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1 Introduction

The aim of our research is to investigate the impact of bank liquidity creation on
economic growth by examining this question in one large emerging country, Russia.
Our study builds on the finance-growth literature and our goal is to investigate a critical
channel through which finance might contribute to economic growth.

Following the seminal paper by King and Levine (1993), the question of how
financial development affects growth has received great attention among researchers.
Levine and Zervos (1998) document that stock market liquidity and banking
development are both positively and robustly correlated with future economic
growth, capital accumulation and productivity growth. Rajan and Zingales (1995,
1998) find that in countries with more developed financial markets the provision of
external finance to industrial sectors allows them to develop disproportionately faster.
Beck et al. (2000) find that financial development boosts economic growth primarily by
improving resource allocation and accelerating total factor productivity growth, and
that banks promote economic growth by reducing the cost of external finance of firms.

Overall, the papers in the finance-growth nexus literature confirm that financial
sector development positively associates with economic growth. Further, several chan-
nels explain why some countries have well-developed growth-enhancing financial
systems, including stock market liquidity, financial sector and bank development, as
well as bank lending and credit extension.

However, the impact of bank liquidity creation that represents a comprehensive
measure of bank output on economic growth has not been assessed. As explained by
Berger and Bouwman (2009), banks create liquidity by financing relatively illiquid
assets with relatively liquid liabilities. The liquidity-creating role of banks is funda-
mental in the economy.

We propose to investigate whether bank liquidity creation is growth-enhancing. In
his survey of this literature, Levine (2005) observes that the channels through which
financial development positively impacts growth all rest on the fact that the financial
system emerges to ease information, enforcement, and transactions costs in financing
decisions and transactions. More importantly, financial systems reduce costs to ease the
exchange of goods and services. Indeed, financial development contributes to develop
media of exchange that consequently facilitate the exchange of goods and services.
This function of the financial system is directly related to the liquidity creation role of
banks in the economy. Therefore, by examining the role of liquidity creation on
enhancing growth, we provide new evidence concerning one specific aspect of finan-
cial development.

Our research contributes to the recent literature on bank liquidity creation, while
placing it in a broader macroeconomic context. The recent financial crisis has con-
firmed that the liquidity creation function of banks is critical for the economy. A few
recent studies provide evidence on the volume of bank liquidity creation in some
countries as well as the determinants of liquidity creation (Berger et al. 2010;
Fungáčová and Weill 2012; Horvath et al. 2014). However, whereas there is commonly
accepted view that bank liquidity creation contributes to improvement in the financing
conditions in the economy and facilitates transactions between economic agents,
empirical evidence confirming its macroeconomic impact is still missing. Our study
thus contributes to filling this gap in the literature.
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We aim to provide new evidence on the liquidity creation channel which we
expect will lead to an increase in the volume of credit, better financial sector
development, and, consequently, higher levels of economic growth. Our field-
work is Russia, which is a large bank-based emerging economy. The ratio of
banking credit to GDP is below 50 % which resembles many other emerging
markets. State-controlled banks and large banks create the core of the banking
sector1 and these banks are the ones which also contribute the most to the bank
liquidity creation. Russia provides a good opportunity to investigate whether
bank liquidity creation is growth enhancing for three reasons. First, the
Bfinance-growth nexus^ issues are of particular interest in the context of
emerging countries, and especially given that the recent financial crisis has
shown that such countries have a great role to play in restoring global financial
output. Second, the measurement of bank liquidity creation requires very
detailed data at the bank level, which is available for Russia on a quarterly
basis from the Central Bank of Russia. This rich panel dataset on all banks in
Russia allows us to measure liquidity creation following the methodology of
Berger and Bouwman (2009), which requires the classification of all bank
assets and liabilities as either liquid, semi-liquid, or illiquid. Third, all estima-
tions will be performed at the regional level. The availability of information on
the number of branches by bank and by region enables us to proxy liquidity
creation for each bank in each region, thus obtaining regional measures of bank
liquidity creation that we link to data on economic growth for these regions.
We employ both fixed effects panel estimations as well as the generalized
method of moments methodology for dynamic panel data estimations
(Arellano and Bond 1991; Arellano and Bover 1995; Blundell and Bond
1998) to control for potential endogeneity in our key variables.

The results of our analysis represent significant contribution to the literature on the
Bfinance-growth nexus^ and bank liquidity creation as they help better understand the
mechanisms through which financial development influences economic growth.
Moreover, they also contribute to a better understanding of the relation between
financial development and economic growth in Russia, as a limited number of papers
have examined this issue. Eller et al. (2013) show that financial variables do not
determine the output volatility in Russia. Berkowitz and DeJong (2010) provide an
analysis of the determinants of growth in Russia during the transition in which they
show that the emergence of bank-issued credit has contributed to favor growth since
2000. Berkowitz et al. (2014) use the natural experiment of the creation of specialized
banks in the last years of the Soviet Union to investigate whether banking development
contributes to growth. They find that while privatized banking increased lending
significantly, it did not increase economic growth except when bank retained fewer
political connections and when regional property rights were better protected.

These mixed results can be related to the findings that the effect of financial
development is dependent of the level of economic development (Rioja and Valev
2004; Arcand et al. 2012). The relation between financial development and growth

1 For more details concerning the development and stability of the Russian banking system see e.g. Fungáčová
and Jakubik (2013).
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would be the strongest for middle-income countries and could even turn negative for
high-income countries.

The rest of the article is structured as follows. Section 2 discusses the data. Section 3
presents the methodology used to measure liquidity creation and to perform estima-
tions. Section 4 displays the findings, and section 5 concludes.

2 Data

We employ several sources of data to construct a unique dataset for our estimations.
Macroeconomic data concerning Russian regions come from the Russian Federation
Federal State Statistics Service, Rosstat. Out of 83 Russian regions we exclude some
because they are significant outliers, war regions or autonomous regions2 below oblast
level. The aggregate data on bank loans at regional level come from the Central Bank of
the Russia (CBR). In some cases we use the data that are collected from these original
sources and stored in the CEIC Russia Premium Database.

Our annual panel data set covers the period from 2004 to 2012. This time
period is based on the availability of data for economic growth at the regional
level as well as the data for the measures of bank liquidity creation. We
calculate these measures by employing the bank-level financial statement data
for Russian banks from Interfax, a financial information agency that collects
and organizes data from the CBR.3 This dataset contains data on all banks in
Russia and has the detailed financial information necessary for the calculation
of liquidity creation measures. The breakdown of loan portfolios enables us
distinguish between corporate, household, and government loans; deposits are
classified by type; securities portfolios are reported by asset classes; and there
is detailed information on the maturity of all liabilities. The data is cleaned so
that we drop the observations for which the ratio of total loans to total assets is
lower than 5 % and the observations for which the sum of all deposits equals
to 0 as these institutions are clearly not involved in standard banking activities.
To calculate liquidity creation measures we thus benefit from over 27,000 bank-
quarter observations for more than 1100 Russian banks. We also hand-collect
data on the location of the banks and their branches from the CBR website. We
use this information to allocate the liquidity created calculated for individual
banks to regions.

Taking all the restrictions set by different data sources into account we end up with
the dataset that contains over 576 observations for 64 regions available for the
estimations. The descriptive statistics of the main variables as well as their correlations
are displayed in Tables 1 and 2.

2 We neither include autonomous regions nor several Caucasus regions that are affected by military conflicts
(Chechnya, Ingushetia, Ossetia, and Dagestan). We also exclude Kalmykia, Chukotka and Vologda because
these regions are either characterized by insufficient data quality or are outliers.
3 For a more detailed description of the dataset, see Karas and Schoors (2005).
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3 Methodology

3.1 Liquidity Creation Measures

The liquidity creation measures are calculated using the approach developed by Berger
and Bouwman (2009). In the three-step procedure they suggest to start by classifying
the bank balance sheet items as liquid, semi-liquid or illiquid. This classification is
based on the ease, cost, and time necessary for banks (customers) to turn their
obligations into liquid funds (withdraw funds). We also take Russian-specific factors,
e.g. active trading in certain securities, into account.

In the second step the weights are assigned to all the items. In line with financial
intermediation theory that banks create liquidity by transforming illiquid assets to liquid
liabilities, positive weights are assigned to these two balance sheet categories. We apply
negative weights to liquid assets, illiquid liabilities, and capital, since bank liquidity
creation is destroyed if illiquid liabilities are used to finance liquid assets.

Table 1 Descriptive statistics of the main variables

Definition Obs Mean Std. Dev.

GRP growth rate Annual growth rate of the gross regional product in % 576 8.221 9.580

Education Share of employment with higher education in % 576 24.741 5.166

Government size Government expenditures; proportion of GRP 576 20.485 7.210

Inflation Inflation rate (producer prices) in % 576 12.357 13.467

Openness to trade Proportion of exports and imports in GRP in % 576 32.230 27.690

Liquidity creation
(maturity version)

Maturity measure of bank liquidity creation
as share of GRP in %

576 0.060 0.104

Liquidity creation
(category version)

Category measure of bank liquidity creation
as share of GRP in %

576 0.729 0.334

All the variables are calculated at the regional level

Table 2 Correlation matrix for the main variables

Growth rate Educ. Gov.size Inflation Openness Liquidity creation
(maturity)

Education −0.126
Government size 0.017 0.276

Inflation −0.011 −0.188 −0.191
Openness 0.141 0.176 0.331 −0.002
Liquidity creation (maturity) −0.180 0.153 0.203 0.072 0.070

Liquidity creation (category) −0.294 0.009 −0.127 −0.024 −0.203 0.468
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Equation (1) defines liquidity creation calculated in the third step,

Liquidity Creation ¼
�

1=2 � Illiquid Assetsþ 0 � Semi−Liquid Assets– 1=2 � Liquid Assets
�

þ 1=2 � Liquid Liabilitiesþ 0 � Semi−Liquid Liabilities– 1=2 � Illiquid Liabilities
� �

– 1=2 � Capital ð1Þ
ð1Þ

We consider two measures of bank liquidity creation. They differ in the definitions
of the right-hand side terms of Eq. (1). The first liquidity creation measure is based on a
category classification of balance sheet items. The second measure is a liquidity
creation measure that relies on a maturity classification of bank balance sheet items.
Table 3 provides a detailed description of balance sheet items used to calculate both
liquidity creation measures, their classification according to categories and maturities,
and the weights assigned to each grouping.

The liquid assets category for the category definition consists of cash holdings, corre-
spondent accounts with other banks (i.e. central bank, commercial resident and nonresident
banks), investments in promissory notes, investments in debt securities (firms, governments
and banks), and investments in stocks. When classifying loans we follow the literature in
that corporate loans are considered illiquid assets since banks generally lack the option of

Table 3 Liquidity creation measures

Illiquid liabilities and equity (−1/2) Semiliquid liabilities (0) Liquid liabilities (1/2)

(Category) (Maturity) (Category) (Maturity) (Category) (Maturity)

Equity (statutory and surplus
capital, retained earnings)

Securities issued - CDs
and CSs

Accounts of other entities

Other liabilities Term and other deposits Term deposits
(<1 year)

Securities issued - bonds

Term (>1 year) and
other deposits

Securities issued -
promisory notes

Demand deposits

Illiquid assets (1/2) Semiliquid assets (0) Liquid assets (−1/2)
(Category) (Maturity) (Category) (Maturity) (Category) (Maturity)

Loans to firms Loans (>1Y) Loans to households Loans (<1Y) Cash

Other loans and lease
financing receivables

Interbank loans
(incl. CBR loans)

Accounts with banks

Loans in precious metals Loans to government Investments in
promissory notes

Intangible assets Loans to foreign
government

Investments in debt
securities

Fixed assets Investments in stocks

Other assets

This table classifies all balance sheet items in terms of their liquidity. The weight of each category is given in
parentheses and it is used to calculate two liquidity creation measures following Eq. (1). LC1 denotes the
category-based liquidity creation measure, where bank activities are classified based on different categories.
LC2 is the maturity-based liquidity creation measure, and it rests on a category as well as maturity
classification for loans and deposits
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selling them to meet liquidity needs. All the other types of loans, including loans to
households, loans to government including foreign government and interbank loans, are
classified as semi-liquid assets. As mortgage lending is relatively recent phenomenon in
Russia, themajority of loans to households are still short-term loans to buy consumer goods.
We view loans to households as semi-liquid following the idea that items with shorter
maturity tend to be more liquid than longer-term items, notwithstanding rare loan securiti-
zation in Russia. Other loans together with intangible assets, fixed assets and other assets are
included in the category of illiquid items.

Turning to the liability side, we first define liquid liabilities. Settlement accounts of
banks, firms, households and government are considered liquid because customers can
easily withdraw these funds without penalty. Also, securities issued by banks (bonds
and promissory notes) for which liquid market exits in Russia are classified as liquid.
Unlike these, deposit and savings certificates have only emerged in recent years and
they are included in the semi-liquid category. This category also contains term and
other deposits because it may be costly to withdraw them immediately. Other liabilities
are included in the illiquid category. The same holds true for the equity.

The second liquidity creation measure is based on the maturity classification of
balance sheet items. Indeed, maturity-based information provides us with important
additional information to define liquidity creation in a more precise and objective
manner. On the asset side the most important item are the loans. Our dataset contains
the detailed information concerning the maturity of all the loans. We use this data to
classify the loans with maturity less than 1 year as semi-liquid and the loans with longer
maturities as liquid. All the other categories correspond to the classification used for the
first liquidity creation measure.

Following similar logic as adopted on the asset side, deposits stand out as the most
significant item at the liability side. Our data enables us to distinguish term deposits
with the maturity lower than 1 year which we classify as semi-liquid and term deposits
with longer maturity considered as illiquid. Since the maturity classification of the other
liability items can be well proxied by the nature of these items, we classify them in the
same way as with the first liquidity creation measure.

The above described calculation provides us with liquidity creation measures for
individual banks at different points in time. In order to be able to merge this data with
the dataset of regional variables we need to calculate liquidity creation in each of the
regions. We use the distribution of bank branches as a proxy for banking output in a
given region. Following this logic we use the number of bank branches as weights to
allocate the corresponding part of liquidity created by a bank to a given region. We then
sum the liquidity creation by regions and by time. This way we get a proxy for liquidity
created by banks in a given region. This procedure is applied to both liquidity creation
category measure and liquidity creation maturity measure.

3.2 Methodology

Given a relatively low number of regions with complete data, we cannot estimate cross-
section models even if they are often used to document the preliminary stylized facts in
the literature. We should also keep in mind that Russian data are more volatile than the
growth data for OECD countries or selected emerging economies analyzed in the
previous research.
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Therefore, we rely on the estimation of a fixed effects model between 2004 and 2012
as the starting point of the empirical analysis. Our benchmark regression equation is
specified as

ẏit ¼ αi þ βlcit þ
X K

k¼1
γkX kit þ εit ð2Þ

where the subscript i stands for region index and t is a time index; yit is annual growth
rate of gross regional product (GRP) in percent, lcit is one of the two measures of
liquidity creation by the banks described in the previous subsection, and Xit is a matrix
of additional control variables. Variable lcit is the ratio of bank liquidity creation to GRP
which we use to measure the level of financial intermediation. We use two alternative
measures one based on the category and the other on the maturity classification of
balance sheet items.

The set of control variables employed in our estimations includes the variables
traditionally used in the finance-growth literature. We control for human capital by
employing the variable education which is the proportion of employees with higher
education. The degree of openness of a region (openness) is defined as the proportion
of exports and imports in GRP. We also consider government size proxied by govern-
ment expenditure as a proportion of GRP and inflation in the estimations. Time effects
are included as well.

However, fixed effects estimations do not take into account the dynamic properties
of the analyzed time series. Moreover, we need to consider possible reverse causality
and endogeneity problems. Liquidity creation may be endogenous in our estimations,
e.g. due to reverse causality, as the bank can extend financial means especially in the
growing regions. In similar empirical settings, several authors accounted for the
potential endogeneity problems by applying instrumental variable estimation tech-
niques. Yet another important concern is that economic shocks are often highly
persistent and affect economic developments for several years. Therefore, we control
for dynamic properties of our data by estimating a dynamic panel model:

ẏit ¼ αi þ
X P

p¼1
ρpẏit−p þ βlcit þ

X K

k¼1
γkX kit þ εit ð3Þ

where ρ are autoregressive parameters for P lags of output growth and all other
variables are defined as above.

The OLS estimate may be significantly biased when number of time periods is small
(Baltagi 2008) because the lagged values of the dependent variable, yit-p, are correlated
with the fixed effects, αi. Therefore, Arellano and Bond (1991) propose a GMM
estimator which removes fixed effects by difference transformation (difference
GMM). However, the difference transformation leads to the so called weak instrument
problem when the dynamic terms are close to unity. Arellano and Bover (1995) and
Blundell and Bond (1998) builds a system of two equations (system GMM) in levels
and in first differences.

In the estimation of (3) we compare the one-step difference and system GMM
estimators, which enables us also to tackle the problem of endogeneity. We use two lags
of the dependent variable (annual growth rate of GRP). As far as we have longer time
series for regional output growth, the inclusion of its lagged values does not result in
any loss of observations. We instrument all control variables because they can be
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endogenous. As this approach results in a high number of internal instruments, we use
collapse option as proposed by Roodman (2009) for the difference GMM specifica-
tions. Similarly, we use only one lag of each of the endogenous variables for the system
GMM estimations. Time effects are included as exogenous instruments.

4 Results

This section presents our results for the impact of liquidity creation on economic
growth.

4.1 Main Estimations

Table 4 sets out the main results. We present the results obtained with fixed effects and
with GMM by considering alternatively liquidity creation based on maturity and on
category.

We obtain overall the same results with fixed effects and with difference or system
GMM. This reflects that the autoregressive coefficients are relatively small but signif-
icant. Given this property, difference GMM can be taken as our preferred method of
estimation.

We can see somewhat mixed results concerning bank liquidity creation. On the one
hand, we observe a positive and significant coefficient for the maturity version of
liquidity creation measure in all specifications. On the other hand, in case of the
liquidity creation measure based on the category classification, the coefficient is
positive but not always significant. The maturity-based liquidity creation measure is
however our preferred measure of bank liquidity creation. It is based on the maturity of
different balance sheet items that is provided in our data and thus can be considered a
more objective than the category based measure. Taking into account this fact we
interpret our results as providing a sound support for the positive relation between bank
liquidity creation and economic growth.

Our results tend to confirm that the liquidity creation role of banks is positive for the
economy. From a broad perspective, they contribute to the literature on the finance-
growth nexus by providing evidence on the impact of a broad measure of bank output,
liquidity creation. From a Russian perspective, they provide some support for the
impact of financial development on economic growth in this country. By doing so,
they are not at odds with the scarce studies on this issue, including Berkowitz and
DeJong (2010) who show the beneficial impact of banking development on Russian
growth in the 2000s.

They can also be connected to the studies that investigate the influence of the level
of economic development on the link between financial development and growth (e.g.
Rioja and Valev 2004). Russia would rather be in the situation of a country for which
greater bank liquidity creation enhances growth.

We now turn to the analysis of the control variables. We observe that government
size is negative and significant in most estimations, which suggests that a greater
influence of the government in the economy hampers economic growth. Education is
not significant in the vast majority of estimations, which might be a result of the fact
that there are small differences across regions. Moreover, the time period that we
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consider is from this point of view rather short and education level can be
covered already be the regional fixed effects. Openness is positive in all
estimations and significant in about a half of them including our preferred
difference GMM specification with the maturity version of bank liquidity
creation. This accords with the view that greater openness to trade contributes
to economic growth. Finally, inflation exhibits a positive and significant impact
on economic growth.

4.2 Robustness Checks

Overall, our main estimations confirm that bank liquidity creation has a positive
relation with economic growth. We can nonetheless wonder if this impact is influenced
by the economic cycle. Namely, financial development can improve growth perfor-
mance in normal times, but can amplify output drops in recessions. Finance can be
susceptible to shocks and hence can be a factor of fragility which contributes to
deterioration of economic performance in troubled times (Kroszner et al. 2007;
Dell’Ariccia et al. 2008).

Russia has been particularly affected by economic downturns in the last two
decades. Moreover the dependence of this country on the oil and gas markets makes
it particularly sensitive to macroeconomic cycles. To examine this issue, we redo the
estimations by adding an interaction term between liquidity creation and a dummy
variable (Crisis) equal to one if the year is 2009 or 2010. A significant interaction term
would mean that the impact of liquidity creation on economic growth is different in
normal years and in crisis years. Table 5 reports the results. We observe the same results
for liquidity creation variables: they are positive and significant when using the
measure based on maturity. Moreover, difference GMM yields also a positive and
significant result for the category version of liquidity creation. Thus, the weak overall
results for the category measure seem to be influenced largely by the financial crisis.
This finding is further supported by our results showing that liquidity creation had a
negative albeit insignificant impact on growth during the financial crisis in nearly all
specifications for both versions of liquidity creation.

In the second robustness check we perform the estimations without considering
regions of Moscow and Saint Petersburg. Both of these regions are very specific in the
sense that they enjoy a much higher financial development than the average Russian
region. Therefore we can reasonably wonder if their inclusion does not influence our
main results. Table 6 displays the estimations. We confirm the positive and significant
impact of bank liquidity creation on economic growth, which is only significant when
using the liquidity creation measure based on maturity. Thus, the inclusion of the
regions of both largest Russian cities does not affect our main findings.

5 Conclusion

In this study, we investigate the impact of bank liquidity creation on economic growth
in Russia. To investigate our hypothesis we compute two measures of bank liquidity
creation for Russian regions following Berger and Bouwman (2009) and link them to
growth measures at the regional level.
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We find some evidence that the liquidity creation role of banks is beneficial for
economic growth. Liquidity creation is positively associated with growth, even if this
link is only significant when we compute liquidity creation based on maturity classi-
fication. We also show that this effect was not halted by the financial crisis.

Our findings have two implications. First, they contribute to the literature on the
finance-growth nexus by showing the influence of bank liquidity creation on the
economy. While several studies have looked at the determinants and the measures of
bank liquidity creation, our work is the first showing the major consequences of greater
bank liquidity creation. Second, our results provide more insights concerning the
impact of financial development on economic growth in Russia. Bank liquidity creation
is a comprehensive measure of bank output which can be considered a proxy for
financial development. As such, our results tend to show that financial development
contributes to growth in Russia.

In any case, to deepen our understanding of the relation between liquidity creation
and growth, this topic needs to be explored more within the research agenda for the
finance-growth nexus.
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