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The Legal Environment, Banks, and Long-Run

Economic Growth

This paper examines the relationship between the legal system and banking develop-
ment and traces this connection through to long-run rates of per capita GDP growth,
capital stock growth, and productivity growth. The data indicate that countries where
the legal system (1) emphasizes creditor rights and (2) rigorously enforces contracts
have better-developed banks than countries where laws do not give a high prionty to
creditors and where enforcement is lax. Furthermore, the exogenous component of
banking development—the component defined by the legal environinent—is positively
and robustly associated with per capita growth, physical capital accumulation, and pro-
ductivity growth.

THIS PAPER ADDRESSES TWO QUESTIONS. First, do cross-
country differences in the legal rights of creditors, the efficiency of contract enforce-
ment, and the origin of the legal system explain cross-country differences in the level
of banking development? Second, do better-developed banks cause faster economic
development; that is, is the component of banking development defined by the legal
environment positively associated with long-run rates of economic growth, capital ac-
cumulation, and productivity growth?

Examining the relationship between the legal system and banking development is
valuable irrespective of issues associated with long-run growth. First, banks may in-
fluence the level of income per capita and the magnitude of cyclical fluctuations
(Bernanke and Gertler 1989, 1990). Second, many economists stress that understand-
ing the evolution of legal and financial systems is essential for understanding eco-
nomic development (North 1981; Engerman and Sokoloff 1996). Consequently,
quantitative information on the relationship between the legal environment and banks
will improve our understanding of business cycles and the process of economic de-
velopment.

Furthermore, examining the causal links between banks and economic growth has
both conceptual and policy implications. On the conceptual front, a long literature de-
bates the importance of banks in economic development. Starting as early as Bagehot
(1873), economists have argued that better banks—banks that are better at identifying
creditworthy firms, mobilizing savings, pooling risks, and facilitating transactions—
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accelerate economic growth. Others, however, question the importance of the finan-
cial system in the development process or disagree with the causal interpretation as
discussed in Levine (1997a). Robinson (1952), for example, argues that economic de-
velopment creates demands for financial services and the financial system responds to
provide these services. Evidence on whether banks cause growth will help reconcile
these conflicting views. There are also potential policy implications associated with
clarifying the causal relationship between banks and growth. For example, if evidence
suggests that greater banking development induces faster economic growth and we
can identify the legal determinants of banking development, then this supports grant-
ing a higher priority to those reforms that improve the functioning of the banking sec-
tor. Alternatively, if the component of banking development associated with legal
factors is unrelated to economic development, this lowers the priority given to these
legal factors in any reform package.

By studying the connection between the legal environment and banking develop-
ment and then tracing this link through to long-run economic development, this paper
fills two gaps in the literature. First, consider research on the relationship between the
legal system and financial development. Through arduous data collection and careful
analysis, LaPorta, Lopez-de-Silanes, Shleifer, and Vishny (1998, 1997. henceforth
LLSV) have substantially advanced research into the legal determinants of financial
development. LLSV (1998) collect and summarize information on the legal systems
of forty-nine countries. LLSV (1997) then use these data to show that legal systems
that rigorously protect creditors and enforce contracts encourage better functioning
debt and equity markets than legal systems that are more lax in safeguarding creditors
and enforcing contracts. This paper complements LLSV (1997) by examining the re-
lationship between legal systems and banking-sector development.

Second, this paper contributes to research on the causal relationship between bank-
ing development and long-run economic growth. Although King and Levine (1993a)
show that the level of financial development in 1960 is a good predictor of growth
over the next thirty years, Rajan and Zingales (1998) note that “financial development
may simply be a leading indicator rather than a causal factor.” A major impediment to
circumventing this critique has been the absence of valid instrumental variables for
extracting the exogenous component of banking development. Given the recent work
by LLSV (1998), however, this paper examines whether the exogenous component of
banking development—the component defined by the legal system—is positively as-
sociated with economic development in a cross-section of countries over the
1976-1993 period. LLSV (1998) note that (a) the forty-nine countries in their sample
can be divided into countries with predominantly English, French, German, and Scan-
dinavian legal origins and (b) countries typically obtained their legal systems through
occupation or colonization. Consequently, I view legal origin as an exogenous ‘‘en-
dowment” in studying banking development and growth over the 1976-1993 period.
LLSV (1998) go on to show that cross-country differences in legal origin account for
a significant amount of cross-country variation in the legal codes defining creditor
rights and the efficiency of the legal system in enforcing those codes. In turn, this pa-
per uses cross-country differences in legal origin, creditor rights, and the efficiency of
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contract enforcement to identify the exogenous component of banking development.
Besides examining the determinants of banking development and tracing this rela-
tionship through to per capita GDP growth, this paper also examines the relationship
between the exogenous component of banking development and both capital stock ac-
cumulation and productivity growth.

The paper finds that cross-country differences in the legal rights of creditors and the
efficiency with which legal systems enforce those rights explain over half of the cross-
country variation in banking-sector development. Empirically, I define banking de-
velopment as credit allocated by commercial and other deposit-taking banks to the
private sector divided by GDP. The data show that countries with legal systems that
give a high priority to banks receiving the full present value of their claims against
firms have better-developed banks than countries where the legal codes do not em-
phasize the rights of creditors. Furthermore, enforcing legal codes is as important as
the legal codes themselves. The data indicate that countries that effectively enforce
compliance with laws tend to have better-developed banks than countries where en-
forcement is lax. Finally, the data also indicate that countries with a German legal sys-
tem tend to have better-developed banks, even after controlling for the level of
economic development. Thus, the legal system materially influences banking devel-
opment.

Next, the paper finds that the component of banking development defined by the le-
gal environment is positively associated with long-run rates of economic growth, cap-
ital accumulation, and productivity growth. The paper uses the LLSV (1998) legal
indicators as instrumental variables to extract the exogenous component of banking
development. The Generalized Method of Moments (GMM) results are robust to
changes in the instrumental variables and to changes in the conditioning information
set. More specifically, using either (a) the LLSV (1998) measures of creditor rights
and contract enforcement or (b) the LLSV (1998) measures of legal origin produces
the same conclusions. Also, tests of the overidentifying restrictions indicate that the
data do not reject the hypothesis that the instrumental variables are uncorrelated with
the error term, which strengthens the confidence one has in the instruments. Further-
more, after controlling for a very wide array of indicators designed to measure eco-
nomic, political, and cultural characteristics, the data still indicate a statistically
significant and economically large relationship between the exogenous component of
banking development and the rate of economic growth.

This paper must be viewed as complementing a number of recent efforts aimed at
reconciling whether financial development is simply a good predictor of economic
growth. Taking a microeconomic approach, Rajan and Zingales (1998) show that, in
countries with well-developed financial systems, industries that are naturally heavy
users of external financing grow relatively faster than other industries. Alternatively,
in countries with poorly developed financial systems, industries that are naturally
heavy users of external financing grow more slowly than other industries. Further-
more, Demirguc-Kunt and Maksimovic (1996) show that firms in countries with bet-
ter-developed financial systems grow faster than they could have grown without this
access. While these microeconomic studies must respectively identify (a) the “natur-
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al” tendency of industries to use external funding and (b) how fast firms would have
grown in different financial environments, the results support the conclusion that bet-
ter financial systems facilitate economic development. Furthermore, this paper is con-
sistent with Levine (1997b), where I examine the interactions among the legal
environment, financial intermediaries, and growth. In contrast to the current paper
that focuses on banks, Levine (1997b) uses measures of financial intermediation from
King and Levine (1993a, b) that include the activities of nonbank financial intermedi-
aries. Finally, this paper also complements an innovative event study by Jayaratne and
Strahan (1996). They show that when individual states of the United States relaxed in-
trastate branching restrictions the quality of bank loans rose and per capita GDP
growth accelerated.

The remainder of the paper is organized as follows. Section 1 discusses the data and
presents evidence on the legal determinants of banking development. Section 2 inves-
tigates whether the component of the banking system defined by the legal environ-
ment is linked with per capita GDP growth, per capita capital stock growth, and
productivity improvements. Section 3 summarizes the results and discusses policy
implications.

1. THE LEGAL DETERMINANTS OF BANKING DEVELOPMENT

This section examines whether differences in the legal rights of creditors, the effi-
ciency with which legal systems enforce those rights, and legal origin explain differ-
ences in banking development. First, the section describes the legal variables used to
characterize national legal systems. Second, the section empirically defines the mea-
sure of banking development. Finally, I present evidence regarding the legal determi-
nants of banking development.

A. Legal Determinants

1. Creditor Rights. The ability of banks to persuade firms to pay their loans differs
across national legal systems. Legal systems differ in terms of the rights of banks to
repossess collateral or liquidate firms in the case of default. Legal systems differ in
terms of the rights of banks to remove managers in corporate reorganizations. Finally,
legal systems differ in terms of the priority given to secured creditors relative to other
claimants in corporate bankruptcy.

More specifically, this paper uses four measures of the legal rights of banks.

AUTOSTAY equals one if a country’s laws impose an automatic stay on the assets
of the firm upon filing a reorganization petition. AUTOSTAY equals 0 if this restriction
does not appear in the legal code. The restriction would prevent bankers from gaining
possession of collateral or liquidating a firm to meet a loan obligation.

MANAGES equal one if the firm continues to manage its property pending the res-
olution of the reorganization process, and zero otherwise. In some countries, manage-
ment stays in place until a final decision is made about the resolution of claims. In
other countries, management is replaced by a team selected by the courts or the credi-
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tors. If management stays pending resolution, this reduces pressure on management to
pay bank loans.

SECUREDI equals one if secured creditors are ranked first in the distribution of the
proceeds that result from the disposition of the assets of a bankrupt firm. SECURED1
equals zero if nonsecured creditors, such as the government or workers, get paid be-
fore secured creditors. In cases where SECURED] equals zero, this certainly reduces
the attractiveness of lending secured credit.

CREDITOR is a conglomerate index of these three individual creditor rights indi-
cators that is designed to be positively associated with creditor rights. Specifically,
CREDITOR = SECURED! — AUTOSTAY — MANAGES and takes on values be-
tween 1 (best) and —2 (worst). Although I am not able to control for cross-country dif-
ferences in bankruptcy procedures, I expect countries with higher values of
CREDITOR to have better-developed banks, all else equal.

The individual country values for AUTOSTAY. MANAGES, SECURED], and
CREDITOR are provided in Table 2. Summary statistics on CREDITOR are given in
Table 1. As shown there is substantial cross-country variation in CREDITOR, where
the maximum value is 1, the minimum value is —2, and the standard deviation is about
1. Brazil, Colombia, France, Mexico, Peru, and the Philippines (all countries with a
French legal origin) are countries where CREDITOR = —2, indicating that their legal
systems do not stress the rights of creditors. In contrast, the legal codes of Egypt,
Hong Kong, India, Indonesia, Israel, Korea, Malaysia, Nigeria, Pakistan, Singapore,
Thailand, United Kingdom, and Zimbabwe stress the rights of creditors, such that
CREDITOR = 1. These are measures of the laws on the books, however, and do not
incorporate information regarding enforcement.

2. Enforcement. The laws governing secured creditors will affect secured creditors
only to the extent that the laws are enforced. Consequently, measures of the efficiency
of the legal system in enforcing contracts are included from LLSV (1998).

RULELAW is an assessment of the law-and-order tradition of the country that
ranges from 10, strong law-and-order tradition, to 1, weak law-and-order tradition.
This measure was constructed by International Country Risk Guide (ICRG) and is an
average over the period 1982-1995. Given the contractual nature of banking, higher
values of the RULELAW are likely to positively influence banking development.

TABLE1

SUMMARY STATISTICS: ANNUAL AVERAGES, 1976-1993

i S R TR WIS W T U« S PRy “Standard
Variable Mean Median Maximum Minimum Deviation
OUTPUT GROWTH 0023 0.018 0.097 ~0.014 0.022

CAPITAL STOCK GROWTH 0.028 0.024 0.095 0.019 0.025

PRODUCTIVITY GROWTH 0.017 0.014 0.079 -0.019 0.017

BANK 0.844 0.760 2.678 0.122 0.536

CREDITOR —=0.310 0.000 1 -2 1.070

ENFORCE 7.451 8.310 9.990 3.545 2.154

Observations: 42

NoTes: OUTPUT GROWTH = per capita GDP growth CAPITAL STOCK GROWTH = per c.xp:::lup]v'.x; _:Txihi";l\’tﬁl CTIVITY
GROWTH = OUTPUT GROWTH — (0.3)*CAPITAL STOCK GROWTH. BANK = deposit money bank credit to the private sector divided by
GDP. CREDITOR = index of secured creditor rights. ENFORCE = index of law and contract enforcement
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TABLE 2

LEGAL VARIABLES AND BANKING DEVELOPMENT
Country CREDITOR ENFORCE BANK
Australia =1 9.36 0.77
Canada —1 9.48 0.83
Hong Kong 1 8.52 1.19
India | 5.14 0.46
Israel 1 6.18 0.96
Malyasia 1 741 1.00
New Zealand 0 9.65 0.58
Nigeria 1 3.55 0.23
Pakistan 1 3.95 0.45
Singapore 1 8.72 1.50
South Africa 0 5.85 0.62
Thailand 1 6.91 0.75
United Kingdom 1 9.10 1.22
United States = | 9.50 0.77
Zimbabwe 1 4.36 0.14
Average-English 0.47 7.16 0.77
Argentina =1 5.13 0.29
Belgium 0 9.74 0.53
Brazil =2 6.31 0.23
Chile =k 6.91 0.75
Colombia =i 4.55 0.25
Egypt 1 5.1 0.44
France =2 9.09 1.51
Greece =5 6.40 0.50
Indonesia 1 5.04 0.48
Italy = 8.75 0.69
Mexico —2 5.95 0.24
Netherlands il 9.68 1.31
Peru —Z 3.59 0.12
Philippines =2 3.7 0.45
Portugal = 8.63 0.96
Spain 0 8.10 1.31
Turkey =l 5.57 0.35
Average-French -1.00 6.61 0.61
Austria 0 9.80 1.36
Germany 0 9.50 1.64
Japan 0 9.34 1.96
Korea 1 6.97 0.82
Switzerland =1 9.99 2.68
Taiwan 0 8.84 1.38
Average-German 0.00 9.07 1.64
Denmark 0 9.66 0.69
Finland 5l 9.58 1.22
Norway =i 9.86 0.93
Sweden S5l 9.79 0.87
Average-Scandinavian -0.75 9.72 093

Nortes: Countries are divided into those with English, French, German, and Scandinavian legal origins. CREDITOR is an index of the legal

rights of secured creditors, with values between —2 and 1, and where larger values indicate greater creditor rights. ENFORCE is an index of the

efficiency of the legal system in enforcing contracts, with values potentially between 0 and 10, and where larger values indicate greater contract

enforcement efficiency. BANK equals bank credit to the private sector divided by GDP.

CONRISK is an assessment of the risk that a government will-——and therefore can—
modify a contract after it has been signed. CONRISK ranges from 10, low risk of con-
tract modification, to 1, high risk of contract modification. Specifically, “modifica-
tion” means either repudiation, postponement, or reducing the government's financial
obligation. This measure was constructed by ICRG and is an average over the period
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1982-1995. Legal systems that effectively enforce contracts will tend to support bank-
ing activities.

ENFORCE equals the average of RULELAW and CONRISK. The empirical analy-
ses focus on this aggregate index of the efficiency of the legal system in enforcing
contracts, ENFORCE, and the aggregate index of creditor rights, CREDITOR.

Again, the individual country values for RULELAW, CONRISK, and ENFORCE
are provided in Table 2. Summary statistics on ENFORCE are given in Table 1. As
shown there is substantial cross-country variation in ENFORCE, where the maximum
value is 9.99, the minimum value is 3.55, and the standard deviation is 2.2. The coun-
tries with very high values of enforce, values of ENFORCE greater than 9, are Aus-
tralia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Japan,
Netherlands, New Zealand, Norway, Sweden, and Switzerland. In contrast, countries
where contract enforcement is poor, values of ENFORCE less than 3, include Colom-
bia, Nigeria, Pakistan, Philippines, Peru, and Zimbabwe.

3. Origin. LLLSV (1998) collect and summarize information on the legal systems of
forty-nine countries. Based on the work of comparative legal scholars, LLSV (1998)
place these forty-nine countries into four legal families, either English, French, Ger-
man, or Scandinavian. The English legal system is common law, where the laws were
primarily formed by judges trying to resolve particular cases. In contrast, French, Ger-
man, and Scandinavian legal systems are based on the civil law tradition, where the
laws were generally formed by legal scholars.

As described in Glendon, Gordon, and Osakwe (1982), Roman law was compiled
under the direction of Byzantine Emperor Justinian in the sixth century. Over subse-
quent centuries, the Glossators and Commentators interpreted Roman law and adapt-
ed the law to the problems of their own day. The initial Justinian texts plus the work of
the Glossators and Commentators became known as the jus commune, the common
law, of Europe. Eventually, individual countries decided to formalize their own legal
codes. The Scandinavian countries did this in the seventeenth and eighteenth cen-
turies. These countries have remained relatively unaffected from the far-reaching in-
fluences of the German and especially the French civil codes.

The French Civil Code of 1804 is concise, meant to be accessible to the general
population, and relies heavily on the jus commune. Napoleon saw the permanence of
the Code as more important than the fleeting nature of his military conquests. He made
it a priority to secure its adoption in France and all conquered territories, including
Italy, Poland, the low countries, and the Habsburg Empire. Also, France extended her
legal influence to parts of the Near East, Northern and Sub-Saharan Africa, Indochina,
Oceania, French Guiana, and the French Caribbean islands during the colonial era.
Furthermore, the French Civil Code was a major influence on the Portuguese and
Spanish legal systems, which helped spread the French legal tradition to Central and
South America.

The German civil code appeared almost a century later. Following the unification
of Germany under Bismarck in 1871, it took over twenty years to complete the code
(Burgerliches Gesetzbuch) in 1896. In terms of consistency, technical precision, and
detail, the German civil code was unprecedented. The German code exerted a big in-
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fluence on Austria and Switzerland, as well as China (and hence Taiwan), Czechoslo-
vakia, Greece, Hungary, Italy, and Yugoslavia. Also, the German civil code heavily
influenced the Japanese civil code, which helped spread the German legal tradition to
Korea.

Since the English, French, and German systems were spread primarily through
conquest and imperialism, this paper takes national legal origin as an exogenous “en-
dowment” in examining the relationship between the legal system and banking devel-
opment over the period 1976-1993.

Furthermore, LLSV (1998) trace differences in legal origin through to differences
in the legal rules covering secured creditors and the quality of contract enforcement in
forty-nine countries. They show that laws and enforcement quality vary systematical-
ly with legal origin. More specifically, LLSV (1998) show that common law coun-
tries—countries based on the English tradition—have laws that emphasize the rights
of creditors to a greater degree than the French, German, and Scandinavian countries.
French civil law countries protect creditors the least, with German and Scandinavian
civil law countries falling in the middle. LLSV (1998) also examine enforcement
quality. Countries with a French legal heritage have the lowest quality of law enforce-
ment, while countries with German and Scandinavian legal traditions tend to be the
best at enforcing contracts. Table 2 summarizes some of these findings.

B. Banking Development

A large literature examines the ties between banks and economic activity. Ideally,
researchers would construct cross-country measures of how well banks identify prof-
itable activities, exert corporate governance, mobilize resources, manage risk, and fa-
cilitate transactions. In practice, however, economists have been unable to accurately
measure these financial services for a broad cross-section of countries. Consequently,
researchers traditionally use measures of the overall size of the banking sector to
proxy for “financial depth.” Financial depth, however, does not measure where the fi-
nancial system allocates capital. To minimize this problem, I use a measure of bank-
ing development, BANK, constructed by Levine and Zervos (1998).

BANK equals the value of loans made by commercial banks and other deposit-
taking banks to the private sector divided by GDP. BANK improves upon traditional
financial depth measures of banking development by isolating credit issued by banks
to the private sector, as opposed to credit issued to governments or public enterprises.
As Table 1 and Table 2 illustrate, there is a wide variation in the value of BANK. The
values presented in Tables 1 and 2 are average values of BANK over the 1976-1993
period. The maximum value is 2.7 (Switzerland), the minimum is 0.1 (Peru, Zimbab-
we), and the standard deviation is 0.5.

C. Evidence on the Legal Determinants of Bank Development

The data suggest a strong, positive relationship between banking development and
both the rights of creditors and the efficiency of contract enforcement. Table 3 pre-
sents the results of regressing BANK on different combinations of the legal indicators.

—
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TABLE3

BANKING DEVEI

OPMENT AND LEGAL SYSTEMS, 1976-1993
— e e

2 3 4 5 6

Constant  —-032  -223 052  —015 093  —145
[0.028] [0.001] [0.248] [0.807] [0.000] [0.014]
INITIAL OUTPUT 0.37 =0.13 0.03 0.26
[0.001] [0.083] [0.766] [0.000]
CREDITOR 0.09 0.17 0.09
[0.020] [0.001] [0.103]
ENFORCE 0.16 0.19 0.16
[0.000] [0.000] [0.000]
German 0.51 0.66
[0.017] [0.001]
English -0.19 0.08
[0.199] [0.639]
French —0.30 —0.06
[0.038] [0.714]
R-square 0.56 0.43 0.51 0.56 0.30 0.50
Notes: INITIAL OUTPUT = Initial logarithm of real per capita GDP. CREDITOR = index of secured creditor r!ghbT\f‘/T('ﬁi index of
law and contract enforcement. German, English, French = Dummy variables for corresponding legal origin.
The null hypothesis that the regressors excplain none of the cross-country variation in banking development is rejected at the 0.001 level in all
of the regressions.
[Heteroskedasticity-consistent P-values in square brackets]

I compute the value of BANK as the average over the 1976-1993 period. Thus, there is
one observation per country. In regression (1), the regressors are CREDITOR and EN-
FORCE. Each legal indicator enters positively and significantly at the S percent level.
Regressions (2), (3), and (4) also include the logarithm of per capita GDP (INITIAL
OUTPUT) to control for the overall level of economic development. When INITIAL
OUTPUT is included along with either CREDITOR [equation (2)] or ENFORCE
[equation (3)], the legal variables enter significantly at the 1 percent level. When INI-
TIAL OUTPUT, CREDITOR, and ENFORCE are simultaneously included [equation
(4)], the P-value on CREDITOR rises to about 0.1 while the results on ENFORCE do
not change.

Moreover, the empirical relationship between the legal system indicators and bank-
ing development are economically meaningful. For example, a one standard deviation
increase in CREDITOR (1.1) would increase BANK by 0.1 (using the smallest value of
the estimated coefficients), which is about 12 percent of the mean value of BANK.
More impressively, a one standard deviation increase in ENFORCE (2.2) would in-
crease BANK by 0.35, which is over 40 percent of the mean value of BANK. Thus, the
legal rights of creditors and the ability to enforce those nights are strongly tied to the
ratio of bank credit to the private sector as a share of GDP. As shown by the regression
RZs, the creditor rights and enforcement indicators account for over half of the cross-
country variation in banking-sector development.
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The data also suggest that legal origin has a profound impact on bank development.
The regressors in regression (5) of Table 3 are dummy variables for German, English,
and French legal origin as defined by LLSV (1998) and shown in Table 2. Regression
(6) also includes INITIAL OUTPUT. The major message that emerges from regres-
sions (5) and (6) is that countries with a German legal origin have better-developed
banks. While countries with a French legal tradition tend to have less well developed
banks than other countries on average [regression (5)], this result does not hold when
controlling for the overall level of economic development [regression {6)]. In con-
trast, the dummy variable for a German legal tradition enters with a positive and sig-
nificant coefficient even after controlling for INITIAL OUTPUT.

In sum, the legal system matters for banking development. Differences in banking
development can be traced back to the legal origin of the country. Even after control-
ling for the level of economic development. countries with a German legal system
tend to have better-developed banks. Moreover, the data identify particular aspects of
the legal system that are important for banking-sector development. Countries where
the legal system gives a high priority to banks getting the full present value of their
loans to firms have better-developed banks. Furthermore, countries where the legal
system effectively enforces contracts tend to have better-developed banks than coun-
tries that less efficiently enforce contracts.

2. BANKS AND GROWTH

This section examines whether the exogenous component of banking develop-
ment—the component associated with national legal characteristics—is related to
rates of per capita GDP growth, capital stock growth, and productivity growth.
Specifically, this section uses the legal determinants of banking development exam-
ined in section 1 as instrumental variables. The data suggest that the component of
banking development defined by the legal environment is positively and robustly as-
sociated with long-run rates of economic development.

A. Methodology

In the tradition of recent cross-country empirical studies of economic growth, this
paper uses data averaged over long periods, such that there is one observation per
country. The basic regression takes the form:

G(i) = a(i) + B(i))BANK + y()X + £(i), (1)

where the dependent variable, G(i), is either real per capita GDP growth. per capita
capital stock growth, or productivity growth (index i distinguishes among these de-
pendent variables), BANK equals credit to the private sector divided by GDP, and X
represents a matrix of conditioning information that controls for other factors associ-
ated with economic growth (for example, income per capita, education, political sta-
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bility, ethnic diversity, civil rights, bureaucratic efficiency, and indicators of trade, fis-
cal, and monetary policy). Given data availability, the data cover the period
1976-1993.

In contrast to traditional cross-country investigations, however, this paper seeks to
examine whether cross-country variations in the exogenous component of banking-
sector development explain cross-country variations in the rate of economic develop-
ment. Thus, I use the legal determinants of banking development as instrumental
variables for BANK. Specifically, I select a vector of instrumental variables Z for the
equations specified by equation (1). Assuming that E[e] = O and that Elee’] = Q,
where Q is unrestricted, implies a set of orthogonality conditions, E[Z’€] = 0. This
produces a nonlinear instrumental variable estimator of the coefficients in equation
(1). After computing these GMM estimates, [ use a standard Lagrange multiplier test
of the overidentifying restrictions to see whether the instrumental variables are asso-
ciated with growth beyond their ability to explain cross-country variation in banking-
sector development.

B. The Growth Indicators

As indicated by equation (1), this paper examines three dependent variables: per
capita GDP growth (OUTPUT GROWTH), per capita capital stock growth (CAPITAL
STOCK GROWTH), and productivity growth (PRODUCTIVITY GROWTH). Specifi-
cally, define PRODUCTIVITY GROWTH as follows:

PRODUCTIVITY GROWTH = OUTPUT GROWTH —
k*(CAPITAL STOCK GROWTH) .

To obtain empirical estimates, I (a) obtain OUTPUT GROWTH from national ac-
counts data, (b) use CAPITAL STOCK GROWTH from King and Levine (1994), (c)
select a standard value for x (x = 0.3), and then compute PRODUCTIVITY
GROWTH.

C. Conditioning Information, X

This paper examines whether the exogenous component of banking development
has a robust, independent relationship with the growth indicators. To enhance confi-
dence in the analysis, it is important to control for ““other factors.” That is, [ want to re-
duce the chances that regression (1) omits an important explanatory variable (Levine
and Renelt 1992). Given that the maximum sample size is only forty-three countries,
there are limits on the number of variables that can be included in X in any one re-
gression. Consequently, the analysis includes three different conditioning informa-
tion sets in all of its analyses.

Conditioning information set 1 included a constant, the logarithm of initial per
capita GDP, and initial secondary school enrollment. The initial income variable is
used to capture the convergence effect highlighted by Barro and Sala-i-Martin (1995).
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As in many cross-country analyses, initial secondary school enrollment is used to con-
trol for investment in human capital accumulation. I sometimes refer to conditioning
information set 1 as the “simple” conditioning information set.

Conditioning information set 2 includes conditioning information set 1 plus the ra-
tio of government consumption to GDP, the inflation rate, and the black market ex-
change rate premium, All of these variables are averaged over the 1976-1993 period.
The black market exchange rate premium is frequently used as an overall index of
trade, exchange rate, and price distortions (Easterly 1994; Levine and Zervos 1998).
The inflation rate and size of the government serve as indicators of macroeconomic
stability (Easterly and Rebelo 1993; Fischer 1993). Thus, conditioning information
set 2 is designed to control for policy distortions in studying the relationship between
banking development and economic development. I sometimes refer to conditioning
information set 2 as the “policy” conditioning information set.

Conditioning information set 3 includes conditioning information set 1 plus the
number of revolutions and coups (Banks 1994), the number of assassinations per
thousand inhabitants (Banks 1994), an index of political rights, an index of civil liber-
ties (Gastil 1990), an index of bureaucratic red tape (Mauro 1995), and the degree of
ethnic diversity (Easterly and Levine 1997). This group of conditioning information is
designed to control for bad policies, bad bureaucracies, bad institutions, and bad poli-
tics, as emphasized by Knack and Keefer (1995). I sometimes refer to conditioning in-
formation set 3 as the “political” conditioning information set.

D. GMM Results with CREDITOR and ENFORCE as Instruments

Table 4 summarizes the instrumental variable results from nine regressions. The
dependent variable is either OUTPUT GROWTH, CAPITAL STOCK GROWTH, or
PRODUCTIVITY GROWTH. For each of these three dependent variables, Table 4
presents the regressions results for the three conditioning information sets, that is, the
simple, policy, and political conditioning information sets. In the Table 4 results, the
instrumental variables are CREDITOR and ENFORCE, which measure the degree to
which legal codes emphasize the rights of creditor and the efficiency of the legal sys-
tem in enforcing laws and contracts respectively. Furthermore, I treat the X matrix as
exogenous because I am focussing on examining whether the exogenous component
of banking development as defined by the legal environment is associated with eco-
nomic development. For conciseness, [ present only the statistics on the BANK coeffi-
cients as well as the tests of the overidentifying restrictions.

The results indicate a very strong connection between the exogenous component of
banking development and the growth indicators. BANK enters all nine of the regres-
sions positively and significantly at the 1 percent level. The component of BANK de-
fined by creditor rights and the efficiency of contract enforcement is closely tied to
long-run rates of per capita GDP growth, capital stock growth, and productivity
growth. Furthermore, the data do not reject the orthogonality conditions at the 10 per-
cent level in any of the nine regressions. Thus, the results are consistent with the state-
ment that the creditor rights indicator and the contract enforcement indicator
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TABLE 4

BANKS, GROWTH, AND

THE SOURCES OF GROWTH

Independen Conditioning "OUTPUT Tl
Variable Information GROWTH GROWTH GROWTH
BANK 1 0.056 R il 0.046
(0.011) (0.012) (0.009)
[0.001] [0.001] [0.001]
{0.01} {0.40) {0.01)
BANK 2 0.056 0.061 0.042
(0.017) (0.018) (0.014)
[0.003] [0.002] [0.004]
{0.21) {0.06) {0.05)
BANK 3 0.043 0.035 0.038
(0.009) (0.010) (0.008)
[0.001] [0.001] [0.001]
{0.38} {2.13} {0.21}
NoTES: (Heteroskedasticity-consistent standard errors in parentheses) Ei i AT i

square brackets)

overidentifying restrictions in braces }

LM-Test (1d.f.): 10% = 2.71: 5% = 3.84

nformation 1: Other regressors include a constant, logarithm of initial per car
s = 40

on 2: Other regressors include conditioning information 1, plus the ratio of government consumption spending to GDP, in
he black market ange rate premium. Observations = 40

3 egressors includ ditioning information 1, plus the number of revolutions
itants, index of politi ghts, index of civil liberties, index of bureaucratic red tape

pita GDP, and initial secondary school enrollment

ate. Observ
Condition inform

wmber of assas
thnic divers

sinations pe

er

legal rights and the effi

influence the growth indicators only through their impact on banking development.
Also, the results are economically meaningful. As noted earlier (Table 3). a one stan-
dard deviation increase in both CREDITOR and ENFORCE would increase BANK by
0.45 (which is about one-half of the mean value of BANK). According to Table 4, a
rise in the exogenous component of BANK by 0.45 would increase the rate of per capi-
ta GDP growth by almost 2 percent per year (0.45%0..043) over the sample period.
(This example uses the political conditioning information set results. which have the
smallest BANK coefficients.) Accumulating over the eighteen years of the sample, the
results suggested that real per capita GDP would have been about 40 percent higher in
1993 given this 0.45 increase in the exogenous component of banking-sector devel-
opment. The estimates imply an economically large relationship between banking-
sector development and economic performance. Legal reforms that enhance creditor
rights and contract enforcement may substantially accelerate long-run rates of per
capita GDP growth, capital accumulation, and productivity growth.

E. GMM Results with Legal Origin Dummies as Instruments

Table 5 presents additional results regarding the relationship between the three
growth indicators and the exogenous component of banking-sector development us-
ing an alternative instrument set. Specifically, the instrumental variables are dummy
variables for legal origin, either English, French, or German. Some view these instru-
ments as better than CREDITOR and ENFORCE because legal origin is less prone to
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TABLE 5

BANKS, GROWTH, AND THE SOURCES OF GROWTH: ALTERNATIVE INSTRUMENTS

i Dependent Variable i

Independent Conditioning OUTPUT ____ CAPITALSTOCK ______ PRODUCTIVITY
Variable Information GROWTH GROWTH GROWTH
BANK 1 0.052 0037  0.046
(0.020) (0.015) (0.017)
[0.013] [0.020] [0.010]
{0.56} {0.37} {2.12}
BANK 2 0.043 0.034 0.017
(0.018) (0.015) (0.012)
[0.019] [0.032] [0.175]
{0.80) {0.19} {5.46}
BANK 3 0.019 0.020 0.016
(0.009) (0.010) (0.007)
[0.033] (0.052] [0.027]

{332} {0.03} {5.57)

NoTtEs: (Heteroskedasticity-consistent standard errors in parentheses
[P-values in square brackets]
{LM-test of overidentifying restrictions in braces }
Critical values for LM-Test (2 d.f.): 10% = 4.61; 5% = 5.99
Conditioning information 1: Other regressors include a constant, logarithm of initial per capita GDP, and initial secondary school enrollment
rate, Observations = 43
Condition information 2: Other regressors include conditioning information 1, plus the ratio of government consumption spending to GDP, in-
flation rate, and the black market exchange rate premium. Observations = 43
Condition information 3: Other regressors include conditioning information 1, plus the number of revolutions and coups, the number of assas-
sinations per thousand inhabitants, index of political rights, index of civil liberties, index of bureaucratic red tape, and degree of ethnic diversi
ty. Observations = 41
Instruments: conditioning information set plus dummy variables for legal origin

endogeneity problems than measures of the legal rights of creditors and the efficiency
of the judicial system. On the negative side, dummy variables for legal origin give less
guidance regarding the particular characteristics of the legal system that are important
for banking-sector development. For this section’s purposes, the relevant point is that
the two sets of instruments give similar results.

Table 5 summarizes the results from nine regressions, where the dependent vari-
able is either OUTPUT GROWTH, CAPITAL STOCK GROWTH,, or PRODUCTIVI-
TY GROWTH. For each of these three dependent variables, Table 5 presents the
regression results for the simple, policy, and political conditioning information sets.
In all of the OUTPUT GROWTH regressions, BANK enters positively and significant-
ly at the 5 percent level. Also, BANK enters positively and significantly in two out of
the three CAPITAL STOCK GROWTH regressions and in two out of the three PRO-
DUCTIVITY GROWTH regressions. With the political conditioning information set,
BANK enters the CAPITAL STOCK GROWTH regression with a P-value of 0.052.
With the policy conditioning information set, BANK enters the PRODUCTIVITY
GROWTH regression with a P-value of 0.18. With these two exceptions noted, the
data indicate a strong, positive relationship between the growth indicators and the ex-
ogenous component of banking development. While the legal origin instruments tend
to produce smaller coefficients than the CREDITOR and ENFORCE instruments, the
coefficients still indicate an economically large relationship between banking sector
development and long-run growth. Using the same example as above, arise in the ex-
ogenous component of BANK by 0.45 would increase the rate of per capita GDP

-

Reproduced with permission of the copyright:owner. Further reproduction prohibited without permissionyypn




610 MONEY,CREDIT, AND BANKING

growth by 0.9 of 1 percent per year (0.45*%0.019) over the sample period. Accumulat-
ing over the eighteen years of the sample, the results suggest that real per capita would
have been about 18 percent higher in 1993 with a 0.45 increase in the exogenous com-
ponent of banking-sector development.

The hardy links between banking development and long-run rates of per capita
GDP growth, capital stock growth, and productivity growth pass some additional di-
agnostic tests. The data do not reject the orthogonality conditions at the 5 percent lev-
el in the nine regressions. At the 10 percent level, the PRODUCTIVITY GROWTH
regressions with the policy and political conditioning information sets reject the null
hypothesis that the instrumental variables are uncorrelated with the error term. In
these regressions and at this higher P-value, the data suggest that legal origin may not
be specific enough; that is, legal origin may be associated with growth beyond its link
to banking-sector development. In general, however, the results are consistent with
the statement that the legal environment affects the rate of economic development by
influencing banking-sector development.

F. Cautionary Note

It is important to be clear about what these results do not show. The paper does not
show that economic growth does not influence the banking system. The results do not
contradict theories by Patrick (1966), Greenwood and Jovanovic (1990). and Green-
wood and Smith (1997), which suggest that causality runs in both directions: banking
development influences economic growth, and economic growth influences banking-
sector development. This paper provides evidence for the hypothesis that the exoge-
nous component of banking development promotes economic growth. Furthermore,
this paper examines neither the determinants nor the effects of various financial regu-
lations. Thus, T do not consider the determinants or effects of deposit insurance
(Calomiris 1989; Demirguc-Kunt and Detragiache 1997; Kane 1985,1989), restric-
tions on banking activities (Kroszner and Rajan 1994; Calomiris 1995), or a wide array
of supervisory and regulatory issues that may affect bank stability and performance
(Barth, Nolle, and Rice 1996; BIS 1997; Calomiris and Gorton 1991; Kroszner and
Strahan 1996). Rather, this paper makes a more limited point: the legal environment
influences the banking sector and this component of banking-sector development is
strongly linked with long-run rates of economic growth.

3. SUMMARY AND CONCLUSIONS

This paper first examined the connection between the legal environment and bank-
ing development and then studied the link between that part of banking-sector devel-
opment associated with the legal environment and rates of economic growth, capital
accumulation, and productivity improvements. The data indicate a close relationship
between the legal system and banking development. Countries where legal codes em-
phasize the rights of creditors have better-developed banks, as measured by bank
credit to the private sector divided by GDP, than countries where laws do not give a
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high priority to creditors in the case of corporate bankruptcy or reorganization. Fur-
thermore, enforcement matters. Countries with legal systems that rigorously enforce
laws and contracts have better-developed banks than countries where enforcement is
more lax. Moreover, these differences can be traced back to the legal origin of the
country. As noted by LLSV (1998), English common law countries have laws that
emphasize the rights of creditors to a greater degree than the French, German, and
Scandinavian countries. On average, French civil law countries protect creditors the
least. In terms of law enforcement, countries with a French legal heritage have, on av-
erage. the lowest quality of law enforcement, while countries with German and Scan-
dinavian legal traditions tend to be the best at enforcing laws and contracts.

The paper also finds that the exogenous component of banking development—the
component defined by the legal environment—is positively associated with econom-
ic growth. This finding was robust to changes in the conditioning information set and
to alterations in the instrumental variables. The policy implications are clear. Al-
though changing legal codes and improving the efficiency with which legal systems
enforce laws and contracts is difficult, the economic returns to improving the legal en-
vironment appear very large. For many countries, these reforms could begin at the
level of regulation and implementation. For example, it may be prohibitively diffi-
cult—or undesirable—to change a country’s law that imposes an automatic stay on
the assets of a firm upon filing a reorganization petition. Nevertheless, corporate reor-
ganization procedures could be improved to reduce delays and uncertainty, so that
bankers feel greater confidence about receiving the full present value of their loans.
Thus, this paper’s results emphasize the prominent role that legal reforms—defined
broadly—can have in stimulating economic development by improving the function-
ing of the banking system.
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Comment on THE LEGAL ENVIRONMENT, BANKS,
AND LONG-RuUN EcoNoMic GROWTH, by Shaghil Ahmed

The purpose of this paper by Ross Levine is to examine empirically the impact of
bank development on economic growth. The paper does so by isolating the legal de-
terminants of bank development and examining the relationship between these deter-
minants and economic growth in a cross-country setting.

The study differs from the previous literature in this area—which includes many of
Levine’s own papers—in two important respects. First, it focuses on banks directly,
rather than financial development in general. Second, it attempts to overcome the “re-
verse-causation” critique of this literature by isolating the component of banking de-
velopment that is exogenous to growth.

The empirical results are obtained in two stages. In the first stage, the author
demonstrates that variables capturing the legal environment clearly matter for the de-
gree of banking development. Two alternative sets of legal environment variables are
used: one set captures creditors’ rights and degree of enforcement of contracts, while
the other set contains dummy variables reflecting what type of legal system a country
has (English, French, German, or Scandinavian). In the second stage, the effects of
banking development on economic growth are estimated using the above legal envi-
ronment variables as instruments to address the simultaneity bias problem.

The paper has three main results: (1) the rights given to creditors under the legal
system and the degree to which these rights are enforced are crucial determinants of
banking development and there is also some evidence that the German legal system
promotes bank development; (2) the component of bank development that is ex-
plained by the legal environment (the “exogenous component™) strongly affects
steady-state economic growth, capital accumulation, and productivity growth; and (3)
robustness checks, in terms of using a whole bunch of different conditioning variables
and specification tests of the validity of the instruments used, indicate that the causal
influence of banks on growth has indeed been isolated. As is stressed in the paper, this
does not, of course, mean that causality does not also run in the other direction.

The author is greatly indebted to Neil Ericsson for discussions and suggestions related to his economet-

ric comments. The views expressed here are those of the author and do not necessarily reflect the views of
the Board of Governors of the Federal Reserve System or any other member of its staff.

SHAGHIL AHMED is a staff economist in the International Finance Division of the Board of
Governors of the Federal Reserve System.
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Rather, it means that the magnitude of it in one direction at least, namely, from bank-
ing development to growth, has been isolated.

GENERAL REMARKS

The paper addresses a question that is clearly important, and one that has proved
controversial and difficult to answer, mainly because of the reverse-causation prob-
lem. Ross Levine tackles this problem head on and comes up with a clear-cut answer,
using rigorous empirical analysis. The paper is very clear and forms a significant con-
tribution to this literature.

The paper is primarily empirical, although clearly motivated by the theoretical lit-
erature on the role that banks play in an economy. As such, my comments will mainly
delve into empirical issues. While these comments show several concemns, it should
be possible to address most of these in a fairly straightforward manner. But in the end,
one substantive reservation will remain; this has to do with some inherent limitations
of a pure cross-section study of this type to be able to isolate the causal influence of
bank development on growth.

SPECIFIC COMMENTS

Could Bank Development Be Proxying for Something Else?

Levine and Renelt (1992) have argued for the importance of examining robustness
in cross-country growth regressions to account for the possibility of omitted variable
bias. In the present context, this would mean that a missing third variable could be in-
fluencing both bank development and economic growth. The paper goes to great
lengths to control for this by using three alternative sets of conditioning variables
when examining the effect of the bank development variable. These are the “simple”
conditioning set (which includes the variables initial per capita GDP and initial school
enrollment), the “policy” conditioning set (which adds government size, inflation, and
the black market exchange rate variables to the simple set to control for government
policy effects), and the “political” conditioning set (which adds a number of political
variables to the simple set).

However, two potential candidates for variables that might create omitted variable
bias are still missing. These are the government budget deficit as a fraction of GDP
and a variable measuring the general degree of capital market development.

First, let’s consider why it could be important to control for the government budget
deficit. Banking development is defined in the paper as credit allocated by commercial
banks and other deposit-taking banks to the private sector divided by GDP. Presum-
ably the banks considered include public as well as private banks. In many developing
countries, we know that governments often rely on public banks to a large extent for
their borrowing requirements. Other things equal, a rise in lending to the public sector
crowds out lending to the private sector. Thus, the bank development variable might

’
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be proxying for the government budget deficit. If bigger government deficits hurt
growth, this would tend to create a spurious positive relationship between bank devel-
opment and growth, in a regression which omitted the government deficit variable.
While the paper does control for government size, the government budget deficit
would likely be a more appropriate conditioning variable in the present context.

It is also important to condition on the general degree of capital market develop-
ment. Elsewhere, Levine and Zervos (1998) have argued that it is not a question of
whether it is banks or stock markets that matter for growth, but that banks and stock
markets both matter. However, in the present paper, we do not see a simple regression
that contains both proxies for stock market development and bank development si-
multaneously to convince us of this. As the results stand, it could be that banks are not
really special in that they do not play a major role in promoting growth in countries
where capital markets are well developed already, but only matter when capital mar-
kets are underdeveloped or restricted. The role of banks apart from that of capital mar-
kets in general needs to be isolated.

Do We Get Effects of Banking Development on Economic Growth
That Are Plausible in Size?

A one standard deviation increase in the variables CREDIT and ENFORCE (which
measure creditors’ rights and the degree of enforcement of these rights, respectively)
increases the mean value of BANK (the ratio of bank credit to the private sector to
GDP) by 0.43 (about half its mean), which in turn adds about two percentage points to
per capita growth per year.

These effects seem to be quite large and may partly be a result of the functional
form chosen for the auxiliary regression of BANK on CREDITOR and ENFORCE re-
ported in Table 3 of the paper. Since the variables CREDITOR and ENFORCE are en-
tered linearly in the regressions in Table 3, the effect of creditors’ rights on bank
development is independent of the degree to which these rights are enforced. For ex-
ample, according to the results in Table 3, whether ENFORCE is at its lowest level of
2 orits highest level of 20, a one unit increase in CREDITOR would increase BANK by
0.09 units in either case. This is quite implausible and argues against using the linear
functional form in the Table 3 regressions. The variables CREDITOR and ENFORCE
should be allowed to interact with each other in some way to come up with something
like “the expected value of creditor rights, taking into account the probability of en-
forcement.”

Is the Consolidation of the Legal Variables into Two Summary Measures Valid?

The dummy variables AUTOSAY (measuring whether a country’s law imposes an
automatic stay on the assets of the firm upon the filing of a reorganization petition),
MANAGES (measuring whether a firm continues to manage its property pending the
resolution of the reorganization process), and SECURED1 (measuring whether se-
cured creditors are ranked first in the distribution of the proceeds from a bankrupt
firm) are combined into one measure of creditors’ rights in the variable CREDITOR =
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SECUREDI-AUTOSTAY-MANAGES. Similarly the degree to which the rule of law is
strictly enforced takes the variables RULELAW (an index of the general law-and-
order situation) and CONRISK (representing the ability of government to modify con-
tracts) and combines them into one measure, ENFORCE = 1/2 [RULELAW +
CONRISK].

There is no reason why the individual variables should be aggregated in this way
with equal weights. Since the variables are available individually, the restrictions im-
plied in the above consolidations are testable and should be tested and imposed only if
found to be valid.

Are There Important Differences across Countries?

By its very nature, a pure cross-section study like this imposes the effects to be the
same across countries. But there are reasons to expect that, in particular, the effects of
bank development on growth may not be the same in magnitude in developing coun-
tries and industrial economies (and may well change over time within countries, too).
Thus, due to country aggregation we cannot answer interesting questions such as: how
do the effects of banking development in a country such as the United States differ
from those in Zimbabwe, say? If one were pursuing the strategy of estimating a dy-
namic panel, obtaining answers to such questions would be more feasible, in principle
at least. It would also be useful to report some sensitivity analysis results that would
demonstrate that the results are not being driven by the presence of a few “outlier”
countries.

When differences across countries such as the ones mentioned above exist, aggre-
gation over countries can create well-known problems that are discussed in Ericsson,
Irons, and Tryon (1993), among the other problems that they also discuss.

Has the Reverse-Causation Critique Been Overcome?

The reverse-causation problem refers to the inability of a regression of growth on
banking development to distinguish whether higher growth implies increased demand
for bank loans and the financial system responds by supplying these loans, or whether
exogenous increases in the supply of loans imply higher growth. This is a difficult
problem to address and Granger-causality tests do not necessarily solve it. For exam-
ple, in models where expectations of future variables affect current decisions, it may
well be that financial development may simply be a leading indicator, rather than a
causal factor, as is clearly acknowledged in the paper.

Since the reverse-causation problem is essentially a simultaneity problem, Levine
solves it in this paper by the use of instrumental variables. Normally if the instruments
are valid, this takes care of the simultaneity problem. But, drawing on the paper by
Ericsson, Irons, and Tryon (1993) and extending some of their results on the time-
aggregation problem, I would like to argue that, when the simultaneity problem arises
purely due to time-aggregation, instrumental variables need not take care of it. To
demonstrate this, consider the following two examples:

ExaMPLE 1. The purpose of this simple example, reproduced from Ericsson, Irons,
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and Tryon (1993}, is to show how a simultaneity problem can arise from time-aggre-
gation even when there is none to begin with. Putting their example in the context of
the present paper, suppose y represents the growth rate of real GDP and x represents
the degree of bank development. Further, suppose the dynamic behavior of these two
variables is determined by the following model:

yr=a‘xt—l+et (1)
x,=by,_, +u 2

where e and u are zero-mean, i.i.d. error processes. Note that there is no simultaneity
problem and, if time series on x and y are available, (1) and (2) can easily be estimated
by OLS to give consistent estimates of a and b.

Suppose, however, that we time-average x and y and then regress y on x. For sim-
plicity, just consider two-period averaging to illustrate the point. Let

s _Yet Ve, = Xt X 3)
t ’ 1 =
2 2
If we now regress the time-averaged y on.the time-averaged x, the probability limit of
the OLS estimator, B, ., can be shown to be

2.2 2
a+b0'_ G=a0u+oe 4)
2 o2 +b%c?

plimBos =

where o2 and o2 represent the variances of u and e, respectively. Clearly, unless b =
0, the regression of y on x with time-averaged data is giving us a mixture of @ and b,
rather than just a, which, representing the effect of banks on growth, is the parameter
we are interested in. The simple intuition for this result is that with a lag, causality
does run in both directions in the true model.

ExaMPLE 2. To examine whether the use of instrumental variables will take care of
this problem, I extend the above example from Ericsson, Irons, and Tryon to the case
of three variables. So, now add a variable z, which can be the legal environment vari-
able in the context of this paper, and suppose the dynamic model is given by

Y =ax | ke (5)
x(=by R e (6)
Zr =fzt—l * gxrhl + vl (7)

where e, u, v are zero-mean, i.i.d. error processes. Again, there is no simultaneity
problem without time-averaging and all the parameters can be consistently estimated
using OLS with time series data. Furthermore, z,_, has the characteristics of a valid
instrument for equation (5) in that it is correlated with x but uncorrelated with the er-
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ror term e. Now suppose we time-average the data using two-period averages, as be-
fore. Then, we regress the time-averaged y on the time-averaged x, using the time-av-
eraged z as an instrument to get the instrumental variable estimate (IVE) labeled B,,.
Two cases need to be distinguished: Case I, in which g = 0, but f # 0, so that there
is no feedback from bank development to things like creditors’ rights; and Case II, in
which f = 0, but g # 0, so that there is feedback from x to z.
In Case I, the probability limit of the IVE is given by

plimB,, = fa. (8)

Thus, when there is no feedback from x to z, we are still not getting a, but at least the
estimated effect is not being contaminated with the reverse effect of growth on bank-
ing development, as was the case with the OLS estimate.

However, in Case II, the probability limit of the IVE is given by

o g*b*c? +(1-a*b*)c?
b*cl +d*c]

2ag A
(1+ab)g+do*’

*

plimB, = 9)

where o2, o2, o2 represent the variances of e, u, v, respectively. In this case, time-
averaging again leads to a mixing together of a—the effect of bank development on
growth (which is the parameter of interest)—and b (the effect of growth on bank de-
velopment), along with other parameters of the dynamic model, even when the legal
variables are used as instruments. Thus, the time-averaged z is not a valid instrument.
The basic problem is that, in the dynamic model, not only does causality run in both
directions between x and y, it also runs in both directions between x and z, so that us-
ing the time-averaged z as an instrument does not help.

One could note that the above problem would only potentially arise when CREDI-
TOR and ENFORCE are used as instruments. It would not arise when the dummy vari-
ables representing the legal system (English, French, German, or Scandinavian) are
used as instruments, since these variables are not time varying. However, it should
also be noted that the effect of these variables on the bank development variable was
not very strong in the first place, once the initial level of economic development was
controlled for. Thus, these legal system variables were not very powerful instruments
to begin with.

CONCLUDING REMARKS

In sum, this paper clearly shows that the degree of bank development and econom-
ic growth are positively related after conditioning on a host of other influences on
growth. However, as I have argued, the conditioning variables should also include a
proxy for the degree of general capital market development and the government bud-
get deficit to further delineate the role of banks per se. The paper also provides per-
suasive evidence that the interaction between banking development and the legal
environment is strong.

-
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Both these results are interesting and the paper makes a nice contribution in demon-
strating them. However, for reasons discussed above, reservations remain about the
ability of a purely cross-sectional study such as this to isolate the magnitude of the
causal effect of bank development on economic growth.

The idea of using the exogeneity of the legal determinants of bank development to
get at the issue of causality is a fine one. However, a dynamic panel setting is more ap-
propriate and would overcome the time-aggregation issues inherent in a purely cross-
sectional study. A quick reading of Laporta, Lopez-de-Silanes, Shleifer, and Vishny
(1997 )—the author’s source for data on the legal variables—indicates that some time
series data on the legal environment variables are available. Thus, it would seem that
the estimation of a dynamic panel, which would better get at the causality issue, is fea-
sible.

LITERATURE CITED

Ericsson, Neil R., John S. Irons. and Ralph W. Tryon. *Output and Inflation in the Long Run.”
Working paper. Federal Reserve Board, September 1993.

Laporta, Rafael, Florencio Lopez-de-Silanes, Andrei Shleifer, and Robert W. Vishny. “Legal
Determinants of External Finance.” Journal of Finance 52 (July 1997). 1131-50.

Levine. Ross, and David Renelt. “A Sensitivity Analysis of Cross-Country Growth Regres-
sions.” American Economic Review 82 (September 1992), 942-63.

Levine, Ross, and Sara Zervos. “Stock Markets, Banks, and Economic Growth.” American
Economic Review (June 1998).

Reproduced with permission of the copyright:owner. Further reproduction prohibited without permissionyypn



