geographic Rail Lines Density 417.828 *
(263.655)
Demographic Flight Density -0.098
(0.075)
Number of observations 26,200 25,523 21,478 41,785 47,909 76,347
R-squared 0.02 0.02 0.01 0.01 0.01 0.01
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Appendix - Table A4 - Correlations Between the Variation of Search Frictions and Firms Reporting Major Obstacles to Access Finance

Major

obstacles for Dergographic Geographic Geographic Demographic Geogr_aphic Gqura_phic Rail Demographic
ACCESS 10 ranch Branch Road Density Dens!ty of Dens'lty of Rail Ll_nes passengers Flight Density
finance Penetration ~ Penetration Vehicles Vehicles Density carried
Demographic Density of Vehicles 0.229 0.422%%* 0.472%%* 0.837%**
Geographic Density of Vehicles 0.222 0.377** 0.483%%* 0.224 0.509%**
Geographic Rail Lines Density 0.179 0.051 0.138 0.128 0.357* -0.026
Rail Passengers Carried -0.192 -0.013 0.064 -0.203 -0.228 0.288 0.007
Demographic Flight Density -0.038 0.139 0.145 0.008 0.116 0.262 -0.169 0.354**
Internet Density -0.261%* 0.085 -0.022 0.225 -0.029 -0.321 %% 0.148 0.004 -0.011
Fixed Phone Density -0.216** 0.121 0.088 0.427%** 0.501 0.101 -0.023 -0.063 0.012
Mobile Phone Density -0.013 0.380%** 0.399%:** 0.395%** 0.477 0.445%** 0.088 0.312%%* 0.160
GDP per Capita -0.275%* 0.036 -0.016 -0.230 -0.437 -0.054 -0.078 0.385 0.537%**
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Appendix - Table AS - Variation of Transportation Indicators and Firms Reporting Major

Obstacles to Access Finance

Panel A - All firms

Variables Annual variation in the % of firms that report major financing
obstacles
() (2) 3) (4)
A Geographic Road Density 0.118
(0.330)
A Rail Passengers Carried -18,994.450
(25,599.120)
A Geographic Rail Lines Density -82,550.700
(123,701.800)
A Demographic Flight Density 0.026
(2.190)
A GDP per Capita -0.003 -0.003 -0.002 -0.001
(0.002) (0.002) (0.001) (0.001)
Number of observations 10 33 36 66
R-squared 0.66 0.22 0.26 0.22

Panel B - SMEs

Variables Annual variation in the % of firms that report major financing
obstacles
() (2) 3) (4)
A Geographic Road Density 0.253
(0.400)
A Rail Passengers Carried -22,075.600
(16,661.960)
A Geographic Rail Lines Density -75,542.350
(135,110.000)
A Demographic Flight Density 0.024
(2.366)
A GDP per Capita -0.005 -0.003 -0.002 -0.001
(0.003) (0.002) (0.001) (0.001)
Number of observations 10 33 36 66
R-squared 0.27 0.26 0.61 0.40

Panel C - Large firms

Variables Annual variation in the % of firms that report major financing
obstacles
(1) (2) (3) (4)
A Geographic Road Density 0.113
(0.633)
A Rail Passengers Carried -7,461.040
(33,771.560)
A Geographic Rail Lines Density -145,193.200
(164,503.400)
A Demographic Flight Density -2.131
(2.749)
A GDP per Capita -0.003 -0.003 -0.001 0.000
(0.002) (0.002) (0.002) (0.002)
Number of observations 10 33 36 66
R-squared 0.30 0.16 0.14 0.11
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