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Does Financial Structure Shape Industry Structure?
Evidence from Timing of Bank Liberalization

Abstract

In this paper we posit and empirically demonstrate that the structure of a country’s financial system
impacts its industry structure through its influence on the allocation of credit to firms within and across
industries. We exploit variation in domestic banks’ ability to compete with foreign entrants at the time
of liberalization across 26 emerging economies to generate significant changes to the structure of financial
system — market share of foreign banks — in an economy. We then use within-country, cross-sectional
variation at the bank level, at the industry level, and at the firm level to test our hypothesis. Following
liberalization, arm’s length foreign capital crowds out domestic lending in countries with weak domestic
banking sector. In contrast, there is an increase in the aggregate supply of credit in countries with more
competitive domestic banks. We show that these differential changes in financial structure significantly
affect the allocation of credit. There is a higher growth rate and lower growth volatility for industry
sectors in economies with more competitive domestic banks. These results are driven by more credit
flowing to industries that are reliant on external financing and to smaller firms. In contrast, industry
growth is lower and growth volatility is higher in countries with uncompetitive domestic banks. These
results are driven by credit flow to small firms. Thus, the timing of liberalization of credit markets
interacts with the development of the incumbent domestic banking sector, and the change in financial

structure it induces has implications on the allocation of credit and economic growth.
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1 Introduction

It is now well accepted that financial systems can influence the allocation of credit and shape
an economy’s growth path.! What is not as well understood is whether there are factors that
accentuate or hinder this transformation. In this paper we posit and empirically demonstrate
that a specific factor the structure of the financial system in a country — impacts the nature in
which finance affects growth. We exploit variation in domestic banks’ ability to compete with
foreign entrants at the time of liberalization to generate significant changes in the structure of
financial system, i.e., the market share of foreign banks, in an economy. We show that these
changes have a meaningful impact on the nature and allocation of credit in the economy which
in turn alters the industry structure of the economy—through its influence on firm financingand

shapes the growth path of industries in an economy.

Our main argument — that bank liberalization has differential effects on the financial struc-
ture of an economy depending on domestic banks’ ability to compete with foreign entrants— is
based on insights from the industrial organization and trade literature.? The rationale is sim-
ple. Foreign bank entry induces competitive pressure, and better developed domestic banks are
likely to invest and innovate in response to the competitive threat, for example by improving
their technology and processes. In contrast, such a change might be harder for less developed
banks that cannot compete with foreign entrants. Consequently, one expects that, following
liberalization, changes in financial structure are relatively larger in countries with relatively less
developed domestic banks. In particular, following liberalization, the market share of foreign
banks should dramatically increase in countries with a weak domestic banking sector, while

not changing as much in countries with a better developed local banking sector.

There are several reasons for why variation in the structure of the financial system could
induce differences in how credit is allocated within an economy. Opening of financial markets
could alter the nature of financial intermediation since foreign banks are expected to import
capital, stimulate competition, introduce new technologies, and import better supervision and
regulation from their home countries (see, e.g., Levine 1996).3 It is also possible that such

changes in nature of intermediated capital could shape the structure of industries. In particu-

! One potential channel is that lenders and intermediaries screen out bad projects (Bagehot 1873, Schumpeter
1912, Diamond 1984, Boyd and Prescott 1986). Another theory argues that pressures from external financiers
encourage managers to pursue value-maximizing investment policies (Jensen 1986). See also Wurgler (2000).

2See Aghion et al. (2003, 2008) who analyze changes in the efficiency and productivity of domestic firms
following the elimination of entrance barriers to foreign firms.

3The Washington Consensus—based on the classical Shaw (1973) — McKinnon (1973) framework and ac-
tively promoted by the IMF and the World Bank—pushed for the elimination of all entry barriers and state
involvement in the banking sector following these arguments (e.g., World Bank 2002). It is worth noting that
there has been criticism of this view as well. In particular, critics have argued that liberalization could introduce
financial fragility which could hamper allocation of credit within an economy adversely (see, Demirguc-Kunt and
Detragiache 1999, Kaminsky and Reinhart 1999, or Weller 2001 who all note that several countries experienced
banking sector crises shortly after the financial sector was deregulated.



lar, the arm’s length nature of foreign bank financing could make it difficult for soft information
borrowers — like local entrepreneurial firms which typically rely on domestic relationship lend-
ing (see, e.g., Stein 2002, Berger et al. 2005, Mian 2006)to obtain financing. Thus, a large
change in share of foreign bank lending following liberalization could alter the type of firms
within an industry that would obtain financing. Finally, to the extent that some industries
might be composed of more soft informationally sensitive entrepreneurial firms than others, a
change in market share of foreign banks in an economy could significantly alter the amount of
financing obtained by such industries. Thus, following a large change in the structure of finan-
cial system, one would expect changes in industry structure of the economy and the growth

path of industries in an economy.

We empirically investigate our hypothesis using information from Abiad and Mody (2005)
and Bekaert and Harvey (2004) on liberalization events in 26 emerging markets, and a com-
prehensive data set from Bureau van Dijk’s Bankscope data base. We start our analysis by
demonstrating that, following liberalization, domestic banks that are unable to compete with
foreign entrants decrease their lending relative to more competitive domestic banks, where
bank competitiveness is based on the bank’s profitability, the cost-to-income ratio, or the non-
performing loans ratio prior to the event. This change in competitive landscape has effects on
the nature of aggregate lending in the economy. Economies with fewer competitive domestic
banks at the time of liberalization see foreign lending crowding out domestic lending, resulting
in a sharp increase in the foreign market share and an aggregate loan supply that is lower than
before. In contrast, economies composed of more competitive domestic banks at the time of
liberalization see some increase in the aggregate loan supply and a moderate increase in the
market share of foreign banks. Thus, as posited earlier, bank liberalization has differential ef-
fects on the financial structure of an economy depending on domestic banks’ ability to compete

with foreign entrants.

Next, we evaluate how the documented changes in financial structure relate to a country’s
industry structure and growth path. Following liberalization, there is a higher growth rate
and lower growth volatility for industry sectors in economies with more competitive domestic
banks. This “growth is driven by industries that are more reliant on external finance and
with a larger share of small and medium enterprises. These findings are consistent with more
efficient financial intermediation in economies with competitive domestic banking sector fol-
lowing liberalization.? In contrast, industries in countries with less competitive domestic banks
exhibit lower growth rates and higher growth volatility. Again, these effects are driven by in-
dustries with a high share of small and medium enterprises. These results are consistent with
our earlier argument that soft informationally sensitive borrowers are likely to be adversely

impacted after liberalization in economies that see expansion of foreign bank lending. We con-

“Beck et al. (2008) argue that small firms are relatively opaque and as a result benefit the most from reduction
in informational frictions that are likely to accompany more efficient financial intermediation.



firm all the industry level findings using firm level data. In particular, we show that following
liberalization, small and opaque firms are less able to obtain bank financing in economies with

less competitive domestic banks at the time of liberalization.

We conduct several additional analysis that lend credence to our interpretation. First, it
is important that the liberalization events for countries in our sample are not systematically
related to the future growth prospects occurring in these economies. We are assured that
this is the case for several reasons. One, we investigate the dynamics of effects we document
and consistently show that the changes occur after, not before the event. Two, we exploit
within-country, cross-sectional variation at the bank level, at the industry level, and at the
firm level, and document differential effects of financial structure on banks, industries, and
firms within the same economy. This analysis also mitigates concerns about the endogenous
timing of liberalization events. Finally, as noted in Abiad et al. (2010), the nature of political
processes and external pressures applied by the EU, the IMF or the World Bank in many of our
sample countries also mitigate concerns regarding the timing of these events being endogenous

to a growth prospects of these economies.

Second, the entry mode chosen by foreign banks — greenfield new investments or taking over
existing domestic banks — could potentially impact subsequent outcomes we see in different
economies. We show that the effects we document are present regardless of the mode of entry
chosen by foreign banks.Third, we demonstrate that our findings are robust to using various
definitions for banks’ ability to compete. Finally, we account for other events that might affect

lending in our sample countries, like changes in creditor rights or current account liberalization

Our paper connects to a large literature that debates the effect of financial liberalization
on economic outcomes and presents a mixed evidence (see Beim and Calomiris 2001 for an
early discussion). The benign view of financial liberalization is that it improves the function-
ing of credit markets and this in turn promotes economic growth.? In this context, several
papers examine the removal of entry barriers to the banking market and document mostly pos-
itive effects on the efficiency of financial intermediation (Jayaratne and Strahan 1998, Berger
et al. 2000, Claessens et al. 2001, Unite and Sullivan 2003, Barth et al. 2004, Demirguc-Kunt
et al. 2004, Bonin et al. 2005a, Clarke et al. 2006, Degryse et al. 2012, Giannetti and On-
gena 2012), economic growth and volatility (Jayaratne and Strahan 1996, Morgan et al. 2004,
Bruno and Hauswald 2013), or the creation of new firms (Black and Strahan 2002). Similarly,
equity market liberalization seems to foster economic growth (Bekaert and Harvey 2004) and
to reduce consumption growth volatility (Bekaert et al. 2006). However, several scholars have
expressed strong concerns that the removal of entry barriers may also increase the fragility of
the banking sector and this may in turn hurt growth (Stiglitz 1994, 2000, Vives 2001, Aghion

This view goes back to the original work of McKinnon (1973), Shaw (1973). See Levine (1996) and Levine
(2001) for an extensive discussion in the context of bank liberalization.



et al. 2004).% Indeed, Morgan and Strahan (2004) document higher growth volatility following
bank liberalization within an international sample of almost 100 countries; moreover, several
countries experienced banking sector crises shortly after the financial sector was deregulated
(Demirguc-Kunt and Detragiache 1999, Kaminsky and Reinhart 1999), and evidence from sev-
eral studies suggests that benefits from liberalization materialize only for large and transparent
companies that are able to obtain funding from foreign banks (Berger et al. 2001, Mian 2006,
Detragiache et al. 2008, Giannetti and Ongena 2009). Small and soft information borrowers
might be harmed by credit rationing if foreign banks engage in ‘cream skimming’ behavior on
hard information (Sengupta 2007, Detragiache et al. 2008).

We add to this literature by exploring how the competitiveness of the domestic banking
sector at the time of liberalization impacts industry structure and economic growth, allowing us
to explain the mixed findings in the literature. Our findings suggest that domestic institutions
need to be developed to a reasonable degree for financial liberalization to have a positive impact
on economic growth. In other words, we highlight the importance of the timing of liberalization

and its effect on the structure of lending within an economy.”

Our paper also relates to the industrial organization literature that documents the effects of
reduction in trade barriers on product and labor markets. Aghion et al. (2003, 2008) document
a heterogeneous response of firms’ efficiency and productivity following the elimination of
entrance barriers to foreign firms. Consequently, opening of product markets amplifies initial
differences in productivity. In a related paper, Sabirianova et al. (2005) show that the more
foreign firms enter a market, the higher the productivity gap between foreign and domestic
firms. Our paper documents similar effects for financial markets with additional consequences

for industry structure due to the impact on firm financing.

The remainder of the paper is organized as follows: In Section 2 we describe the bank
liberalization reforms in emerging markets that constitute our sample as well as our underlying
data sources. Section 3 illustrates the consequences of our event for loan supply and financial
structure. We investigate how changes in financial structure affect real economic outcomes
and industry structure in Section 4. In Section 5 we provide some extensions and additional

robustness checks. Section 6 concludes.

5There is also a trade liberalization literature that cautions against the benefits of liberalization; e.g., Ro-
driguez and Rodrik (2000) express reservations against the bright side view of liberalization and assert that
contrary to expectations, liberalization may be detrimental to growth.

"Our paper is also related to literature following Lucas (1990) famous article on why we do not observe
capital flows from developed countries to emerging markets, although emerging markets have lower levels of
capital per worker and hence a higher marginal product of capital (e.g., Bosworth and Collins 1999, Gourinchas
and Jeanne 2013). An interesting feature of this puzzle is that among non-industrial countries with high rates
of investment, those that rely less on foreign capital seem to grow faster than those that rely more on foreign
capital (Prasad et al. 2007). A potential explanation for this is that non-industrial countries do not have
corporations or financial systems to channel the arm’s-length foreign capital into its most productive uses. We
provide evidence that suggests that countries with underdeveloped domestic financial sectors may not be able
to use foreign capital to finance growth.



2 Liberalization reforms and data

2.1 The event: Bank liberalization reforms across the world

During the last two decades many emerging markets throughout the world have opened their
banking sectors to foreigners as part of a broader process of financial liberalization.® However,
an ongoing debate about risks and benefits of liberalization resulted in a diverse set of mar-
ket opening strategies across countries. While some countries removed all entry barriers for
foreign banks, as suggested by, e.g., Sachs and Warner (1996)?, others were more reluctant to

completely open their markets and maintained restrictions on foreign bank operations.'?

We collect information on banking market opening policies for a large sample of emerging
market economies that had not yet fully liberalized their banking markets at the onset of our
sample period in 1995. Our primary source of data is Abiad and Mody (2005), who provide an
indicator that codes changes in entry restrictions for foreign banks for countries from several
regions. Unfortunately the data base does not include Eastern European economies, which
are, however, of special interest since they opened their banking markets during the 1990s in
the quest to join the European Union. Therefore, we construct the Abiad and Mody (2005)
indicator on foreign entrance restrictions for these countries based on data from the Bekaert
and Harvey (2004) database on important financial, economic and political events in emerging
markets. Specifically, the index from Abiad and Mody (2005) (a) is coded as 0 when no
entry of foreign banks is allowed or tight restrictions on the opening of new foreign banks
are in place; (b) is coded as 1 when foreign bank entry is allowed, but nonresidents must
hold less than 50 percent equity share; (c) is coded as 2 when the majority of share of equity
ownership of domestic banks by nonresidents is allowed or equal treatment is ensured for both
foreign banks and domestic banks or an unlimited number of branching is allowed for foreign
banks.!'! Overall, we obtain the coding of the index for 26 emerging economies located in

Central and Eastern Europe, Asia, Latin America and Africa.!? Of these 26 countries, 22

8See, e.g., Williamson and Mahar (1998), Kaminsky and Schmukler (2008) or Abiad et al. (2010) for a
documentation of liberalization reforms across the world in recent decades. Following the market opening,
many countries saw a sharp increase in foreign bank ownership. E.g., Claessens et al. (2008) document for a
sample of 103 developing countries an increase in foreign ownership from 23 percent in 1995 to 38 percent in
2006.

9Sachs and Warner (1996) argue that high product market competition through liberalization fosters alloca-
tive efficiency which in turn promotes economic growth.

0For reviews about experiences with the removal of entry barriers see Barros et al. (2005) and Coricelli
(2001).

1 Abiad and Mody (2005) use information on seven different dimensions of financial sector policy to calculate
an index of financial reform. The subindex on entry barriers incorporates information on four dimensions:
Restrictions on foreign bank entry, restrictions on domestic bank entry, restrictions on branching, and restrictions
on banking activities. The first of these dimensions exactly matches our variable of interest, hence we take over
the coding of our event variable from this sub-subindex.

12YWe include all countries not yet fully liberalized at the onset of our sample period in 1995 for which we are
able to obtain the coding of the event variable. For 17 of our 26 sample countries liberalization information
is taken from the Abiad and Mody (2005) database and for the remaining 9 countries from the Bekaert and



reduced restrictions on foreign bank entry during our sample period, while the remaining four
countries remain only partially liberalized throughout the whole sample period. We use central

bank sources in order to double check information on all liberalization reforms.3

An overview of our sample countries and their respective reform years can be found in
Panel A of Table 1. The table also contains a short description of the reforms themselves.
Many countries eliminated limitations on foreign ownership in the banking sector, while others
like Indonesia or Taiwan also made it easier for foreign banks to open branches. Some countries
like Guatemala or Costa Rica took a more gradual approach and liberalized only partly. All in
all, we have a diverse set of reforms that captures the different facets of bank liberalization. In
Figure 1 the development of the foreign market share aligned around the respective reform year
of our sample countries is plotted.!* Many countries were already partially liberalized at the
onset of our sample period, so that the average market share of foreign banks five years before
liberalization was about 18 percent.'> However, foreign bank operations were still restricted
and highly regulated in these countries. The figure shows that the foreign market share rose
to about 50 percent five years after liberalization, which illustrates that liberalization had a

significant impact in our sample countries.

2.2 Bank data

We obtain bank balance sheet data and time series information on bank ownership from Bureau
van Dijk’s Bankscope database. This database contains detailed information on up to 30,000
banks and goes back until the early 1990’s. A problem with the database is that each version
covers only the most recent years. To gather data on the earlier years, we merge information
from the 2011 internet version of the database with data from older CD-ROM versions. In this
way, we obtain a consistent dataset for the entire sample period from 1995 to 2007. The years
1993 and 1994 are excluded due to very thin data availability. To avoid a possible distortion
of results due to other forces being at work during the global financial crisis, we also exclude
the years 2008 and 2009. Careful revision of the data is necessary to avoid double counting
and the inclusion of irrelevant data. We eliminate unconsolidated statements whenever both
unconsolidated and consolidated statements are available for a certain bank. Moreover, we

eliminate all statements of non-bank financial institutions, such as clearing institutions, central

Harvey (2004) database.

13Qverall, the quality of the two databases is very good. We make only two minor corrections: In Mexico,
restrictions on foreign bank entry were removed in 1997, two years earlier than reported in the Abiad/Mody
database (Herndndez-Murillo 2007). For Bulgaria, the event definition is not unambiguously clear from the two
databases. We consult a paper by Miller and Petranov (2001) to obtain the correct date of liberalization.

“The foreign market share is defined as the share of total bank assets owned by foreign banks within the
respective country.

5Foreign bank presence prior to liberalization can also be explained by historical reasons in some of our
sample countries. For example, in Mexico, foreign banks were allowed to enter before restrictions were put in
place in 1982. These restrictions were removed again in the 1990s (see Herndndez-Murillo 2007).



banks or securities firms.

In large parts of the paper we distinguish between domestic and foreign lending. Hence, we
need to identify ownership of our sample banks. Bankscope includes detailed information on
ownership, giving both name and nationality of a bank’s shareholders as well as their respective
shares in the bank. Banks are coded as foreign if at least 50 percent of their assets are foreign
owned. Unfortunately, even with different versions of the Bankscope database, ownership
information is only available for the years 2000 to 2007. Hence, for the years 1995 to 1999, we

consult the banks’ or central banks’ websites in order to check whether there was a takeover.

Our sample provides information on 842 distinct foreign and domestic banks. We aggregate
loans from all banks within a given market in order to calculate country level loan supply in a
given year. In the bank level regressions our focus is on domestic banks. Among the 842 banks,
our sample contains 542 distinct domestic banks with 4,604 bank-year observations.'® Panel B
of Table 1 contains descriptive statistics of the domestic bank balance sheet information by
country. It reports the number of banks per country as well as mean values for bank assets,
loans, ROA, market share, a solvency measure (equity by total assets) and a liquidity measure
(liquid assets by total assets). The number of domestic banks per country ranges from six in
Ghana, Lithuania and Slovakia up to 78 in Brazil. Importantly, the sample is not dominated
by a single country: India, the country with the most bank-year observations, makes up
approximately 15 percent of the overall sample. Within the sample, domestic banks from
Korea, Taiwan or Singapore are the largest on average, while somewhat surprisingly, African

banks are the most profitable ones.

2.3 Competitiveness of domestic banks and macroeconomic data

As outlined in the introduction, we want to analyze how differences in domestic banks’ ability
to compete with foreign entrants affect outcomes of banking sector liberalization. To measure

domestic banks’ competitiveness we rely on several accounting based measures.

As a starting point, we focus on banks’ profitability. The more profitable a bank (measured
by its return on assets, ROA) prior to liberalization, the better it should be able to counter
the competitive threat of foreign entrance. Therefore, we use a bank’s ROA in the year before
liberalization as a proxy for its ability to compete with foreign entrants. Alternatively, we
define a dummy taking the value of 1 if the respective bank has an ROA in the top quartile of
all sample banks in the year before liberalization (D(competitive bank)).'” Using this dummy,
we calculate the pre-event fraction of domestic banks with a relatively high ROA (weighted

by total assets), i.e., the fraction of domestic banks that are likely to be able to compete with

16Besides foreign banks, we exclude also banks that were taken over by foreign banks from the bank level
analysis. If foreign entrants selected these banks based on their efficiency this could create a potential bias to
our analysis. However, we show in Section 5 that this is not the case.

7 Alternatively, we use different cut-offs (top decile, top half). Our results are robust to these changes.



foreign entrants. For the four countries that did not experience a liberalization event during our
sample period the measure displays the share of competitive domestic banks at the onset of our
sample period in 1995.'® The first column of Table 1, Panel C displays for each sample country
the resulting share of competitive banks at liberalization (Initial ROA). There is considerable
variation in this measure across our sample countries. In Eastern Europe, the Czech Republic
opened its banking sector while there were basically no profitable domestic banks. In Poland a
fraction of 7 percent of total banking assets was managed by relatively profitable banks. Most
Asian countries opened their banking markets while having a domestic banking sector that
was largely unprofitable. Among the countries that did not open their markets, only Brazil
has a considerable fraction of profitable domestic banks. Since we conduct sample splits based
on the Initial ROA measure, we define a dummy that takes the value of one if Initial ROA is

above the median and zero otherwise. The respective classification is displayed in column 2.

Alternatively, we use the cost to income ratio (Initial cost to income ratio) and the non-
performing loans ratio (Initial NPL ratio) to obtain measures for domestic banks’ ability to
compete. We obtain data for the aggregate banking sectors of our sample countries in the year
before liberalization from the World Bank World Development Indicators (columns 3 and 4).1?
A relatively high aggregate cost to income ratio indicates a rather underdeveloped and un-
profitable domestic banking sector. Similarly, a high non-performing loans ratio indicates that
domestic banks have problems in screening and monitoring profitable investment projects and
are thus less likely to be able to compete with better developed foreign entrants. Throughout
the main part of the paper we consistently apply the measure Initial ROA. In Section 5, we
verify that our most important findings are robust to the two alternative definitions of banking

sector competitiveness (Initial cost to income ratio and Initial NPL ratio).

The last three columns of Table 1, Panel C, report macro controls obtained from the
World Bank World Development Indicators. We control for banking market concentration
by including the Herfindahl index of each banks’ market share in a given banking market
(Herfindahl index), and further include the logarithm of the inflation rate (log(inflation)) and
the annual GDP growth rate (GDP growth).

2.4 Industry data

To investigate whether the effects of bank liberalization are transmitted to the real economy,
we collect data on industry output from UNIDO’s INDSTAT4 (2011) database. This database

contains time series information on 127 countries for the period 1990-2008. The measure of

187Zimbabwe is the only sample country that had two events. We consistently code the first event as the
liberalization event. Results are unaffected by this decision.

19Geries GFDD.ELO07, defined as operating expenses as a share of the sum of net interest revenue and other
operating income, and series GFDD.SI.02, defined as the ratio of defaulting loans (payments of interest and
principal past due by 90 days or more) to total gross loans.



industry output reported in the UNIDO database is based on the census concept and covers
only activities of an industrial nature.?’ The data is originally stored in national currency
valued at current prices. In order to make data from different countries comparable, it is
converted into current U.S. dollars using the average period exchange rates as given in the
International Financial Statistics (IFS). Following Rajan and Zingales (1998), the analysis is
confined to manufacturing sectors (U.S. SIC 2000-3999) in order to reduce the dependence on
country-specific factors like natural resources. The UNIDO dataset is classified by ISIC Rev.
3 codes. Using three-digit industry codes as the level of analysis, we obtain a panel of up to 47
industries per country-year. The basic industry specification includes 10,520 country-industry-

year observations for 1,132 distinct country-industries.

In Section 4, we examine whether industries that differ in certain characteristics are hetero-
geneously affected by liberalization. Industry measures for external dependence and the share
of small and medium enterprises (SMEs) are obtained from papers by Rajan and Zingales
(1998) and Beck et al. (2008), respectively.?!

Rajan and Zingales (1998) measure a firm’s dependence on external finance as capital ex-
penditures minus cash flow from operations divided by capital expenditures and aggregate data
for U.S.-based publicly listed companies of the 1980’s into an industry index. They argue that
industries differ in their use of external finance for technological reasons that are persistent
across countries. The U.S. is taken as a benchmark economy as its capital markets are among
the most advanced in the world and hence there are relatively few frictions, market imper-
fections or policy distortions. Moreover, data for publicly traded companies is used as these
are relatively large companies that are financially not constrained. Therefore the amount of
external finance they use is a relatively pure measure of the demand for external finance. As
Rajan and Zingales (1998) point out, the identifying assumption that technological differences
persist across countries does not require that industries have the same value for external finan-
cial dependence in every country, but that the ranking among them remains relatively stable
across countries. Panel D of Table 1 shows that there is considerable variation in the amount of
external finance that industries need in order to fund their operations. Sectors with the high-
est dependence on external finance are Plastic Products and Office/Accounting/Computing
Machinery. On the contrary, Tobacco and Leather sectors seem to rely mostly on internal

funding.

The share of small and medium enterprises within an industry is obtained from Beck et al.

20For details on the INDSTAT data see UNIDO Statistics Unit (2011).

2'For this the three-digit ISIC Rev. 3 codes used in the UNIDO Statistics Unit (2011) dataset are matched
to three-digit ISIC Rev. 2 codes used in these earlier papers. ISIC Rev. 3 codes are generally finer than ISIC
Rev. 2 codes so that in some cases several of the sectors in this paper have the same value for the respective
measure. The United Nations Statistics Division provides tables with correspondences between different sector
classifications on its website. As a consistent matching of ISIC Rev. 3 sectors 331 Medical instruments, 332
Optical instruments and 333 Watches and clocks is not possible, these sectors are excluded from the analysis.



(2008) and calculated as the industry’s share of total employment by firms with less than
20 employees. The paper rests on the same identifying assumptions as Rajan and Zingales
(1998) and also uses the U.S. as a benchmark economy to measure an industry’s technological
share of small firms. Beck et al. (2008) emphasize that even if there are policy distortions and
market imperfections in the U.S., the approximation remains valid as long as these distortions
do not systematically distort the ranking of industries. Again, Panel D of Table 1 shows
considerable variation between industries. While Wood products and Printing and Publishing
are industries with relatively high shares of SMEs, there are few small firms in the Tobacco or

the Basic Chemicals industry.

2.5 Firm data

Unfortunately, no database contains detailed information on firms from all our sample countries
for the period from 1995 to 2007. Nevertheless, we would like to use firm level data in order
to support our argumentation and present evidence on the mechanism behind our industry
results. As a compromise, we use Bureau van Dijk’s Amadeus database to obtain data on
a subsample of countries, the Eastern European countries. The database contains balance
sheet and other financial information on public and private firms from 43 European countries.
Similar to the industry level, we focus on the manufacturing sector and include only firms from
U.S. SIC sectors 2000-3999. Our basic firm-level regressions contains 30,489 observations for

7,228 distinct firms from eight Eastern European countries.

Panel E of Table 1 provides a description for the Amadeus data. It covers the period from
1995 to 2004 and is hence well-balanced around the years 1999 and 2000, in which most Eastern
European countries liberalized their banking sectors. Dependent variables in the regressions
are a firm’s total debt and the ratio of total debt to total assets. Firms from all countries are
comparable in size (as measured by total assets or sales), tangibility (defined as fixed assets
over total assets) and profitability (defined as EBIT over total assets). The last three columns
show the average values of three dummy variables: The first one takes a value of one if the
average firm size (as measured by total assets) prior to liberalization is lower than median, the
second one takes a value of one if the average firm age (in years) prior to liberalization is lower
than median, and the third one takes a value of one if the firm operates in an industry with
a higher than median value of external dependence according to Rajan and Zingales (1998).
Importantly, each dummy varies significantly within each country, so that differences between
firms of different external dependence, different size, or different age cannot be attributed to

differences between countries.?2

22In Hungary, the liberalization event was relatively early in 1996. Amadeus does not contain information on
Hungarian firms in 1995, so that we are unable to define the dummy variables for initial size and initial age.
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3 Timing of liberalization and financial structure

In this section we examine how the removal of entry barriers for foreign banks affects the
financial structure within liberalizing countries, and how the effect depends on domestic banks’
inherent ability to compete with foreign entrants. We start by examining how the individual
domestic bank is affected by liberalization, and move on to aggregate country-level effects in

the second part of the section.

3.1 Impact on bank-level loan supply

We hypothesize that domestic banks’ reaction to liberalization depends on their inherent abil-
ity to compete with foreign entrants. Using pre-event profitability as a proxy for a bank’s

competitiveness, we test this hypothesis by estimating the following equation:
Log(loans)ijt = a; + aiji + ¢’ By + 6 x (Initial bank ROA; x Eventj;) + €;jt, (1)

where ¢ indexes the individual bank, j country and ¢ time; the dependent variable is the
logarithm of bank 4’s loans supply at time ¢; a; are bank fixed effects that control for observed
and unobserved heterogeneities across banks, and aj; are year-country interactions that control
for year-specific shocks to certain banking markets (such as the Fvent variable itself); bank
control variables are denoted by B;; and include the bank’s market share, the ratio of equity
to assets and the ratio of liquid assets to total assets. The Initial bank ROA serves as a proxy
for a bank’s competitiveness and is interacted with the Event variable; alternatively, we define
a dummy taking the value of 1 if the bank’s ROA is in the top quartile of all our sample banks
(foreign and domestic) in the year before the respective event (D(competitive bank)). The
specification further includes a random error term ¢;;;. Standard errors in all our regressions
are clustered at the country level to allow for correlation among observations from the same

country.23

Results are reported in Table 2. In column 1 we include only the Fvent variable, for which
the coefficient is negative, but insignificant. Next, we include the interaction between Fvent
and Initial bank ROA, which enters with a positive sign and is significant at the 10 %-level.
More profitable banks, i.e., banks that are better able to compete with foreign entrants, react
to liberalization by increasing their loan supply relative to less profitable banks. In column 3 we
use the dummy D(competitive bank) instead of the bank’s initial ROA. The negative coefficient
for the event variable indicates that less competitive domestic banks decreased their loan
supply following liberalization, while the positive sign for the larger interaction term indicates

that more competitive domestic banks increased their loan supply. This result is robust to

23Results are robust to double clustering on country and year, which results in smaller standard errors in
most cases.
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the inclusion of country-specific trends in column 4, year-country interactions in column 5,
and time-varying bank control variables in column 6. The difference between the groups
of banks is economically meaningful: For example, the coefficient in column 6 implies that
more competitive domestic banks increased their lending by about 37 percent relative to less

competitive banks following liberalization. Further robustness checks are provided in Section 5.

These bank-level results suggest that the timing of liberalization has an important effect
on the loan supply of domestic banks. Banks that are able to compete with foreign entrants
benefit from potential spillover effects and improved access to international capital markets
associated with liberalization, and react by increasing their loan supply. In contrast, less
competitive banks are unable to adapt to the new competitive environment and lose market
shares to foreign entrants and more competitive banks. This result is important as it suggests
that domestic banks’ inherent competitiveness is a crucial determinant of post-liberalization

financial structure.?4

3.2 Impact on aggregate loan supply and financial structure

To test how liberalization affects financial structure, and how this effect depends on the com-
petitiveness of the domestic banking sector, we analyze the development of aggregate, domestic,
and foreign loan supply. As explained in Section 2.3, we split our sample into countries with
a lower than median and countries with a higher than median share of competitive banks at
liberalization (see variable D(initial ROA) in Panel C of Table 1). For each subsample, we
estimate:

Log(loansupply)j: = a; + ap + ,Cjt + § x Eventji + €1, (2)

where j indexes country and ¢ time; the dependent variable is the logarithm of either aggregate,
domestic, or foreign loan supply, and C); is a vector of macro control variables that includes
GDP growth, the logarithm of inflation, and the Hirschman-Herfindahl Index to control for

competition within the banking sector.

The results for the regressions are reported in Table 3. We start by investigating the effect
of liberalization on aggregate loan supply and include all our sample countries in column 1,
which shows that on average there was no significant increase in aggregate loan supply after
the market opening. This finding is remarkable: Foreign banks are expected to bring fresh
capital into emerging markets, which should translate into an increase in aggregate loan supply.
The insignificant coefficient for liberalization suggests that in many cases foreign lending just

substitutes domestic lending. Interesting heterogeneities emerge when we apply the sample

24The focus in this section is on the reaction of domestic banks, i.c., we do not account for the reaction of
foreign banks and banks that were taken over by foreign banks. If banks that were taken over by foreign entrants
were selected based on their efficiency this could create a potential bias to our analysis. We address this issue
in Section 5. Furthermore, we look at aggregate outcomes in the next two sections, hence also incorporating
lending by foreign banks and banks that were taken over by foreign banks.
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split described above. For countries with less competitive domestic banks, the coefficient
for liberalization is significantly negative (column 2), while countries with more competitive
domestic banks see the expected increase in the aggregate supply of credit (column 3, the

p-value is 0.16).

Columns 4-9 of Table 3 illustrate the underlying cause of this finding. As expected, all
countries experience significant increases in foreign lending following the event (columns 4-6).
This is illustrated in Figure 2, which shows the development of foreign loan supply around lib-
eralization reforms in our sample countries. However, the increase in foreign lending translates
into an even larger decrease in domestic lending in countries with less competitive domestic
banks (column 8). In contrast, domestic lending in countries with more competitive domestic
banks is not significantly affected by the event (column 9). Domestic banks’ heterogeneous
reaction to liberalization is reflected in the development of aggregate loan supply (columns 1-
3), which is further illustrated in Figure 3. The figure shows Epanechnikov kernel densities of
residuals from a regression of aggregate loan supply on country and year dummies as well as the
macro control variables from above. Densities are plotted for countries with an above/below
median share of competitive domestic banks at liberalization before and after the event. There
is a clear rightward shift for countries with relatively competitive domestic banks, while the
density for countries with less competitive domestic banks is shifted to the left. Both shifts
are statistically significant, as the the Kolmogorov-Smirnov test for the equality of distribution

functions is rejected at the 1 % level.

The above results imply that the post-event market structure (i.e., the relative market
share of domestic and foreign banks) depends on the inherent competitiveness of the domestic
banking sector. This is illustrated in Table 4, where we report results for regressions using
the foreign market share (columns 1-3) or the foreign bank ratio (columns 4-6) as dependent
variables.?® Column 1 shows a significant increase in the market share of foreign banks following
liberalization (recall Figure 1). Applying the same sample split as above, columns 2 and 3
indicate that the increase is much stronger in countries with less developed domestic banks
(23.7 percent), compared with countries with better developed domestic banks (9.4 percent).
Similarly, while the foreign bank ratio increases in all countries (column 4), the effect in the
former group of countries is about 2.5 times as large as the effect in latter group (columns 5
and 6). For both the foreign market share and the foreign bank ratio, the difference between

the coefficients for the two groups is significant at the 1 %-level.

Overall, our findings suggest that foreign and domestic lending are complementary if do-
mestic institutions are sufficiently developed to compete with foreign entrants. Competitive
domestic banks seem to benefit from liberalization, so that countries with better developed

domestic markets see an increase in aggregate lending and a moderate increase in the for-

25The foreign market share is defined as the share of foreign bank assets in all bank assets, the foreign bank
ratio is defined as the ratio of foreign banks to all banks within the country.
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eign market share. In contrast, foreign lending seems to replace domestic lending in countries
where domestic banks are unable to compete with foreign entrants, inducing a sharp increase in
the foreign market share; moreover, these countries experience a decline in aggregate lending,
which could be explained by two reasons. First, it could be that foreign banks make better
lending decisions than domestic banks and simply refuse to take over some of their unhealthy
customers. In this case, the decline in the total volume of credit could still be accompanied
by an increase in the efficiency of financial intermediation, as better developed foreign banks
could be better at channeling capital into its most productive use. On the other hand, it
could be that foreign banks over-engage in ’cherry-picking’ their customers and also refuse to
take over some of the healthy customers of the domestic banks they replace. For example,
it could be that small firms who rely on relationship lending become credit-constrained after

liberalization. We will investigate this issue in the next section.

4 The real effects of bank liberalization

In this section we examine how the timing of liberalization transmits to the real sector. Distin-
guishing between countries with rather competitive and countries with rather uncompetitive
domestic banking sectors, we examine how liberalization affects industry output and volatility,
and investigate whether outcomes depend on industry characteristics like external financial
dependence or the share of small and medium firms. Further, by looking at firms of different
size or age, we analyze whether the timing of liberalization has a differential effect on firms’

financial structure and debt taking.

4.1 Economic growth and stability
4.1.1 Industry growth

We start by examining the overall effect of liberalization on industry output, using the UNIDO
data described in Section 2.4. As before, we use the dummy D(initial ROA) to split our
sample into countries with a lower than median and those with a higher than median share of
competitive domestic banks at liberalization, and estimate the following specification for each
subsample:

Log(output);j: = auj + oy + 0 X Eventjy + €t, (3)

where 7 indexes industry, j country, and t time; the dependent variable is the logarithm of
country-industry output. We include country-industry interactions in all regressions in order to
account for any unobserved time-invariant determinants of industry performance (e.g., natural
endowments, location). Time fixed effects oy control for changes in economic performance over

time.
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Albeit illustrative, the estimation of Equation (3) could be problematic if countries that
differ in the development of the domestic banking sector differ in several other dimensions that
might have an influence on industry performance. While the country-industry interactions
absorb any fixed differences between countries, time-varying omitted variables pose a threat to
identification and might bias our results. The identification of within-country, cross-sectional
effects allows us to circumvent this issue (compare to Rajan and Zingales 1998). Specifically, we
replace the year effects with year-country interactions that control for time-varying differences
across countries, and include an interaction between the liberalization variable and certain
industry characteristics (i.e., an industry’s external financial dependence and an industry’s

share of small and medium enterprises (SMEs)) into Equation (3):

Log(output)iji = ij + aiji + X x (Industry characteristic; x Eventjy) + €. (4)

Regression results on the industry level are presented in Table 5. Column 1 shows that
industry output in the average country is not affected by the event. The coefficient for lib-
eralization is positive but insignificant. However, positive effects of liberalization should be
particularly pronounced for those industries that are more dependent on external finance (see
Rajan and Zingales 1998). Therefore, column 2 includes an interaction between liberalization
and external dependence and finds a positive and highly significant effect for the whole sample
of countries. Thus, industries that are more reliant on external finance grow relatively faster,
which is consistent with an improvement in the efficiency of financial intermediation following
liberalization. The effect is economically meaningful: The model implies that the industry at
the 75" percentile of external financial dependence (0.47) experiences a 16.1 percent larger
increase in industry output as compared with the industry at the 25" percentile (0.14, see
last line of Table 5). In contrast, we do not find a significant effect for the interaction be-
tween liberalization and an industry’s share of small and medium enterprises in the full sample

(column 3).

As we documented significantly larger changes in the financial structure of countries with
less developed domestic banks we proceed by applying the sample split from above. For
countries with a lower than median share of competitive banks at liberalization, the coefficient
for the event variable is negative and significant at the 10 %-level (column 2). Somewhat
surprisingly, the interaction with external dependence is positive and significant also in this
subsample (column 5). The interaction between liberalization and the share of small and
medium enterprises, however, is negative and significant at the 1 % level. An interpretation of
these findings is the following: Although aggregate lending declines in these economies, foreign
banks seem to improve the efficiency of capital allocation and lend to more productive firms
on average. In other words: Not the quantity, but the average quality of lending increases,

fostering a positive effect on growth in industries that have to rely on external financing.
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However, large drops in domestic lending and sharp increases in the foreign market share are
harmful for smaller firms in these economies. With foreign banks typically relying on hard
information (Stein 2002, Berger et al. 2005, Mian 2006), small and opaque firms are unable to
obtain the same level of funding in the post liberalization period, which negatively affects their
growth prospects. On aggregate, negative effects seem to outweigh positive effects as average

industry growth slows down following liberalization.

The picture is different in countries with better developed domestic banks, where output
in the average industry increases following liberalization (column 7). Not surprisingly, we also
get a positive effect for the interaction with external dependence (column 8), suggesting an
improvement in both the quantity and the quality of lending within these countries. Interest-
ingly, the interaction between liberalization and the SME share is also positive and significant.
Small-firm industries seem to disproportionately benefit from liberalization in countries with
sufficiently developed domestic banks (column 9). An interpretation of this finding is that lib-
eralization fosters financial development, and better screening and monitoring devices on the
part of banks help small and informationally opaque firms to overcome financial constraints
(see Beck et al. 2008), thus helping them to grow faster. Taken together, this evidence is in
line with the hypothesis that financial deepening fosters economic growth (King and Levine
1993a,b).26

Findings are illustrated in Figure 4, which plots Epanechnikov kernel densities of residuals
from a regression of industry output on country-industry interactions and year fixed effects.
The figure shows a rightward shift in the density following liberalization in countries with
relatively competitive domestic banks, while residuals in countries with rather uncompetitive
banks are shifted to the left. The Kolmogorov-Smirnov test for the equality of distribution

functions indicates that both shifts are significant at the 1 % level.

Overall, results in this section suggest that liberalization increases the efficiency of financial
intermediation and hence has a positive impact on industry growth rates within the liberalizing
country. This is unambiguously true if domestic banks are sufficiently developed at the time
of liberalization, so that they are able to compete with foreign entrants. If this is not the
case, particularly small and opaque firms might be harmed by liberalization, as they lose the
domestic relationship lenders they need in order to obtain funding. Section 4.2 provides further

evidence on the firm level regarding this issue.

26Bekaert et al. (2005) document that equity market liberalization increases annual real economic growth by
about 1 %. In line with our findings they show that the largest growth responses occur in countries with high
quality institutions.
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4.1.2 Industry volatility

We conclude the industry section with some evidence on the effect of liberalization on output
volatility, using an econometric framework similar to the one developed by Morgan et al.

(2004).27 Specifically, we estimate regressions of the following structure:
Fluctuation;j; = ai; + o + 01 X Eventjy + €4, (5)

where ¢ indexes industry, j country, and ¢ time. Country-industry interactions and time fixed
effects are represented by «;; and «y, €5 is a random error term. Fluctuation;j; equals the
absolute deviation from conditional mean growth in industry output. Specifically, it is equal
to the absolute values of the residuals from a regression of country-industry growth rates on a

full set of country-industry interactions and year fixed effects:
G’I”O’wthijt = a5 + o + Ugje, (6)

and,

Fluctuation;js = |uje] - (7)

Hence, the fluctuation in economic growth for a given country-industry-year can be interpreted
as the size of the deviation from average growth for that country-industry over our sample

period and from average growth for all country-industries in that year.

Table 6 provides results for the estimation of Equation (5). In column 1 we include all
sample countries. The coefficient for liberalization is positive but insignificant. It is positive and
significant in countries with less competitive domestic banks (column 2; i.e., higher volatility in
these countries). As foreign banks took over large shares of the market in these countries, this
result is in line with arguments that point at possible withdrawals of funds by foreign banks
at economic downturns. In contrast, the coeflicient is negative and significant in countries
with more competitive domestic banks (column 3; i.e., lower volatility in these countries).
Bank liberalization seems to stabilize the economy if the domestic banking sector is sufficiently
developed. Overall, results in this section complement the equity market liberalization results
of Bekaert et al. (2006), and confirm our previous finding that only countries that have a
well functioning domestic financial sector are able to leverage the maximum benefits from

liberalization.

2"Empirical evidence on whether liberalization increases or decreases volatility of industrial production is
mixed. While Morgan et al. (2004) show that the allowance of interstate banking reduced economic growth
volatility within U.S. states, Morgan and Strahan (2004) cannot confirm their finding in a study using interna-
tional data for nearly 100 countries in the 1990s. If anything, their results suggest that a larger foreign bank
presence in non-industrial countries is associated with more, not less, volatility. Regarding equity market liber-
alization, Bekaert et al. (2006) show that liberalization did not—as often claimed—increase consumption growth
volatility. Instead, they find a significant decrease in volatility for many countries. However, they conclude that
volatility may not decrease or even increase in countries that have a poorly developed financial sector.
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4.2 Firm debt taking and corporate capital structure

In this subsection, we extend our analysis by presenting firm-level evidence for a subsample of
eight Eastern European countries. We start by estimating the general effect of liberalization
on firm debt taking and corporate capital structure. Specifically, we estimate the following
equation:

Log(debt)ij = ai + au + 0'Fyy + § x Eventj, + €jt, (8)

where i denotes the individual firm, j denotes country, and t time. The dependent variable is
the logarithm of total debt or, alternatively, the debt to asset ratio. Firm and time fixed effects
are denoted by «; and «y, respectively. Additionally, the specification includes the logarithm
of total sales, the firm’s ROA (EBIT/Assets), and a measure of tangibility (tangible assets

over total assets) as time-varying firm control variables.

Results for Equation 8 are provided in Table 7, column 1. The average firm had lower debt
and a lower debt to asset ratio (column 6) following liberalization. We expect this result to be
driven by markets with rather uncompetitive domestic banks and hence include an interaction
between the event variable and the dummy D(initial ROA) from above. Indeed, the interaction
is significantly positive in both cases: The reduction in total debt and the debt to asset ratio
is less pronounced in markets with better developed domestic banks (columns 2 and 7). As
shown in Table A.1 in the Appendix these results are robust to the inclusion of industry-year

interactions and to using the ratio of debt to pre-liberalization assets as a dependent variable.

Next, we investigate whether liberalization had a differential impact on firms in our sample
countries, and if so, whether the differential effect depends on the development of the domestic

banking sector. For this purpose, we extend Equation (8) in the following way:

Log(debt)ijt = i + au + ' Fyy + 6 x Eventj + n x (Eventj, x D(initial ROA);) (9)
+r x (Bventj X Firm char;) + v x (Bventj x D(initial ROA); x Firm char;) + €t

In addition to the event variable and its interaction with the dummy D (initial ROA), we include
an interaction between liberalization and one of three dummy variables that indicate certain
firm characteristics: The first dummy takes a value of one for firms in industries that have
a higher than median value of external dependence according to Rajan and Zingales (1998);
the second equals one if the average firm size (as measured by total assets) prior to the event
is above median; and the third is equal to one if the firm is younger than median prior to
the liberalization event. To make the equation complete, we also include a triple interaction
between the Ewvent, D(initial ROA) and the respective firm characteristic. The remaining

interactions and main effects are absorbed by the firm fixed effects.

Table 7, columns 3 and 8 show the results for external dependence. The positive coeflicients
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for the triple interactions indicate that financially dependent firms are able to obtain relatively
more debt in markets with more competitive domestic banks as compared to markets with less
competitive domestic banks. Firms in the former group benefit from a better capital allocation
process and do not suffer from the reduction in aggregate lending that we observe in the latter
group. In the output growth regressions in Section 4.1.1 the interaction between liberalization
was positive also for countries with less competitive domestic banks, which indicates that
those firms that are able to obtain funding following the event are more productive on average.
Again, this is in line with foreign banks making better allocation decisions than uncompetitive

domestic banks.

We investigate the role of firm size in columns 4 and 9 of Table 7.2 The triple interaction
is positive and significant in both cases, indicating that smaller firms are relatively better off
in markets with more competitive domestic banks. While both large and small firms are better
off in better developed markets, the effect is particularly pronounced for the latter, indicating
that large firms are able to obtain funding in both types of markets. Small firms, in contrast,
depend on their domestic relationship lenders and become credit constrained if large parts of

the banking sector are taken over by foreign entrants.

As an alternative to firm size, we use firm age as a measure of opaqueness in columns 5
and 10 of Table 7. Results are qualitatively very similar; the positive coefficient for the triple
interaction shows that younger firms are relatively better off in countries with better developed
domestic banks at liberalization.?? Overall, the results on the firm level confirm our previous
results on the bank and the industry level. The development of the domestic banking sector,
i.e., the timing of liberalization, is crucial for post-event economic outcomes. If domestic
banks are unable to compete with foreign entrants, domestic lending declines considerably and

particularly small and opaque firms can become credit constrained.

5 Robustness checks

5.1 Selection concerns

In this section we undertake several checks to assess the robustness of our findings. First, we
consider the issue that is introduced as we exclude banks from the analysis that were taken
over by foreign banks during our sample period. If banks that were taken over by foreign
entrants are selected based on their competitiveness this could create a potential bias to our

analysis. On the one hand, foreign banks might ‘cherry pick’ especially competitive banks for

28The sample for these regressions is smaller as we can only include firms for which we have estimates for
initial size (or age), i.e., firms for which we have balance sheet information in the year before liberalization.
However, sample selection does not affect our results: Results for the first three columns are very similar on the
restricted sample and are available from the authors upon request.

29 Again, results for the ratio of debt to pre-event assets are provided in Table A.1 in the Appendix.
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takeovers. On the other hand, mostly state owned banks were sold by governments to foreign

banks. These banks are likely to be rather less competitive (see, e.g., Bonin et al. 2005b).

In order to test whether banks that were taken over were selected based on their ability
to compete, we estimate a probit model. The dependent variable D(takeover) is a dummy
that takes the value of 1 if a bank was taken over by a foreign bank during the sample period
and 0 otherwise. Explanatory variables are the ROA, the cost to income ratio, and the cost
to asset ratio together with further bank characteristics. Table A.2 in the Appendix shows
that banks that were taken over were not selected based on competitiveness or performance.
Columns 1-3 include all bank-year observations, in columns 4-6 we collapse the data on the
bank level. Neither the bank’s ROA, nor the cost to income or the cost to asset ratio seem
to have an impact on the probability with which a domestic bank is taken over by foreign
entrants. We find, however, that foreign banks took over larger banks and more liquid banks

on average.

Next, we investigate whether our results are driven by the mode of entry chosen by foreign
banks. It could be that domestic banks in markets where foreign banks entered mostly by
taking over domestic banks are affected differently than domestic banks in markets where
foreign banks entered via greenfield investments. To test this, we calculate the share of domestic
banks that were taken over by foreign banks in each market and divide our sample into the
countries where this share is lower than median and countries where it is higher than median.
Columns 1 and 2 of Table A.3 in the Appendix show that the differential effect for banks of
differing levels of competitiveness is present in both subsamples. Hence, the competitiveness
of domestic banks at liberalization seems to be more important than the mode of entry chosen

by foreign banks.

5.2 Endogeneity concerns regarding the event

Another issue concerns the potential endogeneity of liberalization reforms. It could be that
countries opened their banking sectors when growth prospects were good and the need for
capital was high. Alternatively, it could be that countries were forced to open their banking
sectors when they had crises in their domestic banking markets. In both cases, liberalization
would not actually be causal for the documented effects on loan supply and industry output.
Our identification strategy in all sections took these issues into account, as we documented
differential effects for banks of varying degrees of competitiveness or industries and firms with
varying degrees of external financial dependence. Political processes and external pressures

applied by the IMF or the World Bank should also help to mitigate these concerns.

In column 3 of Table A.3 we re-estimate Equation 1 and include the vector of macro
control variables from the country-level regressions. While the sample size is significantly

reduced, the coefficient for the interaction between liberalization and D(competitive bank)
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remains significantly positive. To further address reverse causality issues, we study the dynamic
effects of liberalization reforms on the loan supply of domestic banks. In columns 4 and 5 of
Table A.3 we replace the liberalization index with four variables: Beforeg takes the value of
the FEvent variable in the reform year and the pre-reform value of the Fvent variable in all
other years. Before; is equal to Beforey forwarded by one year, and After; is equal to Beforeg
lagged by one year. Finally, Afters is equal to the Fvent variable lagged by two years. If
the liberalization reforms were endogenous to the development within the domestic banking
sector, we should see significant changes in the lending behavior of domestic banks prior to the
reform. Table A.3 shows that this is not the case: The coefficient for Before; is insignificant
for both uncompetitive (column 4) and competitive (column 5) domestic banks.?® Hence, the
decision to liberalize was not driven by current developments in the domestic banking sector,

which assuages any remaining concerns of biases driven by endogeneity.

5.3 Concerns regarding alternative events

We also control for other reforms that took place in our sample countries that might have an
influence on our results. We include indices for creditor rights and capital account liberalization
that are obtained from papers by Djankov et al. (2007) and Abiad et al. (2010), respectively.
Column 6 of Table A.3 provides estimation results for the bank-year observations where both
indices are available. As expected, the coefficient for creditor rights is positive and significant at
the 1 %-level. Improvements in the protection of creditors induce an increase in the individual
bank’s supply of credit. In contrast, capital account liberalization does not have an influence
on the loan supply of the average domestic bank, as indicated by the negative but insignificant
coefficient. Importantly, the inclusion of the two indices does not affect our results on the

competitiveness of domestic banks; the interaction remains significant at the 1 %-level.

5.4 Concerns regarding the efficiency classification of domestic banking

markets

A potential concern with using ROA as a measure for a bank’s ability to compete could be that
this measure is influenced by market concentration. I.e., banks operating in markets that are
highly regulated or highly concentrated earn a higher margin and, therefore, a higher ROA.
We accounted for this possibility by including the HHI index as a control variable in our main
specifications. Nevertheless, as a final robustness check, we use alternative criteria to classify
banks prior to liberalization. As shown in Table 1, Panel C, we obtain two variables from the
World Bank’s Global Financial Development Database: The aggregate cost-to-income ratio

and the non-performing loan (NPL) ratio of each banking sector of our sample countries. We

39 As before we define a domestic bank as competitive if it has an ROA in the top quartile of all banks in our
sample in the year prior to liberalization.
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use the values of these variables in the year before liberalization in the respective country and
split our sample into countries with a higher than median cost-to-income ratio or NPL ratio

and those with a lower than median ratio.

Results for the country-level regressions with these alternative classification criteria are
presented in Table A.4. Panel A shows that changes in financial structure are more pronounced
in countries with a relatively high cost-to-income ratio, i.e., countries where domestic banks
perform worse at the time of liberalization. While aggregate lending evolves similarly in both
groups of countries (columns 1 and 2), those with a higher cost-to-income ratio see a greater
decline in domestic lending (columns 3 and 4), and—correspondingly—a greater increase in the
foreign market share (columns 5 and 6). In Panel B we use the aggregate non-performing loans
ratio as a classification criterion. Again, we find that changes in financial structure are more
pronounced in countries where bank performance at liberalization is rather low, i.e., countries
where the non-performing loans ratio is relatively high. These countries see a much greater
decline in domestic lending following the event, which translates into a higher increase in the

foreign market share.

6 Conclusion

In this paper we posit and empirically demonstrate that the structure of a country’s financial
system impacts its industry structure through its influence on the allocation of credit to firms
within and across industries. We exploit variation in domestic banks’ ability to compete
with foreign entrants at the time of liberalization across 26 emerging economies to generate
significant changes to the structure of financial system — market share of foreign banks — in
an economy. We then use within-country, cross-sectional variation at the bank level, at the
industry level, and at the firm level to test our hypothesis. Following liberalization, arm’s
length foreign capital crowds out domestic lending in countries with weak domestic banking
sector. In contrast, there is an increase in the aggregate supply of credit in countries with
better developed domestic banks. We show that these differential changes in financial structure
significantly affect the allocation of credit. There is a higher growth rate and lower growth
volatility for industry sectors in economies with better developed domestic banks. These
results are driven by more credit flowing to industries that are reliant on external financing
and to smaller firms. In contrast, industry growth is lower and growth volatility is higher in
countries with uncompetitive domestic banks. These results are driven by small firms. Thus,
the timing of liberalization of credit markets interacts with the development of the incumbent
domestic banking sector, and the change in financial structure it induces has implications
on the allocation of credit and economic growth. Overall, our findings illustrate that only

countries with sufficiently developed domestic institutions are able to harness the benefits
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from liberalization.
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Figure 1: Impact of liberalization on financial structure

The figure align countries around their respective liberalization event (inidcated by the vertical line) and shows
the development of foreign banks’ market share in the average sample country.
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Figure 3: Aggregate loan supply

The figure plots Epanechnikov kernel densities of residuals from an estimation of the following equation:
Log(loansupply)ji = a; + ar + ¥;,Cjt + €, where Log(loansupply);+ is the logarithm of aggregate lending
within a country-year, o; and oy are country and time fixed effects, respectively, and Cj; is a vector of macro
control variables that includes GDP growth, inflation and the Hirschman-Herfindahl Index. The left panel shows
countries with a higher than median share of competitive domestic banks at liberalization (D(Initial ROA)= 1),
and the right panel shows countries with a lower than median share (D(Initial ROA)= 0).
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Figure 4: Industry output

The figure plots Epanechnikov kernel densities of residuals from an estimation of the following equation:
log(Y)ijt = asj + ar + €ij¢, where log(Y)qj: is the logarithm of country-industry output in a certain year,
and «;; and o are country-industry and time fixed effects, respectively. The left panel shows countries with a
higher than median share of competitive domestic banks at liberalization (D(Initial ROA)= 1), and the right
panel shows countries with a lower than median share (D(Initial ROA)= 0).
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Table 2: Bank-level loans

Log(loans)

(1)

(2) (3)

4)

Event -0.200
(0.185)

Interaction (Event
x Initial bank ROA)

Interaction (Event
x D(competitive bank))

Observations 4604
Distinct banks 542
R-squared 0.245
Year effects YES
Bank effects YES
Country trends NO
Year-country interactions NO
Bank controls NO

0292 -0.350*
(0.177)  (0.181)

0.100%
(0.053)
0.846%+*
(0.199)

4604 4604
542 542
0.253 0.261
YES YES
YES YES
NO NO
NO NO
NO NO

-0.226
(0.161)

0.496%*
(0.185)

4604
542
0.340
YES
YES
YES
NO
NO

0.470%*
(0.217)

4604
542
0.430

YES

YES
NO

0.316*
(0.182)

4604
524
0.602

YES

YES
YES

The table reports coefficients for different specifications of the following equation: Log(loans)ij: = o + ot +
@' Byt + § x Initial bank ROA; x Event;:) + €i5¢, where i denotes the individual bank, j country and ¢ time.
Dependent variable in all regressions is the logarithm of the loan supply of private domestic banks. Variables
of interest are the event variable, an interaction between liberalization and the bank’s initial ROA (column 2)
and and interaction between liberalization and a dummy variable taking a value of 1 if the bank has an ROA
in the top quartile of all banks in the year before liberalization (columns 3-6). We use bank and year fixed
effects, country-specific trends, or a full set of year-country interactions in order to control for both observed
and unobserved heterogeneity. Time varying bank control variables include the bank’s market share within the
country, a solvency measure defined as equity over total assets and a liquidity measure defined as liquid assets
over total assets. Standard errors adjusted for clustering at the country level are reported in parentheses.

indicates statistical significance at the 10%-level, ** at the 5%-level and *** at the 1%-level.
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Table 4: Financial structure

Foreign market share Foreign bank ratio
(1) (2) 3) 4) (5) (6)
All countries D(initial ROA)= 0 D(initial ROA)=1 All countries D(initial ROA)= 0 D(initial ROA)=1

Event 0.164%** 0.237%* 0.094* 0.102%** 0.145%* 0.060**
(0.057) (0.102) (0.048) (0.034) (0.062) (0.027)
Observations 338 169 169 338 169 169
Distinct countries 26 13 13 26 13 13
R-squared 0.621 0.507 0.698 0.532 0.594 0.502
Year effects YES YES YES YES YES YES
Country effects YES YES YES YES YES YES
Macro Controls YES YES YES YES YES YES

The table shows the impact of liberalization on financial structure. The dependent variable is the market share
of foreign banks (measured as the share of bank assets owned by foreign banks divided by all bank assets in
the country) in columns 1-3 and ratio of foreign banks to all banks in columns 4-6. Columns 1 and 4 include
the whole sample, columns 2 and 5 only the countries with a lower than median and columns 3 and 6 only the
countries with a higher than median share of competitive domestic banks at the time of liberalization. We use
country and year fixed effects in order to control for observed and unobserved heterogeneity across countries and
over time. Furthermore, all regressions include GDP growth, inflation and the Hirschman-Herfindahl Index as
time-varying macro control variables. Standard errors adjusted for clustering at the country level are reported
in parentheses. * indicates statistical significance at the 10%-level, ** at the 5%-level and *** at the 1%-level.
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Table 6: Growth volatility

Output fluctuation

(1) (2) 3)
All countries D(initial ROA)=0 D(initial ROA)=1

Event 0.019 0.094** -0.071*
(0.036) (0.036) (0.034)
Observations 8,936 4,784 4,152
Distinct country-industries 957 520 437
R-squared 0.022 0.013 0.034
Year effects YES YES YES
Country-industry interactions YES YES YES

The table shows estimation results for the following equation: Fluctuation;jz = ai; + ar + 6 X Eventjt + €54,
where i denotes industry, j country and ¢ time. The dependent variable is the fluctuation in the growth rate
of industry output. All regressions include country-industry interactions and time fixed effects to account for
both observed and unobserved heterogeneity. Column 1 report results for the whole sample, column 2 includes
only countries with a lower than median share of competitive domestic banks at liberalization, and column 3
includes only the countries with a higher than median share. Standard errors adjusted for clustering at the
country level are reported in parentheses. * indicates statistical significance at the 10%-level, ** at the 5%-level
and *** at the 1%-level.
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Table A.2: Selection of takeover banks

D(takeover)
1 @) ) (4 ) (©)
ROA -0.006 -0.000
(0.006) (0.021)
Cost to income ratio -0.005 -0.031
(0.011) (0.047)
Cost to asset ratio 0.156 -0.594
(0.206) (0.575)
Log(assets) 0.135%*  0.129*%*  0.133**  0.167**  0.167**  0.156**
(0.062) (0.060) (0.061) (0.069) (0.066) (0.068)
Market share -0.013 0.030 -0.002 0.002 -0.027 0.088
(1.152) (1.139) (1.150) (1.420) (1.417) (1.416)
Solvency 0.004 0.003 0.003 0.005 0.005 0.004
(0.004) (0.003) (0.003) (0.007) (0.006) (0.006)
Liquidity 0.056 0.059 0.059 0.820%* 0.828* 0.798%*

(0.245)  (0.246)  (0.245)  (0.464)  (0.467)  (0.464)

Observations 6,452 6,440 6,452 760 760 760
Pseudo R-Squared 0.154 0.154 0.154 0.129 0.129 0.130
Year effects YES YES YES YES YES YES
Country effects YES YES YES YES YES YES

The table reports estimated coefficients and standard errors from probit models estimated with maximum
likelihood. The dependent variable D(takeover) is a dummy that takes the value of one if a bank is taken over
by a foreign bank during the sample period and zero otherwise. Columns 1-3 include all bank-year observation
and the value of the explanatory variables in the respective year. In columns 4-6 we collapse the data on the
bank level and use mean values of the explanatory variables. Standard errors adjusted for clustering at the
bank level are reported in parentheses. * indicates statistical significance at the 10%-level, ** at the 5%-level
and *** at the 1%-level.
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Table A.3: Bank-level loans—robustness

Log(loans)
M @) @) @) ) ®)
Mostly Mostly All D(competitive  D(competitive All
greenfield takeover  banks bank)= 0 bank)=1 banks
Event -0.322 -0.405 0.045 -0.177
(0.255)  (0.245)  (0.155) (0.157)
Interaction (event 0.988%**  (.654**  0.534** 0.722%**
x D(competitive bank)) (0.292) (0.233)  (0.221) (0.189)
Before; -0.104 -0.253
(0.138) (0.221)
Beforeg -0.04 -0.28
(0.182) (0.193)
After 0.181 0.05
(0.179) (0.131)
Afters 0.227 0.323*
(0.271) (0.186)
Capital account liberalization -0.015
(0.074)
Creditor rights 0.850%**
(0.172)
Observations 2,474 2,130 2,742 2,065 677 3,477
Distinct banks 280 262 409 320 89 497
R-squared 0.257 0.278 0.486 0.528 0.556 0.129
Year effects YES YES YES YES YES YES
Bank effects YES YES YES YES YES YES
Macro controls NO NO YES YES YES NO
Bank controls NO NO YES YES YES NO

The table reports additional robustness checks for the bank level results reported in Table 2. In columns 1 and 2
we distinguish between markets were foreign banks entered mostly via greenfield investments and markets where
foreign banks entered mostly via takeover. The specification in column 3 includes macro and time varying bank
control variables, and in columns 4 and 5 we use lags and leads of the event variable in order to investigate the
dynamics around liberalization, where column 4 includes only inefficient and column 5 includes only efficient
domestic banks. Finally, column 6 controls for capital account liberalization and creditor rights.
errors adjusted for clustering at the country level are reported in parentheses. * indicates statistical significance

at the 10%-level, ** at the 5%-level and *** at the 1%-level.
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Table A.4: Measures of bank efficiency—robustness

Panel A: Cost-to-income Ratio

Log(aggregate loans) Log(domestic loans) Foreign market share
(1) (2) (3) (4) (5) (6)
Event 0.226 0.243 -0.673 -0.090 0.289** 0.107**
(0.341) (0.168) (0.409) (0.234) (0.094) (0.044)
Observations 156 169 155 169 156 169
Distinct countries 12 13 12 13 12 13
R-squared 0.654 0.704 0.407 0.487 0.711 0.444
Year effects YES YES YES YES YES YES
Country effects YES YES YES YES YES YES
Macro controls YES YES YES YES YES YES
Panel B: NPL ratio
Log(aggregate loans) Log(domestic loans) Foreign market share
(1) (2) (3) (4) (5) (6)
High NPL  Low NPL High NPL. Low NPL High NPLL Low NPL
Event -0.027 0.279 -1.110%* -0.150 0.331%%* 0.154***
(0.301) (0.301) (0.366) (0.335) (0.096) (0.049)
Observations 156 143 155 143 156 143
Distinct countries 12 11 12 11 12 11
R-squared 0.669 0.656 0.427 0.511 0.669 0.650
Year dummies YES YES YES YES YES YES
Country dummies YES YES YES YES YES YES
Macro controls YES YES YES YES YES YES

This table provides results for different definitions of the bank efficiency variables. Panel A uses the aggregate
cost-to-income ratio while Panel B uses the non-performing loans ratio, where both variables are obtained from
the World Bank and measured in the year before liberalization in the respective country. The dependent variable
is the logarithm of aggregate loans in columns 1 and 2, the logarithm of total loans from domestic banks in
columns 3 and 4, and the foreign market share in columns 5 and 6. Standard errors adjusted for clustering
at the country level are reported in parentheses. * indicates statistical significance at the 10%-level, ** at the
5%-level and *** at the 1%-level.
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