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1 General Introduction and Overview

Over the recent decades, financial markets and banking systems have become more inte-

grated. Financial institutions have expanded their foreign investments, raising the amounts

of cross-border capital flows. As a result, international liquidity conditions today transmit

across borders and local firms and banks have easier access to additional funding. This

phenomenon is particularly distinct in the euro area, where, since the announcement of

the euro in 1995 and especially before the global financial crisis, large amounts of capital

have flown out of Northern European (core) countries and into Southern European (pe-

riphery) countries. For instance, the average share of net capital inflows (measured by

the negative of the current account balance relative to GDP) into the euro area periphery

(Greece, Ireland, Italy, Portugal and Spain) has risen from close to zero to a value exceed-

ing 8% in 2007. In contrast, net capital flows out of the euro area core countries have

soared to a value of 5% during the same time period.1 These increased capital flows into

the euro area periphery expand the quantity and reduce the price of funding available to

the domestic banking sectors and, therefore, should impact the local banks in their credit

allocation and risk-taking (Martinez-Miera and Repullo, 2017). The first two essays of

this dissertation deal with these linkages, documenting to what extent cross-border cap-

ital flows in the euro area lead to domestic credit booms, change the efficiency of credit

allocation and raise banks’ credit risk-taking. The identification of these relations is par-

ticularly important in the context of the macroeconomic literature finding that financial

crises are typically preceded by cross-border capital inflows (e.g., Reinhart and Rogoff,

2008; Gourinchas and Obstfeld, 2012; Caballero, 2014).

On a global scale, higher cross-border capital inflows, especially in the form of foreign

direct investments, have been shown to lead to a more unequal within-country income

distribution by increasing the wage premium for high-skilled labor (IMF, 2007). A promi-

nent strand of the macroeconomic literature that examines the impact of these increased
1These values are based on the data of Essay 2 (Section 3).
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within-country inequality measures on economic growth lacks the identification of a clear-

cut relationship between both variables (e.g., Perotti, 1996; Forbes, 2000; Halter et al.,

2014). From a theoretical perspective, this can be the case because the channels through

which inequality affects growth are potentially offsetting: inequality is designed to reduce

the formation of human capital (Galor and Zeira, 1993), but at the same time increases the

aggregate amounts of savings and physical capital (Bourguignon, 1981). The third essay

of this dissertation reconciles both strands of the theoretical literature in a unified empir-

ical framework, employing industry-level data and linking inequality with industry-level

growth conditional on industries’ dependencies on human and physical capital.

One commonality across all of the essays and one major contribution of this dissertation

relative to the extant literature is the utilization of dis-aggregate micro-level data. First, it

allows the identification of transmission channels from capital flows to financial stability

and the real economy and from inequality to economic growth. For instance, we are able

to show that some types of banks, firms and industries benefit disproportionately more

than others from cross-border capital flows and an unequal income distribution, thereby

impacting financial stability and the real economy. Second, employing micro-level data

also facilitates identification, as the aggregate levels of both capital flows and inequality

are arguably exogenous to the behavior of individual banks, firms and industries. In the

following, I shortly summarize the essays. More detailed summaries are given in the in-

troductory chapters of each particular essay.

We start the analysis with a microeconometric study on the relationship between cross-

border capital flows and financial stability (Essay 1, Section 2).2 The macroeconomic

literature on the determinants of financial crises identifies a positive link between interna-

tional capital inflows and episodes of financial distress (e.g., Reinhart and Rogoff, 2008;

Gourinchas and Obstfeld, 2012; Caballero, 2014). However, the lack of micro-level data

in the extant literature inhibits the identification of channels through which capital inflows

2This essay is co-authored with Valeriya Dinger.
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can increase financial instability. We overcome this gap in the literature by employing a

comprehensive bank-level data set of more than 4,000 banks in ten euro area countries

over the period 2001-2012. We find that capital inflows are associated with higher bank

loan volumes, higher loan-to-asset ratios and an increase in both loan loss provisions and

impaired loans. We thus uncover two channels through which international capital in-

flows can adversely affect financial stability. First, the increase in the loan-to-asset ratios

implies that banks substitute other assets (e.g., bonds) with loans, for which they have a

comparative advantage over foreign investors, but which also bear a higher average risk.

This is not per se a negative sign for financial stability, but simply indicates the deepening

of financial intermediation following capital inflows. Second, the increase in the ratios of

loan loss provisions and impaired loans implies that banks reduce the average quality of

their loan portfolios. Therefore, what turns financial deepening into a financial hazard is

the result that the average quality of bank loans deteriorates, increasing banks’ exposure to

economic downswings. We also document that these risk-increasing effects are amplified

in poorly capitalized, larger and domestically owned (local) banks—institutions which are

more subject to agency problems than their highly capitalized, smaller and foreign-owned

(multinational) peers. Some parts of this essay have already been included in my master

thesis at the University of Bonn.3 Relative to my master thesis, the current version of

the essay entails several major revisions: (i) we improve identification by disentangling

the exogenous variation in cross-border capital flows from the endogenous one, (ii) we

differentiate among different types of gross and net capital flows, and (iii) we distinguish

among different types of banks to identify those banks that are most sensitive to variations

in global liquidity conditions.

Having related capital flows to increased bank loan volumes, the second essay (Section 3),

which is single-authored,4 turns its attention to the real economy by examining how the
3“The Effects of International Capital Flows on Bank Lending and Bank Risk-Taking” (August 2014),

master thesis presented to the Department of Economics at the Rheinische Friedrich-Wilhelms-Universität
Bonn.

4In this essay (Section 3), I thus use the words “I” and “me” instead of “we” and “us”.
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additional credit, resulting from capital inflows, is allocated across firms. This research is

important in the context of the literature finding that capital inflows do not raise economic

growth in the medium and long-term, although they are associated with domestic credit

booms (Bussière and Fratzscher, 2008). The BIS provides one reason for this paradox,

contending that financial booms (e.g., because of foreign capital inflows) are often asso-

ciated with a misallocation of resources. As a consequence, although credit booms raise

economic growth in the short-run, they are also likely to distort the efficiency of credit al-

location and, thereby, to reduce the economic performance in the long-run. To identify the

link between capital flows and the efficiency of credit allocation, detailed data on firms,

including their credit volumes, is essential. Unlike the first essay that employs bank-level

data, I thus construct a European firm-level panel data set over the period 1995-2014. In-

strumenting capital flows by global uncertainty (the VIX), I find that cross-border capital

inflows cause increased lending to low performing firms. I further document that capital

inflows lead to a disproportionate decrease in low performing firms’ future performance

growth—despite the distinct increase in credit volumes for these firms. Therefore, foreign

capital is not only allocated overproportionally to firms with a low ex-ante profitability;

additionally, low performing firms display further decreases in their ex-post profitabil-

ity, constituting long-run hazards for the aggregate economic performance. This result

helps to rationalize the difficulties of the macroeconomic literature to identify a clear-cut

positive relationship between cross-border capital flows and economic growth. Finally,

the second essay presents a battery of tests showing that the changes in credit allocation,

consistent with the results of the first essay, are driven by risk-taking/search for yield of

financial intermediaries: low performing firms have a higher probability of default and,

hence, need to pay higher interest rates on their debt, allowing financial markets to raise

their interest income. In this context, I show that the credit growth rates of low performing

firms are higher when the financial system is more prone to agency problems—problems

that rise in the financial system’s concentration and undercapitalization. Therefore, I also

4



gauge that the regulation of the financial sector is important for the efficient allocation of

global liquidity to the real economy.

The fact that financial globalization and the resulting cross-border capital flows have

prompted a sharp increase in within-country inequality over the recent decades (IMF,

2007) contributed to an extensive macroeconomic research on the relationship between

these higher inequality levels and economic growth (e.g., Perotti, 1996; Forbes, 2000;

Halter et al., 2014). This literature, however, has not identified uniform results between

both variables. In contrast to the extant literature on the inequality-growth nexus that em-

ploys aggregate data, the third essay (Section 4) compiles a micro-level data set that com-

bines data on 22 manufacturing industries in 87 countries.5 Due to the industry dimension

of the data, we are able to document that the effects of inequality on growth are different

for human and physical capital dependent industries: whereas an unequal income distri-

bution increases the growth of physical capital intense industries, it reduces the growth

rate of industries dependent on human capital. The fact that both effects are similar in size

but work into different directions helps to explain the mixed results of the extant literature

that relates inequality to aggregate growth. As the final step of our analysis, we determine

the channels through which inequality impacts industry-level growth. The attendant tests

gauge that lower human capital investments following a more unequal income distribu-

tion drive the negative growth effects of inequality. The positive growth effects are driven

by higher physical capital formation (in financially relatively closed economies) and de-

valuations of the real exchange rate (in financially relatively open economies). We thus

establish that the degree of financial globalization shapes the transmission of inequality

to industry growth.

This dissertation ends with a conclusion (Section 5) that summarizes the main results and

policy implications of the three essays.

5This essay is co-authored with Lisardo Erman.
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2 Cross-Border Capital Flows and Bank Risk-Taking

2.1 Introduction

Lax monetary policy reduces the financial systems’ risk aversion, thus increasing the

incidence of financial crises. Numerous theoretical (Dell’Ariccia and Marquez, 2006;

Acharya and Naqvi, 2012) and empirical (Delis and Kouretas, 2011; Maddaloni and Pey-

dró, 2011; Bekaert et al., 2013; Jiménez et al., 2014; Ioannidou et al., 2015) papers

provide evidence on this link between monetary policy and financial stability by explor-

ing the monetary policy transmission through the bank risk-taking channel. This strand

of research argues that lax monetary policy affects bank lending behavior by expanding

the quantity and reducing the price of loanable funds.

International capital inflows, similar to lax monetary policy, increase the quantity and

reduce the price of loanable funds with potential effects on the dynamics of both bank

lending and risk-taking (Martinez-Miera and Repullo, 2017). Yet, whereas few empirical

papers examine the impact of cross-border capital flows on the dynamics of bank loan vol-

umes (e.g., Reis, 2013; Benigno and Fornaro, 2014; Benigno et al., 2015; Samarina and

Bezemer, 2016; Baskaya et al., 2017a; Baskaya et al., 2017b), scant attention has been

devoted to the effects of foreign capital flows on credit risk-taking. This link, however, is

particularly important in the context of the macroeconomic literature finding that episodes

of financial distress are typically preceded not only by an expansionary monetary policy,

but also by cross-border capital inflows (e.g., Reinhart and Rogoff, 2008; Gourinchas and

Obstfeld, 2012; Caballero, 2014).

Theoretically, cross-border capital inflows can affect credit risk-taking through several

channels. One channel is presented by Martinez-Miera and Repullo (2017), who show

that a global savings glut—which increases the international supply of savings—leads to

a reduction in interest rates, an expansion of bank lending, and a decline in the moni-

toring intensity of banks, reducing the quality of banks’ loan portfolios and raising their
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probability of default. These implications are derived from a general equilibrium model

of the relationship between real interest rates and the structure and risk-taking incentives

of the banking system. Banks lend to a set of heterogeneous entrepreneurs, which they

can monitor to reduce the probability of default; however, monitoring entails a cost for

the bank. The main frictions of the model are agency problems in the banking sector, so

that investors cannot observe the monitoring effort of banks, exacerbating moral hazard

problems and increasing banks’ risk-taking incentives. Alternative theoretical channels,

which achieve the same empirical predictions with regard to the relationship between

capital inflows and bank risk-taking, depart from the assumption that capital inflows gen-

erate excess liquidity. Existing theories then relate excess liquidity to lower interest rates,

which induce banks to search for yield (Rajan, 2006), as well as to an aggravation of

bank agency problems, leading bank managers to soften lending conditions (Acharya and

Naqvi, 2012).

This essay examines the effects of cross-border capital flows on the patterns of bank lend-

ing and risk-taking, employing panel data models for 4,000 banks from ten euro area

countries and focusing on three dimensions of bank lending behavior: (i) banks’ loan

growth to identify the link between capital flows and credit booms; (ii) banks’ changes

in the loan-to-asset ratios to gauge whether international capital flows induce banks to

replace other assets with loans, for which they have a comparative advantage over foreign

investors; and (iii) banks’ ratios of impaired loans over gross loans and loan loss provi-

sions over net interest income to explore the impact of foreign capital flows on banks’

credit risk-taking.

The micro-level dimension of our data facilitates identification, as aggregate capital flows

are arguably exogenous to the behavior of individual banks. It also allows us to explore

the within-country differences across banks. As a consequence, (i) we are able to iden-

tify the transmission channels from cross-border capital flows to changes in bank lending

and risk-taking and (ii) our estimates are not sensitive to the underlying rationale for in-

7



ternational capital flows, strengthening the causal interpretation of the coefficients. In

particular, even when omitted variables on the country-level correlate with foreign capital

flows, inter-bank differences in the sensitivity with respect to capital flows should not be

affected. Our empirical tests particularly benefit from using a sample of euro area banks

because the intertemporal variation in foreign capital flows in that region was far-reaching

and displayed considerable cross-country heterogeneity through the 2000s, aiding identi-

fication of its effects on bank balance sheets using panel data.6 An additional advantage

of euro area banks is that they operate within a monetary union so that we can disentangle

fluctuations in international capital flows from changes in the stance of monetary policy.

Our empirical results indicate that cross-border capital inflows are associated with both

higher bank loan volumes and higher loan-to-asset ratios. This relation is not only statis-

tically but also economically significant: a 1-percentage point (henceforth pp) increase in

capital inflows over GDP corresponds to 0.95 pp higher loan growth and 0.85 pp higher

growth rates of the loan-to-asset ratios. We also find banks to have higher loan loss pro-

visions and impaired loans in the wake of capital inflows. We thus uncover two channels

through which international capital inflows can adversely affect financial stability. First,

the increase in the loan-to-asset ratios implies that banks substitute other assets (e.g.,

bonds) with loans, for which local banks have a comparative advantage over foreign in-

vestors, but which also bear a higher average risk. This is not per se a negative sign for

financial stability, but simply indicates the deepening of financial intermediation follow-

ing capital inflows. Second, the increase in the ratios of impaired loans and loan loss

provisions implies that banks reduce the average quality of their loan portfolios. There-

fore, what turns financial deepening into a financial hazard is the result that the average

quality of bank loans deteriorates, increasing banks’ exposure to economic downswings.

We claim that the aforementioned link between capital flows and bank lending behavior is

a causal one because of the micro-level dimension of our data (see arguments above). Yet,

6For instance, the pronounced cross-country and time variation allows us, by including country and time
fixed effects, to control for country-specific and time-invariant factors in our regressions.
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to strengthen the causal identification of the effects of capital flows, we next provide an

extension to our baseline model, which disentangles episodes during which the dynam-

ics of cross-border capital flows are driven by global (supply) push factors (exogenous to

domestic fundamentals), rather than local (demand) pull factors (endogenous to domestic

fundamentals).7 This extension is based on the evidence that the domestic risk-free inter-

est rate decreases during episodes of supply-driven international capital flows—whereas

interest rates rise when demand-driven local pull factors affect the dynamics of cross-

border capital flows (Martinez-Miera and Repullo, 2017). We thus define episodes when

cross-border capital flows are driven by supply push factors as those episodes in which

inflows (outflows) of foreign capital are associated with reductions (rises) in the spread of

10-year sovereign bonds and re-estimate the models for only those episodes. The atten-

dant results indicate that international capital flows still significantly affect bank lending

and risk-taking, corroborating the consistency of our coefficient estimates.

Following the theoretical literature reviewed above, we next document that agency prob-

lems exacerbate the relation between cross-border capital flows and increased bank risk-

taking. To do so, we first differentiate between gross capital inflows and outflows of debt,

equity and foreign direct investments. This test allows the identification of the role of

agency problems in the capital flows-bank risk nexus because of two reasons. First, higher

gross capital inflows increase the share of funding held by foreign investors—in contrast

to lower gross capital outflows that imply higher stakes of domestic lenders. The increase

in the share of foreign investors holding positions in euro area banks, however, is associ-

ated with higher agency problems, as monitoring is more costly and/or less complete for

distant lenders (Brennan and Cao, 1997; Tille and van Winscoop, 2010). Second, it has

been shown that portfolio debt flows—relative to equity flows and FDI—do not incorpo-

rate levels of ownership and thus exacerbate manager controls, increasing the severity of

agency problems (Neumann, 2003). Consistent with this line of thoughts, we show that

7See Baskaya et al. (2017b), who argue that global push factors are exogenous with respect to bank
lending behavior in Europe.

9



especially gross debt inflows affect bank lending and risk-taking, establishing the impor-

tance of agency problems in driving the rise in bank risks.

To corroborate this evidence, we continue differentiating between types of banks that have

different sensitivities to agency problems—poorly vs highly capitalized banks and large

vs small banks. The first differentiation follows Holmstrom and Tirole (1997), who argue

that poorly capitalized banks do not fully internalize their risk of default, so that bank

capital can be used as a measure of bank agency problems.8 The differentiation between

large and small banks builds upon evidence that large banks, due to “too- big-to-fail”

concerns, enjoy stronger bail-out probabilities and are thus subject to stronger agency

problems (Wheelock and Wilson, 2012). The attendant results gauge that our estimates

are indeed amplified by bank agency problems—banks with low capitalization and large

banks increase their risk-taking disproportionately more in response to international cap-

ital inflows. From a policy perspective, it might thus be desirable to increase bank capital

requirements, especially so of systemically relevant banks, upon observing surges in cap-

ital inflows, reducing the impact of agency cost issues. These results are also consistent

with Hahm et al. (2013) and Baskaya et al. (2017a), who establish that larger banks

have a higher share of non-core funding, which is closer linked to international capital

markets than retail funding and, hence, more sensitive to global conditions. However,

we also find that small banks—which should be less affected by global liquidity condi-

tions due to their strong reliance on core deposit funding—are still significantly affected

by cross-border capital flows. We present some indirect evidence on the channel affect-

ing smaller banks: capital inflows allow larger banks easier access to wholesale funding.

As a result, large banks compete less severely for retail deposits, which leads to deposit

flows to smaller banks. Therefore, whereas generally policy makers care about the link

between capital flows and financial stability working through shifts in the risk-taking of

8The same argument is additionally supported by Allen et. al (2011) and is also consistent with the
empirical results of Berger and Bouwman (2013), who show that banks with less capital have lower proba-
bilities of survival, particularly during banking crises.
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large banks, we show that smaller institutions are also affected non-trivially by interna-

tional capital flows. The result is a financially more unstable banking system overall.

Our findings contribute to the existing literature in several dimensions. As the first empir-

ical study to comprehensively examine the effect of international capital flows on bank-

level risk-taking, this essay contributes to the understanding of the risk-taking channel as a

function of the macroeconomic environment (e.g., Bernanke and Blinder, 1992; Kashyap

and Stein, 2000; Jiménez et al., 2012; Jiménez et al., 2014; Ioannidou et al., 2015) by

identifying a strong effect of a to date underexplored macroeconomic variable. The rela-

tion between cross-border capital flows and bank loan volume dynamics has already been

documented (Reis, 2013; Benigno and Fornaro, 2014; Benigno et al., 2015; Samarina and

Bezemer, 2016; Baskaya et al., 2017a; Baskaya et al., 2017b). We contribute to this line

of research by presenting evidence that foreign capital inflows do not only affect bank

lending volumes, but also reduce the average quality of bank loans. Finally, our essay

also contributes to the literature on early financial crisis warnings by examining how ex-

ternal capital inflows affect banks’ credit risk-taking and, thereby, increase the likelihood

of financial crises. This concept is in line with substantial research that stresses the im-

portance of capital flows for the probability of financial crises (e.g., Reinhart and Rogoff,

2008; Jordà et al., 2011; Gourinchas and Obstfeld, 2012; Mendoza and Terrones, 2012;

Jagannathan et al., 2013; Caballero, 2014).

This essay is structured as follows. The data and the empirical identification strategy is the

focus of Section 2.2. In Section 2.3, we present our baseline results. Section 2.4 exploits

the role of agency problems in driving the rise in bank risks. Section 2.5 investigates the

transmission of international liquidity from larger to smaller banks. In Section 2.6, we

perform several robustness checks. Section 2.7 concludes.
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2.2 Data and Empirical Methodology

2.2.1 Data

Our analysis employs bank-level data from the following ten euro area countries over the

period 2001-2012: Austria, Belgium, Finland, France, Germany, Ireland, Italy, Nether-

lands, Portugal and Spain.9 Banks in these countries are an ideal laboratory because the

intertemporal variation in cross-border capital flows in the euro area was far-reaching and

displayed considerable cross-country heterogeneity through the 2000s, aiding identifica-

tion of its effects on bank balance sheets using panel data.10 An additional advantage of

euro area banks is that they operate within a monetary union, allowing us to disentangle

changes in international capital flows from changes in the stance of monetary policy.

Our bank-level data are drawn from the Bankscope database, provided by Bureau van

Dijk. We only include unconsolidated balance sheet data (i.e., Bankscope codes U1 and

U2) because consolidated statements might be affected by foreign subsidiaries, operating

in countries with another intensity of international capital flows.11 We further correct our

data set for implausible observations, such as negative loan volumes, negative capital-

to-asset ratios and negative liquidity ratios. This leaves us with 38,833 bank-year ob-

servations.12 We match this bank-level data with a rich set of macroeconomic variables,

including different measures of capital flows.

2.2.2 Econometric Specification

We estimate the following regression equation:

9Starting in 1995, these countries had to meet several convergence criteria and also coordinated their
monetary policy stance. As Greece failed to meet the criteria, it entered the euro at a later stage. We thus
exclude Greece from the sample. We also drop Luxembourg from our sample as it serves as an international
financial center. However, our results are robust to including banks in Greece and Luxembourg.

10For instance, the pronounced cross-country and time variation allows us, by including country and time
fixed effects, to control for country-specific and time-invariant factors in our regressions.

11When banks only report consolidated statements, we include these in our regressions.
12In our regressions, we report a smaller number of observations because our regressors enter with lags.
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Y i jt = αt +α j +β ∗CAPITALINFLOWS j,t−1 +

δ ∗MACRO j,t−1 +θ ∗BANKi, j,t−1 + εi jt (2.1)

where i indexes banks, j countries and t years. Y contains the following outcome vari-

ables: (i) banks’ credit growth to examine the dynamics of bank loan volumes; (ii) the

changes in the loan-to-asset ratio to determine whether international capital flows induce

banks to substitute loans for other assets; (iii) the ratio of impaired loans over gross loans

and loan loss provisions over net interest income to explore the effect of foreign capital

flows on banks’ credit risk-taking.13

The main regressors are various lagged gross and net measures of international capital

flows over GDP (CAPITALINFLOWS). We add a large set of macroeconomic variables,

denoted by MACRO, to our models. BANK comprises several bank-level covariates. All

of the variables are explained in detail in Section 2.2.3. For the two loan variables, the

regressors are lagged by one year to minimize endogeneity concerns. For the analysis of

credit risk-taking, the regressors enter with a two-year lag to account for the fact that an

easing of credit standards is reflected in the risks of a bank’s balance sheet only with some

delay.

As some of our regressors do not vary extensively over time, fixed effects regressions yield

imprecise estimates.14 Therefore, we use a random effects model that—as time-invariant

bank effects are unlikely to be correlated with aggregate capital flow measures—produces

unbiased and consistent estimates. The random effects estimator has also been shown

to be more efficient than a fixed effects model or pooled OLS regressions in this con-

text.15 We include time dummies, αt , in our regressions to control for unobserved time-

13See Shehzad et al. (2010).
14See Wooldridge (2010), Chapter 10.
15See also Wooldridge (2010), Chapter 10.
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varying heterogeneity. Country dummies, α j, absorb any heterogeneity across countries

that is constant over time, such as long-run demographic characteristics or the institutional

framework and quality. Moreover, the standard errors are clustered at the country-level to

account for the within-country correlation across banks.

2.2.3 Variable Description

We use different dependent variables in our analysis, which allow us to identify several

dimensions of the effects of cross-border capital flows. We start to examine the effects

of capital flows on overall bank lending by investigating the log difference in outstand-

ing loan volumes (∆LOANS). We further use the growth rate of the loan-to-asset ratio

as the dependent variable (∆LOANS/ASSET S) to assess whether international capital in-

flows induce banks to substitute other (securitized) assets with loans, for which local

banks have a comparative advantage over foreign investors. Finally, we include the share

of loan loss provisions over net interest income (LOANLOSSPROV ISIONS) and, for a

sub-set of banks in our sample where the data is available, the share of impaired loans

relative to total loans (IMPAIREDLOANS), enabling us to examine the impact of cross-

border capital flows on credit risk-taking.16 Consistent with the theoretical mechanisms

presented above, we expect these ratios to increase in the wake of capital inflows.

Our main regressor is the negative of the current account balance (CAPITALINFLOWS).

The current account is a broad measure of cross-border capital flows including (i) the

liquidity flowing into the banking systems and (ii) the liquidity flowing into the capital

markets in general, thereby potentially inducing banks to substitute other (securitized)

assets with loans. In this context, Shin (2012) documents for advanced Europe that the

current account balance has a distinct co-movement with cross-border debt (in particular

16As the latter only takes on values between 0 and 1, typical linear regression models might deliver
predictions that are outside the unit interval. Hence, we implement the following logit transformation:
ln( x

1−x ). This transformation removes the scaling boundaries, such that our dependent variable might take
values that cover the entire real line. As a result, we are able to implement usual linear regression models.
Moreover, this transformation provides a symmetric distribution around zero (e.g., Baum, 2008).
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banking sector) flows, rather than equity flows or foreign direct investments, thereby af-

fecting the financial conditions in that region. Therefore, following this argument, we also

use the current account as our main variable approximating the amounts of global capital

flows that enter the financial systems and induce changes in the quantity and quality of

credit allocation.17

In Section 2.4, we will further disentangle the current account balance and differentiate

between gross inflows and outflows of debt, equity and FDI. This test allows the identifi-

cation of the role of agency problems in the capital flows-bank risk nexus, as these types of

capital flows have different sensitivities to agency problems (see details in Section 2.4.1).

The attendant results also indicate that the economic effects of gross debt inflows are not

different from those of the current account. This result is consistent with Shin (2012) and

points to the high correlation between an overall measure of net capital flows and banking

sector (debt) flows in the euro area.

We also add a set of standard macroeconomic covariates to our model, which have been

shown to affect bank lending behavior (e.g., Dinger and von Hagen, 2009; Jiménez et al.,

2014; Ioannidou et al., 2015)—real GDP growth (GROWT H), the change in the 10-year

sovereign bond yields (Y IELD) and per capita GDP (PERCAPITAGDP). Our expec-

tation regarding the sign of these variables is that bank lending is positively associated

with economic growth, lower interest rates and higher per capita GDP (as a general in-

dex of economic development). In preliminary regressions, we also included additional

macroeconomic variables, such as inflation, government expenditures (as a proxy for fis-

cal policy), and the output gap (as a measure for the current business cycle). The estimated

17We do not use BIS bank flows as our main proxy for international capital flows because they only
include the liquidity flowing directly into the banking systems. Consequently, it would not allow us to
examine substitution effects associated with more foreign liquidity in the asset markets. In addition, BIS
flows did not even approximate cross-border bank flows during the global financial and European sovereign
debt crisis accurately. This is the case because private interbank credit flowing into external deficit countries
(BIS bank flows) declined, which induced the ECB to step in as an intermediary, to channel public funds
to banks in these countries (measured by TARGET2 balances), to restore banks’ access to international
funding and, thus, to sustain the current account deficits in these countries (Sinn and Wollmershäuser, 2012).
The current account, in contrast, captures both the private and public funds flowing into these countries and
affecting banks’ liquidity conditions.
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coefficients were mostly insignificant and, therefore, we exclude them from our regres-

sions.

At the individual bank-level, we control for the following variables. First, we control for

the impact of bank size on lending and risk-taking by adding the logarithm of total assets

(SIZE). Second, we include the ratio of liquid assets in total assets (LIQUIDITY ), as

especially high-liquidity banks should increase their loan supply. Third, we add the un-

weighted capital-to-asset ratio. It is a measure of agency problems between bank owners

and managers, which theory has shown to have significant effects on bank lending behav-

ior (CAPITAL).18 Finally, we include the return on assets to account for the differences in

bank lending between high and low performing banks (PROFITABILITY ). Table A2.1

(Appendix) provides further specifics of the variables.

2.2.4 Summary Statistics

This section presents the summary statistics of the variables included in our analysis. The

positive median of ΔLOANS indicates that banks increase their loan volumes over the

period of 2001-2012. Further, the average change in the loan-to-asset ratio is negative.

This means that on average banks substitute other assets for loans. The median share of

loan loss provisions is equal to 14.5%.

The negative median of CAPITALINFLOWS implies that most banks in our sample are

located in countries with capital outflows/external surpluses, as can also be seen from

Table 2.2, which depicts the distribution of banks over time and across countries. It

further becomes obvious that larger countries that typically have a higher number of

small/regional banks (i.e., Germany) are overrepresented in our sample. In a robustness

test of Section 2.6, we will therefore drop Germany from the sample to show that our

results are unaffected by the high number of German banks.

18We use banks’ actual capital ratio, rather than their regulatory capital ratio, since it is a better proxy
for the prevalence of agency problems. In addition, regulatory capital ratios are only reported by a small
fraction of banks in our sample.
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On average, the economic growth rate in our sample is equal to 0.93%, per capita GDP

has a value of 30,530 C and long-term interest rates decrease by 5.53% per annum, re-

flecting the fact that the early 2000s were a period of expansionary monetary policy and

decreasing interest rates. Turning to the covariates on the bank-level, the median bank

has a capital-to-asset ratio of 6.91%, a return on asset of 0.32% and a liquidity ratio of

38.98%. The country-by-country summary statistics of the continuous bank-level vari-

ables are appended in Table A2.2.

Table 2.1: Summary Statistics

Obs. Median S.D. 25th 75th

Dependent Variables

ΔLOANS 38,833 3.46 41.20 -0.76 9.69
ΔLOANS/ASSETS 38,833 -0.05 33.67 -3.91 3.73
LOAN LOSS PROVISIONS 36,453 14.54 43.08 5.56 25.00
IMPAIRED LOANS 12,959 -2.90 1.13 -3.51 -2.30

Macroeconomic Regressors

CAPITAL INFLOWS 38,833 -2.00 3.91 -6.18 0.78
GROWTH 38,833 0.93 2.30 0.03 2.47
PER CAPITA GDP 38,833 30.53 4.28 28.06 35.45
YIELD 38,833 -5.53 14.64 -14.89 1.27
DEBT INFLOWS 38,833 6.24 12.13 2.51 20.80
EQUITY INFLOWS 38,833 1.37 10.84 -2.43 5.29
FDI INFLOWS 38,833 2.27 6.09 -0.06 6.52
DEBT OUTFLOWS 38,833 6.78 12.76 -0.15 22.39
EQUITY OUTFLOWS 38,833 2.60 7.04 -2.55 3.87
FDI OUTFLOWS 38,833 3.76 6.28 0.90 6.37

Bank-Level Regressors

CAPITAL 38,820 6.91 11.03 5.19 10.03
PROFITABILITY 38,717 0.32 2.73 0.15 0.66
SIZE 38,833 6.42 1.86 5.42 6.68
LIQUIDITY 38,833 38.98 21.57 28.32 52.56
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Table 2.2: The Distribution of Sample Banks over Time

Country 2001 2006 2012
Austria 208 308 268

Belgium 97 84 71
Finland 14 20 24
France 408 418 376

Germany 1,803 1,873 1,805
Ireland 60 57 32

Italy 782 733 622
Netherlands 79 74 71

Portugal 39 48 34
Spain 158 238 154

∑ 3,648 3,853 3,457

Table 2.3 displays the simple pairwise correlation between our main measure of cross-

border capital flows and the four dependent variables, aggregated on the country-year

level (a correlation table with all of the variables employed in our baseline regressions

can be found in Table A2.3). In line with the theoretical arguments presented in the

introduction, the positive correlation coefficients suggest that higher inflows of foreign

capital are associated with higher loan volumes, a substitution of other (securitized) assets

with loans and higher credit risk-taking. Section 2.3 will evaluate this evidence on the

relationship between cross-border capital flows and the dynamics of bank lending, using

the panel data model outlined in Section 2.2.2.

Table 2.3: The Correlation between Capital Flows, Bank Lending and Risk-Taking

CAPITAL INFLOWS ΔLOANS ΔLOANS/ASSETS LOAN LOSS PROVISIONS IMPAIRED LOANS
CAPITAL INFLOWS 1.000

ΔLOANS 0.507 1.000
ΔLOANS/ASSETS 0.182 0.653 1.000

LOAN LOSS PROVISIONS 0.070 -0.494 -0.551 1.000
IMPAIRED LOANS 0.163 0.051 0.077 0.030 1.000

18



2.3 Results

2.3.1 Baseline Results

In this section, we present our baseline results, establishing the general relationship be-

tween international capital inflows, bank lending and risk-taking. Table 2.4 underlines

that higher inflows of foreign capital lead to significantly higher bank loan volumes and

increased loan-to-asset ratios. These effects are not only statistically but also economi-

cally significant: a 1-pp increase in international capital flows leads to 0.95 pp higher loan

growth rates and 0.85 pp higher growth rates of the loan-to-asset ratio. Moreover, foreign

capital flows also raise banks’ shares of loan loss provisions and impaired loans, indicat-

ing that banks that operate in countries with high capital inflows increase the risks in their

loan portfolios. In economic terms, a 1-pp increase in capital inflows raises banks’ loan

loss provisions relative to net interest income by 0.96 pp and the ratios of impaired loans

by almost 5 pp from an average of 7% to 12% (this effect is equivalent to half a standard

deviation).19

From the set of macroeconomic covariates, especially one variable has a significant effect

on banks—the change in 10-year sovereign bond yields. Consistent with the literature on

the effects of monetary policy on bank lending (e.g., Jiménez et al., 2014; Ioannidou et

al., 2015), we find decreasing interest rates to increase bank lending. The effects of the

bank-level controls on lending and risk-taking are in line with previous research by Gam-

bacorta (2005), Altunbas et al. (2012) and Bouvatier and Lepetit (2012), among others.

Larger banks and banks with higher profitability have lower loan growth rates; banks with

higher liquidity buffers lend more to safe borrowers, thus reducing their ratios of impaired

loans.

19For the impaired loans ratio, as argued in Section 2.2.3, we implemented the following logit transfor-
mation: ln( x

1−x ). Thus, a 1-pp increase in capital inflows raises x/(1-x) by exp(coefficient)-1=exp(0.052)-
1=0.05338. Evaluated for the average bank with an impaired loans ratio of 0.0708 (7.08%), this amounts to
an increase by 0.05338*(1-0.0708)=0.0496.
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Table 2.4: Baseline Results
(1) (2) (3) (4)

ΔLOANS ΔLOANS/ASSETS LOAN LOSS PROVISIONS IMPAIRED LOANS

CAPITAL INFLOWS 0.948∗∗ 0.851∗∗∗ 0.958∗∗∗ 0.052∗∗∗

(2.57) (2.95) (3.03) (4.34)
CAPITAL 0.157 -0.211∗∗ 0.219∗ -0.005

(1.19) (-2.07) (1.81) (-0.79)
PROFITABILITY -0.655∗∗ -0.510∗∗∗ 0.607 -0.000

(-2.54) (-4.49) (0.76) (-0.01)
SIZE -2.737∗∗∗ -0.423∗∗ 1.950∗∗∗ -0.088∗∗∗

(-8.29) (-2.00) (3.57) (-3.88)
LIQUIDITY 0.453∗∗∗ 0.447∗∗∗ -0.097 -0.004∗∗∗

(6.16) (7.22) (-1.23) (-3.39)
GROWTH 2.389∗ 0.738 -0.134 -0.054

(1.87) (0.95) (-0.10) (-1.53)
YIELD -0.257∗∗∗ -0.200∗ 1.653∗∗∗ 0.017∗∗∗

(-2.83) (-1.89) (4.03) (5.08)
PER CAPITA GDP -0.008 0.498 -3.784 -0.096∗

(-0.01) (0.86) (-1.41) (-1.73)
Year FE Yes Yes Yes Yes
Country FE Yes Yes Yes Yes

Obs 38692 38692 31213 7526
R-squared 0.016 0.012 0.054 0.186

This table presents our baseline regression results. The dependent variables are the growth rates of loans and
the loan-to-asset ratios, the shares of loan loss provisions over net interest income and the shares of impaired
loans in total loans. The main regressor is the negative of the current account balance over GDP. We also add
a large set of bank-level and macro controls, in addition to country and time fixed effects. The standard errors
are clustered at the country-level and the t-statistics are shown in parentheses.
∗ p < 0.10 , ∗∗ p < 0.05 , ∗∗∗ p < 0.01
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Overall, the results of Section 2.3.1 uncover two channels through which international

capital inflows can adversely affect financial stability. The increase in the loan-to-asset

ratios implies that banks substitute other assets (e.g., bonds) with loans, for which local

banks have a comparative advantage over foreign investors but which also bear a higher

average risk. In addition, the increase in the shares of impaired loans and loan loss pro-

visions implies that the average quality of bank loans deteriorates. The substitution effect

is not per se a negative sign for financial stability, as it simply underlines the deepening

of financial intermediation following inflows of global capital. What turns financial deep-

ening into a financial hazard is the result that banks disproportionately increase lending

to risky borrowers, raising their credit risks in the long-run. In the remainder of this es-

say, we will therefore expand on this result, focusing on loan growth and the impaired

loans ratio as the dependent variables. We use the share of impaired loans in total loans,

rather than loan loss provisions over net interest income, as the proxy for credit risks in

all subsequent regressions because they only increase if banks increase lending to risky

borrowers. The share of loan loss provisions, in contrast, can also increase due to the

substitution effect documented above (banks merely increase the share of loans in their

aggregate balance sheet). A further advantage of impaired loans, relative to loan loss pro-

visions, is that they are less vulnerable to accounting manipulations.20 The main results,

however, are unaffected by this choice.

2.3.2 Baseline Results: Further Evidence

Cross-border capital flows might be driven by global (supply) push factors as well as local

(demand) pull factors.21 However, only supply (push)-driven capital flows are exogenous

with respect to bank lending behavior in Europe, as argued by Baskaya et al. (2017b). We

thus extend our baseline model and strengthen causality from capital flows to bank lend-
20See Ahmed et al. (1999) and Hanweck and Ryu (2005), who discuss the appropriateness of loan loss

provisions and net interest income as proxies for bank risks.
21See, for instance, Calvo et al. (1996), Fratzscher (2012), Bluedorn et al. (2013), Rey (2013) and Bruno

and Shin (2015).
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ing and risk-taking by disentangling episodes during which the dynamics of cross-border

capital flows are driven by global (supply) push factors, rather than local (demand) pull

factors. In this context, Martinez-Miera and Repullo (2017) show that the domestic risk-

free interest rate decreases during episodes of supply-driven international capital flows—

whereas interest rates rise when demand-driven local pull factors affect the dynamics of

cross-border capital flows. We thus define episodes when cross-border capital flows are

driven by supply push factors as those episodes in which inflows (outflows) of foreign

capital are associated with reductions (rises) in the spread of 10-year sovereign bonds and

re-estimate the models for only those episodes. Columns (1)-(2) of Table 2.5 show that

the effects of international capital flows—in terms of both economic size and statistical

significance—during these sub-periods are similar to the previous results. As can be seen

from columns (3)-(4), we also document that capital flows do not have a significant effect

on the dynamics of bank lending during episodes in which demand factors dominate, i.e.,

when inflows (outflows) of foreign capital are associated with rises (reductions) in the

spread of 10-year sovereign bonds. Therefore, only supply-driven cross-border capital

flows that reduce the interest rates on borrowing from abroad are associated with more

lending and risk-taking.

Our previous analysis includes multinational banks, which can use funds raised by the

parent bank or by branches in other countries subject to another intensity of capital flows.

For instance, Jeon et al. (2013) and Frey and Kerl (2015) analyze the role of internal

capital markets of multinational groups in affecting affiliates’ lending behavior and iden-

tify a significant transmission of parent banks’ funding conditions to foreign subsidiaries,

especially during periods of financial distress. Thus, including multinational banks might

result in a biased estimate of the “true” effects of cross-border capital flows. We thus

continue restricting the sample to purely domestic/local banks.
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Table 2.5: Baseline Results - Further Evidence
exogenous push factors dominate endogenous pull factors dominate only domestic/local banks

(1) (2) (3) (4) (5) (6)
ΔLOANS IMPAIRED LOANS ΔLOANS IMPAIRED LOANS ΔLOANS IMPAIRED LOANS

CAPITAL INFLOWS 0.926∗∗∗ 0.033∗∗ -0.831 -0.006 1.025∗∗ 0.064∗∗∗

(2.62) (2.01) (-0.82) (-0.08) (2.37) (4.63)
Bank-Level Controls Yes Yes Yes Yes Yes Yes
Macro Controls Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes

Obs 17709 4240 15072 2362 36922 7056
R-squared 0.023 0.209 0.013 0.194 0.016 0.190

This table extends our baseline model.The dependent variable is the loan growth rate and the share of impaired loans in total loans.
The key regressor is the negative of the current account balance over GDP. We further include a set of bank and macro controls, in
addition to country and time fixed effects. In columns (1)-(2), we restrict the sample to episodes during which cross-border capital
inflows (outflows) are associated with a decrease (increase) in the sovereign debt spread, since in this case exogenous push factors
must have dominated the dynamics of capital flows.Columns (3)-(4) accordingly restrict the sample to periods during which cross-
border capital inflows (outflows) are associated with an increase (decrease) in the spreads of sovereign credit, as then endogenous
pull factors must have dominated the dynamics of capital flows. In columns (5)-(6), we drop multinational banks from our sample,
which can use funds raised by the parent bank or by branches in other countries that are subject to other intensities of capital flows.
The standard errors are clustered at the country-level and the t-statistics are shown in parentheses.
∗ p < 0.10 , ∗∗ p < 0.05 , ∗∗∗ p < 0.01

To classify banks as local vs multinational, we use the ECB’s list of significant su-

pervised entities that contains systemically relevant banks and their subsidiaries, which

are directly supervised by the ECB. For each of these banks, we hand-collect informa-

tion on whether they have a foreign parent and/or a branch abroad, using banks’ annual

reports, banks’ webpages and internet news reports. By this, we are able to classify 305

banks as multinational. For the remaining set of banks in our sample (also those which

are not on the ECB’s list), we assume that they are local/domestic. The attendant results

are presented in columns (5)-(6) and show that cross-border capital inflows increase local

banks’ lending and risk-taking. In addition, the coefficients are economically even more

meaningful than the corresponding estimates for the entire sample (see Section 2.3.1),

suggesting that our baseline results constitute a lower bound effect.

2.4 The Interaction with Agency Problems

The theoretical literature relating cross-border capital flows to risk-taking builds on agency

problems in the banking sector (e.g., Acharya and Naqvi, 2012; Martinez-Miera and Re-

pullo, 2017). In line with this literature, Section 2.4 examines empirically whether agency
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problems amplify the relationship between capital flows, bank lending and credit risk-

taking.

2.4.1 Different Types of Capital Flows

We start by documenting to what extent the changes in bank lending and risk-taking de-

pend on the type of capital flows. The intuition behind this exercise is that different types

of international capital flows come with a different sensitivity to agency problems. For

instance, as argued by Neumann (2003), portfolio equity flows and FDI, relative to debt

flows, incorporate levels of ownership and thus facilitate manager controls, reducing the

severity of information asymmetries and agency problems. Moreover, it has also been

shown that gross capital inflows are more subject to information asymmetries than cap-

ital outflows, since they increase the shares of foreign investors holding bank liabilities

(rather than reductions in capital outflows that raise the stakes of domestic lenders)—

investors that are less informed about the quality of domestic (bank) assets, thus having

inferior disciplining abilities and raising the agency problems between banks managers

and outside investors (Brennan and Cao, 1997; Tille and van Winscoop, 2010). Overall,

we thus hypothesize that especially gross debt inflows increase credit risk-taking, pro-

viding empirical support for agency problems driving the link between capital flows and

bank risks.

Using the capital flow data provided in Lane and Milesi-Ferretti (2007), we calculate gross

inflows as the change in the domestic stock of debt, equity and FDI liabilities over GDP.

Equivalently, we define gross outflows as the relative change in the stock of the respective

foreign assets.22 In columns (1)-(2), we first horserace gross debt inflows and outflows.

We then continue horseracing the inflows and outflows of all three types of capital flows

(debt, equity and FDI) in columns (3)-(4).

22These variables are winsorized at the 3% level because of several outliers, especially in Ireland.
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Table 2.6: Different Types of Capital Flows
(1) (2) (3) (4)

ΔLOANS IMPAIRED LOANS ΔLOANS IMPAIRED LOANS

DEBT INFLOWS 0.229∗ 0.006∗∗ 0.344∗ 0.009
(1.64) (2.12) (1.80) (1.62)

DEBT OUTFLOWS -0.112 -0.007∗ -0.298 -0.005
(-0.85) (-1.82) (-1.53) (-1.00)

EQUITY INFLOWS 0.178 0.002
(1.48) (0.88)

EQUITY OUTFLOWS 0.073 -0.004
(0.53) (-0.67)

FDI INFLOWS 0.153∗ 0.002
(1.69) (0.25)

FDI OUTFLOWS -0.139 -0.002
(-1.29) (-0.87)

Bank-Level Controls Yes Yes Yes Yes
Macro Controls Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Country FE Yes Yes Yes Yes

Obs 38692 7526 32781 6602
R-squared 0.016 0.185 0.014 0.189

In these regressions, we test whether gross inflows differ from gross outflows in their effects
on bank loan growth and the share of impaired loans in total loans. Inflows are calculated as
the changes in outstanding liabilities of the respective asset type over GDP. Outflows are the
changes in the stock of the respective foreign asset over GDP. The regressions include a set
of macro and bank controls, in addition to year and country fixed effects. The t-statistics are
shown in parentheses, using standard errors that are clustered at the country-level.
∗ p < 0.10 , ∗∗ p < 0.05 , ∗∗∗ p < 0.01

Columns (1) and (2) of Table 2.6 provide evidence that especially debt inflows in-

crease bank loan volumes and credit risk-taking significantly. In contrast, debt outflows

only have a weakly significant effect on the ratios of impaired loans. This result is also

robust to horseracing debt inflows and outflows with the corresponding values for equity

and foreign direct investments. As can be seen in columns (3)-(4), debt inflows are still

the most significant driver of increased bank lending and risk-taking.

The economic effects of gross debt inflows are similar to our baseline estimates of Section

2.3.1: whereas a 1-standard deviation increase in gross debt inflows (12.13%) increases

the loan growth rates by 4.2 pp, net capital inflows (measured by the current account)

that increase by one standard deviation (3.91%) raise the loan growth rates by 3.4-3.6 pp.

Similarly, the 1-standard deviation estimate for the ratios of impaired loans with respect
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to net capital inflows is equal to 0.13-0.2—compared to 0.12 with respect to gross debt

inflows. These results are in line with Shin (2012), who points to the pronounced correla-

tion between banking sector (debt) inflows and the current account in the euro area.

Overall, Section 2.4.1 gauges that mainly increases in gross debt inflows lead to both

higher bank loan volumes and higher bank risks. As this type of capital flows is most

likely to raise the agency problems between bank managers and outside investors, we

therefore document that agency problems seem to amplify the effects of foreign capital

flows on credit risk-taking.

2.4.2 Different Types of Banks

In Section 2.4.2, we differentiate between types of banks that have, as we will argue below,

different sensitivities to agency problems—poorly vs highly capitalized banks and large

vs small banks. Consequently, we are able to corroborate the role of agency problems in

the capital flows-bank risk nexus. This exercise further allows us to improve identifica-

tion. As we essentially explore the within-country differences across banks based on an

interaction between a country and a bank characteristic, our estimates are not sensitive to

the underlying rationale for international capital flows. For instance, even if unobservable

variables correlate with both foreign capital flows and bank lending behavior, inter-bank

differences in the sensitivity with respect to capital flows should not be affected. Finally,

Section 2.4.2 also establishes the role of credit supply side effects for the dynamics of

bank loan volumes. Based on the assumption that banks’ capitalization and size only af-

fect the supply of credit and leave loan demand unaffected, we document the ability of

cross-border capital flows to affect bank lending supply in terms of volumes and riskiness.

Bank Capitalization

Holmstrom and Tirole (1997) identify bank capital as the main measure of bank agency

problems: poorly capitalized banks do not fully internalize their risk of default and, there-
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fore, have higher incentives for increased credit risk-taking. Empirical support for in-

creased risk-taking of undercapitalized banks can be found in Jiménez et al. (2014) and

Ioannidou et al. (2015), among others. Following this evidence, this section examines

whether credit risk-taking is amplified in banks with low capitalization. For the empir-

ical identification of this hypothesis, we split our sample into poorly capitalized banks,

defined as banks with a capital-to-asset ratio in the lowest 33% of the country-specific

distribution, banks with medium capitalization between the 34th and 67th percentile, and

highly capitalized banks, which have a capital ratio in the top 33% of the distribution.23

Again, as agency problems decrease in the capitalization of banks, we expect the effects

of cross-border capital flows to be weaker in the sub-set of well capitalized banks.

Table 2.7: Low vs High Bank Capitalization
low capitalization medium capitalization high capitalization

(1) (2) (3) (4) (5) (6)
ΔLOANS IMPAIRED LOANS ΔLOANS IMPAIRED LOANS ΔLOANS IMPAIRED LOANS

CAPITAL INFLOWS 1.524∗ 0.034 0.645∗∗∗ 0.100∗ 0.406 0.092
(1.67) (1.56) (2.56) (1.67) (0.69) (1.48)

Bank-Level Controls Yes Yes Yes Yes Yes Yes
Macro Controls Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes

Obs 13584 2017 12691 2494 12417 3015
R-squared 0.018 0.176 0.022 0.249 0.017 0.099

These regressions examine the effect of cross-border capital flows (proxied by the negative of the current account balance over GDP)
on credit growth and the impaired loans ratios, separately for banks with low, medium and high capitalization to account for the role
of agency problems. We further include several bank and macro controls in addition to time and country fixed effects.The t-statistics
are shown in parentheses, using standard errors clustered at the country-level.
∗ p < 0.10 , ∗∗ p < 0.05 , ∗∗∗ p < 0.01

Table 2.7 indicates that the effects of cross-border capital inflows on bank lending

volumes are decreasing in banks’ capitalization. Particularly, a 1-pp increase in capital

inflows raises the loan growth of poorly capitalized banks by 1.52 pp, relative to an effect

of 0.65 pp for banks with medium capitalization and a statistically insignificant effect of

0.41 pp for highly capitalized banks. Table 2.7 further shows that foreign capital flows

have the economically and statistically most meaningful effect on the credit risk-taking

23As explained in Section 2.2, we use banks’ actual capital ratio, rather than their regulatory capital ratio,
since it is a better proxy for the prevalence of agency problems. In addition, regulatory capital ratios are
only reported by a small fraction of the banks in our sample.
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incentives of banks with medium capitalization. The effect of poorly capitalized banks

is also positive, but has a statistical significance just below the 10% level (column (2)).

Clearly, well capitalized banks with respect to their lending and credit risks are unaf-

fected by international capital flows. Overall, these results indicate that banks with both

low and medium capitalization increase their lending and risk-taking most significantly

in the wake of cross-border capital inflows. This evidence is in line with the literature

that views the capital-to-asset ratio as the main bank-level variable capturing the degree

of agency problems and underlines the need, from a policy perspective, to raise bank cap-

ital ratios, thus reducing bank agency problems and inducing intermediaries to fund safer

projects.

Bank Size

We continue employing bank size as a measure of agency problems. This exercise fol-

lows the recent literature, which deems large banks organizationally more complex, so

that bank size is positively linked to agency problems (Laeven et al., 2014). A further

reason for higher agency problems in larger banks is provided in Wheelock and Wilson

(2012): government policies typically benefit large banks, bringing forward “too-big-to-

fail” related bail-out guarantees. We can thus expect that cross-border capital flows have

more muted effects for smaller banks. To evaluate this hypothesis, we define banks as

small if their total assets are in the lowest tertile of the distribution in the same country-

year pair (larger banks have total assets in the highest two tertiles). Then, we estimate

equation (2.1) separately for both sub-samples.

As is apparent from Table 2.8, cross-border capital flows have the economically and sta-

tistically most significant impact for the sub-sample of larger banks, consistent with the

aforementioned hypotheses on the link between bank size and the sensitivity to agency

problems. This result is further in line with Hahm et al. (2013) and Baskaya et al. (2017a),

who establish that larger banks have a higher share of non-core funding, which is closer
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linked to international capital markets than retail funding and, hence, more sensitive to

global conditions.

However, we also find small banks’ lending and risk-taking to be affected by international

capital flows (with a statistical significance just below the 10% level for the loan growth

regressions). Thus, cross-border capital flows do not only modify large banks’ lending

behavior; small banks are also affected by international capital flows. In Section 2.5, we

thus continue exploring the transmission of global liquidity to smaller banks.

Table 2.8: Small vs Large Banks
small banks larger banks

(1) (2) (3) (4)
ΔLOANS IMPAIRED LOANS ΔLOANS IMPAIRED LOANS

CAPITAL INFLOWS 0.587 0.058∗∗ 1.235∗∗ 0.054∗∗∗

(1.45) (1.98) (2.40) (3.88)
Bank-Level Controls Yes Yes Yes Yes
Macro Controls Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Country FE Yes Yes Yes Yes

Obs 12180 2208 26512 5318
R-squared 0.026 0.085 0.013 0.181

In these regressions,we test whether small and large banks are affected differently by foreign
capital flows (the current account over GDP multiplied by (-1)). The dependent variables are
credit growth and the imapired loans ratios. Small banks are banks in the lowest tertile of the
distribution of total assets. We also add bank and macro controls, as well as time and country
fixed effects. The t- statistics are shown in parentheses, using standard errors clustered at the
country-level.
∗ p < 0.10 , ∗∗ p < 0.05 , ∗∗∗ p < 0.01

2.5 The Transmission of International Liquidity to Smaller Banks

Having shown that small banks—which have a high ratio of retail deposits and, thus,

should hardly be affected by global liquidity conditions—also raise their lending and

risk-taking in the aftermath of capital inflows (see the results in the previous section), we

continue examining the transmission channels of international liquidity to smaller banks.

To this end, Table 2.9 shows the correlation between our measure of international capital
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inflows and several aggregate bank funding variables: the country-level median of total

interbank funding, of deposit interest rates and of the deposit-to-interbank ratio.24

Table 2.9: The Correlation between Capital Flows and Bank Funding Variables

Small Banks
Total Interbank Funding Deposit Interest Rate Deposit/Interbank Ratio

Capital Inflows 11% -2% 28%
Large Banks

Total Interbank Funding Deposit Interest Rate Deposit/Interbank Ratio
Capital Inflows 35% -11% -7%

It becomes obvious that large banks raise their total interbank funding following cap-

ital inflows. At the same time, they reduce the interest rate on retail deposits. Smaller

banks, in contrast, hardly experience increases in interbank funding. Instead, they hold

their customer interest rate constant, thereby attracting additional retail deposits (the cor-

relation between capital flows and the deposit-to-interbank ratio is equal to 28%). This

result is broadly consistent with the literature on the link between banks’ market power

and deposit rates, which shows that smaller (single-market) banks depend disproportion-

ately more on customer deposits and, as a result, attract retail funding by paying a higher

relative deposit interest rate (e.g., Barros, 1999; Hannan and Prager, 2006; Park and Pen-

nacchi, 2007).

We thus conjecture that the link between cross-border capital flows and small banks’

lending is driven by the increase in retail deposits for this type of banks. To verify this hy-

pothesis, we re-run the specification of Table 2.8 for small banks, differentiating between

small banks with low and high deposit growth over a two-year horizon.25

As is apparent from Table 2.10, small banks are entirely unaffected by international capital

flows if they have low deposit growth. In contrast, small banks with high deposit growth

24In order to make sure that our results are not driven by unrepresentative outliers, we drop the top 3%
of the respective variable.

25Low deposit growth banks have a two-year growth rate of deposits below the median of the annual
distribution.
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raise their lending and credit risk-taking in the wake of capital inflows, as can be seen

from the t-statistics of 1.66 and 4.75 on the respective variable (CAPITALINFLOWS) in

columns (3)-(4).

To sum up, the evidence presented in this essay implies that cross-border capital flows

affect large banks’ lending behavior disproportionately more. Yet, foreign capital flows

also have an effect on smaller banks, which is driven by deposit flows from large banks

(which have easier access to interbank funding and, hence, compete less severely for re-

tail deposits) to smaller banks. Therefore, whereas generally policy makers care about the

link between capital flows and financial stability working through shifts in the risk-taking

of large banks, we show that smaller institutions are also affected non-trivially by inter-

national financial integration. The result is a financially more unstable banking system

overall.

Table 2.10: The Transmission of International Liquidity to Small Banks
low deposit growth high deposit growth

(1) (2) (3) (4)
ΔLOANS IMPAIRED LOANS ΔLOANS IMPAIRED LOANS

CAPITAL INFLOWS -0.124 0.088 0.667∗ 0.244∗∗∗

(-0.13) (1.27) (1.66) (4.75)
Bank-Level Controls Yes Yes Yes Yes
Macro Controls Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Country FE Yes Yes Yes Yes

Obs 3553 363 3113 516
R-squared 0.004 0.128 0.017 0.259

In these regressions,we test whether small banks are affected by capital inflows via an increased
access to retail deposits, splitting the sample into small banks with low (below the median of the
distribution) vs high deposit growth.The dependent variables are credit growth and the impaired
loans ratios. The main regressor are foreign capital flows, proxied by the negative of the current
account balance over GDP. We add bank and macro covariates as well as country and time fixed
effects. The t-statistics are shown in parentheses; the standard errors are clustered at the country-
level.
∗ p < 0.10 , ∗∗ p < 0.05 , ∗∗∗ p < 0.01
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2.6 Robustness Checks

This section presents the results of several robustness checks. The results presented in

Table A2.4 (columns (1)-(2)) are generated by adding bank fixed effects to our model.

Although we argue in Section 2.2.2 that bank dummies lead to imprecise estimates be-

cause several of our regressors exhibit low time variation, this robustness check stresses

that unobserved time-invariant heterogeneity across banks does not bias our estimates.

The attendant results show that the sign and statistical significance of the estimated coef-

ficients of net capital inflows is robust to including bank fixed effects.

In columns (3)-(4), we change the country coverage of our sample, excluding German

banks, which are overrepresented in our data set (see Table 2.2). The corresponding esti-

mates indicate that our results are also robust to this adjustment.

In Section 2.3.2, we have presented a specification that restricts the sample to local banks.

This is important because multinational banks can use funds raised by the (foreign) parent

bank or by branches in other countries, which are subject to another intensity of capital

flows and can thus, potentially, bias our results. For this purpose, we have used the ECB’s

list of significant supervised entities and hand-collected information on whether they have

a foreign parent and/or a branch abroad. In the following sensitivity analysis, we use an

alternative data source to classify banks as local vs multinational—the foreign ownership

data of Claessens and van Horen (2014). In particular, we drop foreign-owned banks

from our sample, assuming that (i) they are more likely to operate in different countries

and (ii) they can more easily access foreign funding. As is apparent from columns (5)-

(6), cross-border capital flows are still significantly linked to both higher credit growth

and risk-taking. In addition, the economic size of the estimates is again larger than our

baseline estimates, confirming that our baseline results (that pool local and multinational

institutions) constitute a lower bound effect.

We continue by estimating our model over two sub-periods. In columns (1)-(2) of Table

A2.5, we exclude the sovereign debt crisis from our sample. Moreover, in columns (3)-
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(4), we restrict the sample period to 2001-2007 to underline that our results are also un-

affected by the global financial crisis and related changes in credit risk-taking incentives.

The results indicate that our coefficients are consistently estimated for both sub-periods.

Except for the specification of column (4), where the effect of capital flows is statistically

insignificant (which is not driven by a drop in the coefficient but rather a lower number of

observations, increasing the size of the standard errors), cross-border capital flows remain

economically and statistically important drivers of bank lending and risk-taking. There-

fore, neither the sovereign debt crisis nor the financial crisis do significantly affect our

results.

In our baseline analysis, we have focused on banks’ loan loss provisions and impaired

loans to establish the relationship between capital flows and credit risk-taking. In the

following sensitivity analysis, we explore the effects of global capital flows on banks’

z-score, which is a more general measure of bank risk and not only constrained to loan

risks. In particular, we calculate the z-score as follows:

ZSCORE i jt =
ROAi jt +SOLV ENCY i jt

sd(ROA)i j
, (2.2)

where ROA is the return on assets, SOLV ENCY is the capital-to-asset ratio and sd(ROA)

is the standard deviation of ROA, calculated over the entire sample period.26 Lepetit and

Strobel (2013, 2015) show that the z-score is negatively proportional to banks’ proba-

bility of insolvency. It is therefore widely used in the empirical banking literature (e.g.,

Beck et al., 2009; Laeven and Levine, 2009; Köhler, 2012; Bhagat et al., 2015; Chen et

al., 2017). In line with these papers, due to the skewness of this variable, we take the

natural logarithm of the z-score. We further dis-aggregate the z-score in columns (2) and

(3) of Table A2.6 by exploring the effect of capital flows on the returns on assets and

the capital-to-asset ratios, scaled by sd(ROA). This specification allows us to identify the

main component driving the dynamics of the z-score. The first column of Table A2.6

26Calculating it over a three- or four-year rolling window does not change the results.
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demonstrates that capital inflows lead to highly significantly lower bank z-scores. Specif-

ically, a 1-pp increase in capital inflows reduces the z-score by 1.1%. This result implies

that banks in countries with surges in foreign capital inflows are closer to insolvency.

Columns (2)-(3) underline that this effect is mainly driven by reductions in the capital-

to-asset ratios—a result consistent with earlier research by Bhagat et al. (2015). Overall,

this sensitivity analysis thus corroborates the robust relation between foreign capital flows

and bank risk-taking.

2.7 Conclusion

Although financial crises are regularly preceded by substantial inflows of foreign capital,

scarce attention has been devoted to the identification of channels from cross-border cap-

ital flows to the incidence of crises. Particularly, the impact of cross-border capital flows

on the composition of bank balance sheets has remained underexplored. In this essay, we

fill some of this gap by examining the effects of international capital flows on euro area

bank lending and risk-taking over the period 2001-2012. Euro area banks are an ideal lab-

oratory because intertemporal changes in cross-border capital flows in the euro area were

far-reaching and displayed considerable cross-country heterogeneity through the 2000s,

aiding identification of their effects on bank balance sheets using panel data. In addition,

studying countries within a monetary union allows us to disentangle fluctuations in inter-

national capital flows from changes in the monetary policy stance.

We find that cross-border capital inflows induce banks to increase their loan volumes,

their loan-to-asset ratios and both their shares of impaired loans and loan loss provisions.

These results uncover that cross-border capital flows increase financial instability for two

reasons: First, the increase in the loan-to-asset ratios implies that banks substitute other

assets (e.g., bonds) with loans, for which local banks have a comparative advantage over

foreign investors, but which also bear a higher average risk. Second, the increase in the

ratios of loan loss provisions and impaired loans implies that banks reduce the average
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quality of their loan portfolios.

We further document that these effects are exacerbated by bank agency problems, partic-

ularly by poor bank capitalization. From a policy perspective, this result underlines the

need to increase bank capital buffers, thus reducing agency problems and inducing inter-

mediaries to fund safer projects.

Finally, we also show that cross-border capital flows affect large banks’ lending behav-

ior disproportionately more. However, foreign capital flows also impact the credit risks

of smaller banks because they induce increased deposit flows from large banks (which

have easier access to interbank funding, inducing them to compete less severely for retail

deposits) to small banks. The result is a financially more unstable banking system overall.
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3 International Capital Flows and the Allocation of Credit

Across Firms

3.1 Introduction

The international finance literature finds that cross-border capital inflows lead to domestic

credit booms (e.g., Mendoza and Terrones, 2012; Lane and McQuade, 2014). However,

despite these sharp increases in credit volumes, countries with capital inflows often do not

tend to have higher economic growth rates: whereas some empirical studies find a posi-

tive effect of international capital inflows on growth, other research identifies a negative

relationship between both variables, especially in the long-run (e.g., Grilli and Milesi-

Ferretti, 1995; Edison et al., 2002; Alfaro and Charlton, 2007; Bonfiglioli, 2008; Bussière

and Fratzscher, 2008; Kose et al., 2009; Eichengreen et al., 2011; Aizenman et al., 2013).

The BIS provides one explanation for this paradox, contending that financial booms (e.g.,

because of foreign capital inflows) are often associated with a misallocation of resources

(Bank for International Settlements, 2015). As a consequence, although credit booms

raise economic growth in the short-run, they are also likely to distort the efficiency of

credit allocation and, thereby, to reduce the economic performance in the long-run. In

this essay, I provide an empirical test of this argument by exploring the effects of interna-

tional capital flows on the allocation of credit across firms.

The extant literature on the nexus between foreign capital and the efficiency of credit al-

location focuses on a shift in credit across industries/sectors, e.g., from the (high perform-

ing) tradable to the (low performing) non-tradable sector or from businesses to households

(e.g., Reis, 2013; Benigno and Fornaro, 2014; Samarina and Bezemer, 2016), devoting

less attention to the possibility that cross-border capital flows may also affect the credit

allocation within industries. While there are—to the best of my knowledge—no studies

on the relationship between capital flows and within-industry shifts in credit, two papers
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examine the within-industry shifts in physical capital associated with capital account lib-

eralizations and consequential surges in cross-border capital flows. Examining the dy-

namics of firms’ dispersion of capital and labor, Gopinath et al. (2017) identify a negative

relationship between Spanish capital inflows and the efficiency of capital allocation. In

contrast, Larrain and Stumpner (2017) find a positive impact of capital flows on the al-

locative efficiency in Central and Eastern Europe. These contradictory results underline

the need for further empirical research (i) on the nexus between international capital flows

and the within-industry efficiency of credit/capital allocation and (ii) on the causes for the

different results of the extant literature.

In contrast to Gopinath et al. (2017) and Larrain and Stumpner (2017), who model

changes in physical capital allocation, I focus on the effects of cross-border capital flows

on the allocative efficiency of lending, i.e., on the credit volume dynamics of recipient

firms with different ex-ante profitability (returns on assets).27 By modeling the allocation

of international liquidity to the real sector, I am able to empirically identify the transmis-

sion channels of international capital flows to within-industry shifts in credit and capital,

allowing me to provide a rationale for the opposing results of the extant literature.

I analyze the impact of cross-border capital flows on the efficiency of credit allocation, us-

ing a comprehensive data set of euro area firms over the period 1995-2014. The euro area

is particularly suitable for this investigation because the intertemporal variation in foreign

capital flows in that region was far-reaching and displayed considerable cross-country het-

erogeneity since 1995. An additional advantage is the stable institutional setting within

the euro area, particularly that firms in that region operate in a monetary union. Hence,

whereas a strand of the empirical finance literature focuses on monetary policy as a driver

of loan volume dynamics (e.g., Kashyap and Stein, 2000; Jiménez et al., 2014; Ioannidou

et al., 2015), I abstract from cross-sectional differences in the stance of monetary policy

and examine the variation in lending that is driven by foreign capital flows.

27See Bertrand et al. (2007) and Gropp et al. (2015) for similar regression frameworks.
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An empirical challenge when examining the effects of capital flows is that they might be

driven by global push factors (e.g., global uncertainty) or local pull factors (e.g., domes-

tic macroeconomic fundamentals). However, only capital flows that are driven by global

push factors are exogenous with respect to credit allocation in Europe. I overcome this

endogeneity problem by pursuing an instrumental variable regression, which allows me

to isolate the exogenous (push-driven) component of capital flows and, thus, to identify

the causal relationship between capital flows and the efficiency of credit allocation. In

particular, following Baskaya et al. (2017b), I instrument capital flows with a measure

of global uncertainty, the VIX. The VIX is a valid instrument for capital flows because

investors tolerate a higher country risk associated with investments in peripheral countries

during low levels of global uncertainty (lower VIX), increasing capital flows into these

regions (and vice versa). At the same time, capital inflows to core countries typically

decrease with a low degree of global uncertainty and they increase whenever global un-

certainty rises. These patterns can also be observed in the euro area, as shown in Section

3.2. Following this evidence, I overcome the endogeneity of cross-border capital flows

by instrumenting them with the interaction between the VIX and a euro area periphery

indicator.28 Finally, my identification strategy also relies on including firm, country-time

and industry-time fixed effects. These fixed effects will absorb the direct effect of cross-

border capital flows, but they allow me to control for unobserved heterogeneity and to

identify the within-industry shifts in credit across firms with different returns on assets.

My first main result is that an increase in global uncertainty induces capital to flow out

of periphery countries and into core countries. These exogenous capital inflows lead to

a disproportionate increase in credit growth of low performing firms. This effect is also

economically important: a 1-pp increase in cross-border capital inflows raises the annual

credit growth rates of firms at the 25th percentile of profitability by 0.2-0.6 pp more than

of firms at the 75th percentile. The main identifying assumption for the VIX to be a valid

28Interacting the VIX with the indicator variable is important in order to capture the different sensitivities
of capital flows in core and periphery countries with respect to global uncertainty.
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instrument is that it only affects firms’ credit growth via international capital flows. This

assumption could be violated if the VIX correlates with domestic credit demand.29 To

resolve this issue, I make use of the fact that higher credit demand should increase do-

mestic interest rates; instead, interest rates (especially so of risk-free assets) decrease if

an exogenous increase in the supply of savings dominates (e.g., Baskaya et al., 2017b;

Martinez-Miera and Repullo, 2017). Following this argument, I validate the identifying

assumption of the IV regressions and establish the relevance of supply side effects by

restricting the sample to episodes in which higher inflows (outflows) of foreign capital

were associated with reductions (rises) in the spread of 10-year sovereign bonds (relative

to the US rate). In this test, I show that the effect of international capital flows remains

statistically significant during these sub-periods.

Having related cross-border capital flows to firms’ credit growth conditional on their ex-

ante profitability, I next examine the effects of cross-border capital flows on firms’ ex-post

performance.30 In this exercise, I document that capital inflows lead to a disproportion-

ate decrease in low performing firms’ future performance growth—despite the distinct

increase in credit volumes for these firms. Therefore, foreign capital is not only allocated

overproportionally to firms with a low ex-ante profitability; additionally, low performing

firms display further decreases in their future profitability, constituting long-run hazards

for the aggregate economic performance.

Finally, I explore the transmission channels of cross-border capital flows to the (in)efficiency

of credit allocation. Particularly, I show that surges in capital inflows induce financial in-

stitutions and investors to search for yield/increase risk-taking. As a consequence, they

raise their credit supply to low performing firms, which have an increased probability of

29For instance, if the VIX correlates with the US business cycle and the business cycles in the euro area
follow the US cycle, then the VIX will be correlated with capital flows and the domestic business cycles,
thereby affecting credit demand.

30Generally, ex-ante low performing firms, rather than high performing firms, are constrained in their
access to credit. Yet, this type of firms has the highest debt growth rates following surges in capital inflows.
This could, potentially, enable them to invest in profitable projects and, thereby, to raise their future returns
on assets.
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default and hence pay a higher interest rate on their debt.31 The identification of this

channel is predicated on the theoretical literature that relates foreign capital inflows to

increased risk-taking. For instance, Martinez-Miera and Repullo (2017) show that cross-

border capital inflows can affect lending (in)efficiencies through an increase in the interna-

tional supply of loanable funds, which leads to a reduction in interest rates, an expansion

of loan volumes, and a decline in the monitoring intensity of financial market participants,

reducing the quality of loan portfolios and raising the probability of defaults in the finan-

cial system.32

To identify risk-taking/search for yield as the main transmission mechanism of capital

flows to the (in)efficiency of credit allocation, I present three different tests. First, I in-

troduce additional firm risk proxies in their interactions with foreign capital flows: the

leverage ratio, the interest coverage ratio and the share of capital expenditures.33 I find

that capital flows also increase the credit growth of poorly capitalized firms with high in-

terest coverage ratios and lower capital expenditures, suggesting that international capital

flows affect within-industry credit inefficiencies through increased risk-taking.

Second, I explore why financial institutions and investors lend disproportionately more to

low performing/risky firms. I conjecture that, as these firms pay a higher interest rate on

their debt, higher risk-taking allows financial markets to search for yield. I test this hy-

pothesis by estimating the effects of capital flows on firms’ credit growth conditional on

the ex-ante interest rate spread between low and high performing firms. The attendant re-

sults suggest that cross-border capital flows only raise the credit growth of less profitable
31For instance, estimating a duration model to explain firms’ survival time to default, Carling et al. (2007)

relate low firm profitability to a higher default probability. See also Altman (1968) for a similar argument.
As a consequence, firms below the industry median of the distribution of profitability pay an average spread
of 7.9% on their outstanding debt relative to high performing firms in my sample.

32Alternative theoretical channels, which generate the same empirical predictions with regard to the
relationship between capital inflows and credit allocation, depart from the assumption that capital inflows
generate excess liquidity. Existing theories then relate excess liquidity to lower interest rates, which induce
banks to search for yield (Rajan, 2006), as well as to an aggravation of bank agency problems, leading bank
managers to soften lending conditions (Dell’Ariccia and Marquez, 2006; Acharya and Naqvi, 2012).

33As argued by the existing empirical literature (e.g., Ben-Zion and Shalit, 1975; Carling et al., 2007;
Duchin and Sosyura, 2014; Paligorova and Santos, 2017), these variables are important drivers of firms’
default risk.
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firms disproportionately when the ex-ante interest rate of low performing firms, relative

to high performing firms, is distinct. Consequently, the inefficiency of credit allocation

following surges in capital flows is driven by the higher relative interest rate of low per-

forming firms.

Third, I examine whether the overproportional credit growth of low performing firms is

higher when the financial system is more prone to agency problems. This exercise is based

on the theoretical literature relating international capital flows to the dynamics of credit

volumes and risk, which departs from agency problems in the financial sector. Particu-

larly, I explore the role of agency problems along two dimensions: (i) agency problems

that rise in the concentration of the financial systems, raising the probability of “Too-big-

to-fail”-related implicit bail-out guarantees; and (ii) agency problems that increase in the

undercapitalization of the financial systems, as poorly capitalized intermediaries do not

fully internalize their risk of default (Holmstrom and Tirole, 1997). Consistent with the

aforementioned arguments, I find that highly concentrated and undercapitalized financial

systems increase their lending to low performing firms overproportionally—a result that

highlights the role of regulation for the allocative efficiency of lending. These results

further suggest that cross-country differences in risk-taking incentives—which rise in the

degrees of agency problems in the financial sector—are one likely reason for the oppos-

ing results of the extant literature on the relationship between cross-border capital flows

and changes in the within-industry efficiency of capital allocation (Larrain and Stumpner,

2017; Gopinath et al., 2017): only when the extent of agency problems in the financial

sector is marked, do cross-border capital flows adversely affect the allocative efficiency

of credit and capital allocation.

This essay contributes to the literature in several dimensions. First, my results can help to

explain the difficulties of the empirical literature to identify a uniform positive relationship

between cross-border capital inflows, credit booms and aggregate economic growth (e.g.,

Grilli and Milesi-Ferretti, 1995; Edison et al., 2002; Alfaro and Charlton, 2007; Bon-
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figlioli, 2008; Bussière and Fratzscher, 2008; Kose et al., 2009; Eichengreen et al., 2011;

Aizenman et al., 2013). Notably, I find that cross-border capital flows disproportionately

increase the credit growth of low performing firms, reducing their long-run firm-level

performance. Thereby, this essay also broadly adds to the nexus between finance and

growth (e.g., Schumpeter, 1934; Gurley and Shaw, 1955; Goldsmith, 1969; McKinnon,

1973; King and Levine, 1993; Rajan and Zingales, 1998; Levine et al., 2000). I further

contribute to the literature that investigates the real effects of lending (e.g., Acharya et al.,

2014; Cingano et al., 2016; Bentolila et al., 2018) and in particular to the literature on the

nexus between foreign capital, credit allocation and total factor productivity (e.g., Aoki

et al., 2010; Reis, 2013; Benigno and Fornaro, 2014; Benigno et al., 2015; Samarina and

Bezemer, 2016; Larrain and Stumpner, 2017; Gopinath et al., 2017). Relative to these

studies that mostly focus on a shift in credit allocation across industries, I show (i) that

international capital flows also affect the allocation of credit within industries and (ii) that

risk-taking incentives and agency problems in the financial sector are important mediat-

ing channels of cross-border capital flows to within-industry shifts in credit allocation.

Thereby, I finally add to the literature on the relationship between foreign capital flows

and the incidence of financial crises (e.g., Rancière et al., 2008; Reinhart and Rogoff,

2008; Obstfeld, 2012; Gourinchas and Obstfeld, 2012; Lane and McQuade, 2014; Taylor,

2014).

This essay is structured as follows. In Section 3.2, I describe the data set and introduce

the empirical strategy. My baseline results are presented in Section 3.3. Section 3.4 ex-

amines the relationship between foreign capital flows and future firm performance. In

Section 3.5, I explore the transmission mechanisms of global capital flows to credit allo-

cation. The results of several robustness checks are the focus of Section 3.6. Section 3.7

concludes.
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3.2 Data and Methodology

I analyze the impact of cross-border capital flows on the credit growth rates of firms with

different ex-ante profitability, using an international firm-level data set. The international

dimension of the data allows me to control for variables that vary mostly across countries,

but less over time (e.g., the characteristics of the financial system).

For mainly two reasons, this essay focuses on euro area firms. First, the intertemporal

variation in foreign capital flows in that region was far-reaching, displayed considerable

cross-country heterogeneity since 1995 and was strongly affected by a global (exogenous)

factor, allowing the identification of a causal relationship between capital flows and credit

allocation using instrumental variable regressions (see Section 3.2.3 for details on the

identification strategy). Second, countries in the euro area are characterized by a stable

institutional setting and a uniform monetary policy. Thus, whereas the existing empirical

research focuses on monetary policy as a driver of credit volume dynamics, my setting

abstracts from cross-sectional differences in the stance of monetary policy and examines

the variation in lending that is driven by international capital flows.

3.2.1 Data

My sample comprises firms in the eleven founding members of the euro area (i.e., firms

in Austria, Belgium, Finland, France, Germany, Ireland, Italy, Luxembourg, Netherlands,

Portugal and Spain) between the Madrid Summit of 1995—that announced the introduc-

tion of the euro—and 2014.34 35

The firm-level data stems from the Worldscope database, provided by Thomson Reuters.

It covers all euro area companies that are publicly quoted and a smaller number of private

companies. In sum, 20% of the firms in my sample are small and medium-sized (80% are

34Since 1994, these countries had to meet several convergence criteria and also coordinated their mone-
tary policy stance. As Greece failed to meet the criteria, it entered the euro at a later stage. I thus exclude
Greece from my sample. However, my results are also robust to the inclusion of Greek firms.

35I only have a limited number of observations for 2014. The results are also robust to the exclusion of
2014.
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Table 3.1: The Distribution of Sample Firms over Time

Country 1995 2000 2005 2010
Austria 24 41 50 53

Belgium 39 61 83 84
Finland 51 85 97 106
France 172 369 467 505

Germany 211 377 425 448
Ireland 9 17 20 21

Italy 53 117 176 189
Luxembourg 2 10 17 20
Netherlands 54 69 75 78

Portugal 18 33 40 41
Spain 50 77 99 109

∑ 683 1256 1549 1654

classified as large) and they account for about 50% of value added in the euro area (see

ECB, 2013). The focus on publicly quoted firms is beneficial because listed firms benefit

disproportionately more from cross-border capital flows through their access to the inter-

national bond markets. Further, larger firms typically maintain credit relationships with

large banks,36 which are presumably more affected by international capital flows through

an increase in the availability of wholesale funding (Baskaya et al., 2017b). An additional

advantage of listed firms is that their quality of accounting data is higher.

I correct my sample for implausible observations (e.g., non-positive equity ratios or lia-

bilities) and I exclude firms in the financial industry (including insurance companies).37

This results in a sample of more than 20,000 firm-year observations, structured in an

unbalanced panel of up to 1,654 firms (see Table 3.1).

3.2.2 Econometric Specification

I test my main hypothesis that cross-border capital flows disproportionately increase the

credit volumes of low performing firms by estimating the following regression equation:

36As small firms are more subject to information asymmetries, they often maintain credit relationships
with smaller banks that are headquartered closer to relationship customers, reducing problems related to
asymmetric information (Berger and Udell, 2002).

37Firms in these industries are indicated by the Worldscope general industry codes 4, 5 and 6.
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∆DEBT f i jt = α f i j +α jt +αit +β ∗ (CAPITALINFLOWS j,t−1 ∗PROFITABILITY f ,i, j,t−1)

+θ ∗X f ,i, j,t−1 + ε f i jt , (3.1)

where f indexes firms, i industries,38 j countries and t time. The dependent variable in

equation (3.1) is the relative change in firm debt, defined as the sum of all interest bear-

ing financial liabilities (i.e., bank loans and debt securities). The main advantage of this

definition is that firm debt is not restricted to bank loans; instead, it also includes the vari-

ation in credit allocation through the international bond markets, which is important for

an analysis based on listed firms (that also have non-trivial amounts of bond funding on

their balance sheets).

CAPITALINFLOWS j,t−1 is the share of net cross-border capital inflows over GDP. In

my baseline regressions, I approximate capital flows by different variables. First, I use

the negative of the current account balance over GDP as the broadest measure of net

cross-border capital flows. Second, I dis-aggregate the current account and differenti-

ate between debt flows (the sum of net portfolio debt inflows and other inflows, which

mostly consist of interbank credit flows), equity flows and foreign direct investments.39

In these regressions, I show that the results are only driven by cross-border debt flows,

which therefore seem to be the most accurate metrics of the effects of foreign capital on

credit allocation. I hence use this variable as the main proxy for capital flows in all of the

subsequent regressions.

The choice of a net flow measure, instead of a gross flow measure, of cross-border capi-

38The number of industries according to the Worldscope industry identifier is comparable to the three-
digit ISIC and two-digit SIC codes. A similar dis-aggregation of industries is, for instance, also used in
the empirical literature on the effects of finance on growth (e.g., Rajan and Zingales, 1998). My results,
however, are also robust to a smaller number of industries, e.g., using the one-digit SIC codes (results
readily available upon request).

39As portfolio debt and equity flows in Luxembourg and Ireland (which serve as international financial
centers) occasionally take extreme values exceeding +100% and -100% of GDP, I drop the top and bottom
3% of observations for these variables in my regressions.
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tal is justified from the perspective that the correlation between gross debt flows and the

average firm-level interest rate in my sample is relatively low (3%-6%). Consequently,

gross capital flows do not necessarily affect financial conditions, as inflows and outflows

potentially net each other out. This result is broadly in line with some of the extant inter-

national finance literature that emphasizes the role of net capital flows for the evolution of

credit cycles and risk (e.g., Caballero, 2014; Catão and Milesi-Ferretti, 2014; Hoffmann

and Stewen, 2017).

Consistent with the BIS (2015) that relates credit booms (e.g., due to capital inflows) to

a lower allocative efficiency, my hypothesis is that financial institutions use inflows of

global liquidity to disproportionately increase lending to less profitable firms. I thus in-

teract cross-border capital flows with firms’ profitability (PROFITABILITY ), proxied by

the returns on assets. Thus, the coefficient of interest is β , determining whether higher

capital inflows lead to increased credit volumes of low performing firms.40

X f ,i, j,t−1 includes the following firm-level controls: the return on assets (PROFITABILITY ),

the logarithm of total assets (SIZE), the share of liquid assets relative to short-term liabil-

ities (LIQUIDITY ) and firms’ equity ratios (CAPITAL).

α f i j, α jt and αit are firm, country-year and industry-year fixed effects. These fixed effects

will absorb the direct effect of cross-border capital flows, but they allow me to examine

the role of firm heterogeneity, i.e., to identify within-industry shifts in credit across firms

with different returns on assets. The standard errors are clustered at the industry-year

level to account for the within-sector correlation across firms.

3.2.3 Identification via Instrumental Variables

Cross-border capital flows might be driven by global push factors (e.g., global uncer-

tainty) or local pull factors (e.g., domestic macroeconomic fundamentals).41 As only
40The strategy of interacting my main regressor with a measure of profitability is based on a specification

by Bertrand et al. (2007).
41See, for instance, Calvo et al. (1996), Fratzscher (2012), Bluedorn et al. (2013), Rey (2013) and Bruno

and Shin (2015) for an overview.
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Figure 1: This graphs shows the time series evolution of the VIX (in %), the in-sample
average share of cross-border debt flows to Ireland, Italy, Portugal and Spain (periphery)
and the share of cross-border debt flows to euro area core countries (both in % of nominal
GDP).

capital flows that are driven by global push factors are exogenous with respect to credit

allocation in Europe (Baskaya et al., 2017b), I pursue an instrumental variable regression

in order to isolate the exogenous (push-driven) component of capital flows and, thus, to

identify the causal relationship between capital flows and the efficiency of credit alloca-

tion. In particular, following Baskaya et al. (2017b), I instrument capital flows with a

measure of global uncertainty, the VIX. The VIX is a valid instrument for capital flows

because of the relation between country risk and capital flows. During low levels of

global uncertainty, investors tolerate a higher country risk associated with investments in

peripheral countries, increasing capital flows into these regions.42

42Further evidence for the relationship between the VIX and international capital flows can be found in
Forbes and Warnock (2012), Cerutti et al. (2015), Miranda-Agrippino and Rey (2015) and Fratzscher et al.
(2018), who show that low global uncertainty is associated with capital flows into peripheral economies.
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As is apparent from Figure 1, the negative relationship between the VIX and the aver-

age cross-border capital flows into periphery countries, proxied by debt inflows over GDP

(my main measure of capital flows in this essay), can also be observed in my sample of

euro area firms. At the same time, high global uncertainty is associated with debt flows

into euro area core countries: whenever the VIX is high (particularly following the global

financial crisis), the shares of capital flows into these countries peak. This positive link

between the VIX and capital inflows into euro area core countries is further confirmed by

the high correlation coefficient of 51% between both variables.

Following this evidence, I overcome the endogeneity of cross-border capital flows by in-

strumenting them with the VIX in its interaction with a euro area periphery indicator,

which is equal to one for Ireland, Italy, Portugal and Spain. Interacting the VIX with the

indicator variable is important in order to capture the different sensitivities of capital flows

in core and periphery countries with respect to global uncertainty, as previously discussed.

Table A3.2 (Appendix) shows the estimates of a regression of cross-border debt flows on

the interaction between the VIX and the euro area periphery indicator. The attendant re-

sults indicate that this interaction is a valid instrument for international capital flows: high

global uncertainty disproportionately raises capital flows to euro area core countries and

reduces capital flows to the peripheral economies in the region. In the course of this essay,

I will also discuss and validate the identifying assumptions of the instrument.

3.2.4 Summary Statistics

This section presents the descriptive statistics for the variables included in my baseline

analysis. Firm debt is growing moderately with a median rate of 1.0%. The variation in

credit growth, however, is distinct, indicated by a 25th percentile of -17.1% and a 75th

percentile of 26.4%.

My main measure of net cross-border capital inflows (debt flows) has a median value

of 1.69% relative to GDP. Therefore, most countries in my sample exhibit pronounced
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inflows of cross-border debt. The median current account balance (which I multiplied by

(-1) to facilitate the interpretation) is equal to -0.52%. The negative sign for this measure

implies that the median firm operates in a country with net capital outflows. This result

is a consequence of the large number of firms located in countries with external surpluses

(see Table 3.1). FDI inflows and equity inflows are, on average, equal to -0.66% and

-0.26%, respectively. The median VIX over the period 1995-2014 is equal to 22.55%.

Turning to the summary statistics with regard to the explanatory variables on the firm-

level, I find that the average return on assets is equal to 4.82%. Again, the variation is

pronounced and ranges from 2.02% (25th percentile) to 7.63% (75th percentile). Finally,

the median natural logarithm of total assets is equal to 12.17 thousand C, the average

liquidity ratio is equal to 0.96% and the average share of equity to total assets is equal to

39.83%.

Table 3.2: Summary Statistics

Unit Observations 25th Median 75th Source
Dependent Variable

ΔDEBT % 20101 -17.08 1.00 26.42 Worldscope

Regressors

CURRENT ACCOUNT % 22423 -3.80 -0.52 1.27 IMF
DEBT INFLOWS % 20405 -1.61 1.69 4.62 IFS
EQUITY INFLOWS % 19620 -2.07 -0.26 1.66 IFS
FDI INFLOWS % 20433 -2.58 -0.66 0.79 IFS
VIX % 22423 16.44 22.55 25.60 FRED
PROFITABILITY % 20421 2.02 4.82 7.63 Worldscope
SIZE ln(1000C) 22423 10.74 12.17 13.92 Worldscope
LIQUIDITY % 21759 0.69 0.96 1.40 Worldscope
CAPITAL % 22413 28.11 39.83 53.02 Worldscope
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3.3 Baseline Results

In this section, I present the baseline results. Before showing the IV estimates, I start

estimating the regressions with OLS.

Column (1) of Table 3.3 presents the results of a regression of firms’ credit growth on

the negative of the current account (without interacting it with firms’ profitability).43 The

corresponding coefficient is positive and significant at the 1% level, indicating that capital

inflows are associated with higher credit volumes. Whereas the link between capital flows

and credit booms has already been established in the extant literature (e.g., Mendoza and

Terrones, 2012; Lane and McQuade, 2014), less is known about how the additional credit

is allocated across firms. Column (2) thus interacts the current account with firms’ returns

on assets. The attendant result suggests that capital inflows disproportionately raise the

credit growth rates of low performing firms. In economic terms, a 1-pp increase in cross-

border capital inflows raises the annual credit growth rates of firms at the 25th percentile

of profitability by 0.2 pp more than of firms at the 75th percentile, which is non-trivial

against the background of a median annual credit growth rate of 1%.

I continue presenting the IV results, which allow me to identify the causal relationship

between capital flows and credit allocation. Higher net capital inflows (instrumented with

the VIX) still raise the credit growth of low performing firms disproportionately more, as

can be seen from the significant interaction coefficient in column (3).

In columns (1)-(3), I used the current account over GDP as the measure of capital flows.

Next, I dis-aggregate this variable into cross-border debt flows (portfolio debt flows and

other (interbank) credit flows), equity flows and foreign direct investments. This is impor-

tant because debt flows, rather than FDI or equity flows, are arguably more closely related

to firms’ credit growth.44

43I am thus not able to include country-year fixed effects.
44For instance, especially cross-border debt flows provide international funding to financial intermedi-

aries, thereby raising their credit supply to the corporate sector.
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The corresponding estimates confirm this conjecture by showing that only the inter-

action between cross-border debt flows and firms’ profitability (column (4)) is negative

and statistically significant. This effect is not only statistically significant, but also eco-

nomically meaningful: the annual credit growth differential between a firm at the 25th

percentile of the profitability distribution, relative to a firm at the 75th percentile, is equal

to 0.6 pp (for a 1-pp increase in capital inflows). In contrast, neither equity flows nor FDI

flows affect the credit allocation across firms.45 Therefore, cross-border debt flows seem

to be the most accurate metrics of the effects of foreign capital on credit allocation. I

hence use this variable as the main proxy for capital flows in all of the subsequent regres-

sions.

The identifying assumptions for the VIX to be a valid instrument are: (i) the VIX is ex-

ogenous to fundamentals in the euro area countries; and (ii) the VIX only affects firms’

credit growth via international capital flows. The first assumption is satisfied, as—even

during the European sovereign debt crisis of 2010-12—global uncertainty has continued

to decline (see Figure 1). Hence, there does not seem to be a close relation between do-

mestic fundamentals in the euro area and the VIX.46 The second assumption, however,

might be violated if the VIX correlates with domestic credit demand. For instance, if

the VIX correlates with the US business cycle and the business cycles in the euro area

follow the US cycle, then the VIX will be correlated with capital flows and the domes-

tic business cycles, thereby affecting credit demand. To resolve this issue, I make use

of the fact that higher credit demand should increase domestic interest rates; instead, in-

terest rates decrease if and only if supply shocks dominate (e.g., Baskaya et al., 2017b).

This reduction in interest rates associated with an exogenous (supply-driven) increase

in capital inflows has further been shown to be particularly distinct for risk-free assets

45The F-statistics on the excluded instruments for these two variables are below 10. Hence, the VIX is no
appropriate instrument for equity flows and FDI. However, in unreported OLS specifications, I show that
equity flows and FDI are still insignificantly associated with changes in credit allocation.

46In a robustness check, I will further drop observations during 2010-2012 because, if anything, the VIX
has been endogenous to euro area fundamentals during this episode. My results are unaffected.
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(Martinez-Miera and Repullo, 2017). Therefore, I validate the identifying assumption

of the previous IV regression by restricting the sample to episodes in which higher in-

flows (outflows) of foreign capital were associated with reductions (rises) in the spread of

10-year sovereign bond yields (relative to the US rate). For these periods, based on the

argument scheduled above, I can convincingly claim that the dynamics of cross-border

capital flows are supply-driven and thus exogenous with respect to credit allocation in the

euro area. Column (7) highlights that the effect of international debt flows remains statis-

tically significant during these sub-periods. In unreported estimations, I further document

that capital flows have an insignificant effect on the dynamics of credit allocation during

episodes in which demand factors dominate (results available upon request). This result

implies that only cross-border capital flows that are followed by a reduction in interest

rates (i.e., supply-driven cross-border capital flows) are associated with more credit to

low performing firms.

In all of the specifications, an increase in firm size, a decrease in the ratio of liquid assets

and both lower capital ratios (implying higher debt ratios) and profitability reduce firms’

credit growth. Thus, larger firms with higher debt ratios tend to grow less. These micro-

level results can be seen as broadly consistent with the literature on aggregate growth

convergence (e.g., Baumol, 1986).

To sum up, whereas the existing literature on the nexus between foreign capital and the ef-

ficiency of credit allocation focuses on a shift in credit allocation across industries/sectors

(e.g., Reis, 2013; Benigno and Fornaro, 2014; Samarina and Bezemer, 2016), Section 3.3

shows that international capital flows also affect the allocation of credit within industries.

This change in credit allocation could provide one explanation for the difficulties of the

empirical literature to identify a distinct positive relationship between external financial

liberalization, cross-border capital flows and economic growth: more credit to low per-

forming firms is likely to reduce the economic dynamics in the long-run. I will continue

examining the detrimental effects of cross-border capital flows on credit allocation by
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identifying the relation between foreign capital and future firm performance.

3.4 Changes in Future Firm Performance

In Section 3.3, I have shown that cross-border capital inflows lead to an increase in credit

growth of ex-ante low performing firms. This result, however, does not necessarily imply

a reduction in the efficiency of credit allocation: as in general especially ex-ante low per-

forming firms, relative to high performing firms, are constrained in their access to external

finance,47 their increased credit growth associated with cross-border capital inflows could

allow them to invest in profitable projects, thereby potentially raising their future returns

on assets. I thus continue examining the effects of foreign capital flows on firms’ ex-post

performance, estimating the following equation:

∆PROFITABILITY f ,i, j,t+4 = α f i j +α jt +αst + γ ∗ (CAPITALINFLOWS jt ∗

PROFITABILITY f i jt)+µ ∗X f i jt + ε f i jt . (3.2)

The dependent variable in equation (3.2) is the (long-run) log difference in the return on

assets of firm f, in industry i and country j, between year t+4 and t.48 The main regressor

is the interaction between cross-border debt inflows over GDP (again instrumented by

the VIX) and firms’ ex-ante profitability. Further, I also control for the set of firm-level

controls presented in Section 3.2, in addition to firm, country-year and industry-year fixed

effects.

I further hypothesize that the link between foreign capital flows and firms’ ex-post perfor-

mance is most pronounced for firms with high credit growth. In this regard, I also explore

47See the literature review in the introduction.
48I experimented with a longer or shorter time frame for the future earnings response. My results are

unaffected. Further, I winsorize this variable at the 1% level because some growth rates take extreme values
exceeding +1000% and -1000%.
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the heterogeneous effects of cross-border capital on the future earnings response of firms

with high and low debt growth rates at time t. Following Bertrand et al. (2007), I first

compute a measure of residual annual changes in firm debt by regressing the relative one-

year change in firm debt on the following set of observable firm characteristics: lagged

return on assets, lagged total assets, lagged liquidity and lagged capitalization. I use the

residual from this regression as an exogenous measure of firm-level changes in debt that

cannot be explained by observable firm characteristics. Then, I split the sample into firms

in the top tertile and in the lowest two tertiles of the distribution of residual changes in

debt.49

Table 3.4: Changes in Future Firm Performance
whole sample low debt growth high debt growth

(1) (2) (3)
ΔPROFITABILITY ΔPROFITABILITY ΔPROFITABILITY

CAPITAL INFLOWS × PROFITABILITY 0.006 0.070 0.227∗

(0.05) (0.24) (1.69)
PROFITABILITY -4.654∗∗∗ -6.123∗∗∗ -3.081∗∗∗

(-8.25) (-5.68) (-5.07)
Firm-Level Controls Yes Yes Yes
Firm Fixed Effects Yes Yes Yes
Country-Year Fixed Effects Yes Yes Yes
Industry-Year Fixed Effects Yes Yes Yes

Obs 14230 7786 5809
R-squared 0.302 0.404 0.479

This table reports the results for the regression of equation 3.2. The dependent variable is the 4-year change in profitability.The main
regressors are the interactions between cross- border capital inflows (the total of portfolio debt flows and other flows over GDP) and
firms’ ex- ante profitability. Capital flows are instrumented with the VIX in its interaction with a dummy that is one for Italy, Ireland,
Portugal and Spain. I control for several firm-level variables, as well as firm, country-year and industry-year fixed effects.In columns
(2) and (3), I condition the corresponding effects of capital flows on low and high firm debt growth. The standard errors are clustered
at the industry-year level and the t-statistics are shown in parentheses.

∗ p < 0.10 , ∗∗ p < 0.05 , ∗∗∗ p < 0.01

The attendant result of column (1) shows that, in general, higher inflows of cross-

border capital do not lead to significantly different reactions of the ex-post performance

of high and low performing firms, as can be gauged from the low t-statistic of 0.05 on

49In unreported specifications, I also repeat this analysis using the observed one-year change in firm debt
(without taking out the part that can be explained by observables). This does not change any of my results.
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the interaction term. Columns (2)-(3), however, identify differential effects for low and

high performing firms, depending on firms’ past credit growth rates. For the sub-set of

firms that have a lower change in residual debt at time t, the interaction between capital

flows and firms’ ex-ante returns on assets is again not statistically different from zero. In

contrast, foreign capital disproportionately reduces the long-run profitability growth rates

of low performing firms in the sub-sample of firms with high debt growth, indicated by

the t-statistic of 1.69 on the interaction term in column (3). This effect is not only statis-

tically significant, but also economically important: the long-run profitability growth rate

of a firm at the 25th percentile of the (ex-ante) profitability distribution is 1.3 pp lower

(for a 1-pp increase in capital inflows) than the corresponding growth rate of a firm at the

75th percentile, which is non-trivial against the background that the average profitability

growth in my sample is equal to -6.5% (prior to the global financial crisis it was positive

and equal to 3.8%).

These results emphasize that cross-border capital flows, despite a relaxation of credit con-

straints, do not seem to induce low performing firms to invest in profitable projects and,

thereby, to raise their ex-post performance. Consequently, foreign capital is not only al-

located overproportionally to firms with a low profitability; additionally, low performing

firms that obtain the additional funding exhibit a lower future profitability, constituting

long-run hazards for the aggregate economic performance. This result can help to ratio-

nalize the difficulties of the empirical literature to identify a distinct positive relationship

between cross-border capital flows and aggregate economic growth.

3.5 The Transmission Mechanisms of Capital Flows to Credit Allo-

cation

In the previous tests, I have established an empirical link between cross-border capital

inflows, increased credit growth of the least profitable firms within an industry and a de-
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terioration of future firm performance. Consistent with the theoretical literature reviewed

in the introduction, this section identifies risk-taking/search for yield of the financial sec-

tor as the main transmission mechanism of international capital flows to a less efficient

credit allocation. Particularly, I show that cross-border capital inflows induce financial

institutions and investors to expand their credit supply to low performing firms because

these firms have a higher probability of default and thus pay a higher interest rate on their

debt.50

Introducing different firm risk variables in their interactions with cross-border capital

flows, the first set of tests (Section 3.5.1) shows that surges in capital flows are associ-

ated with increased debt volumes of riskier firms. In Section 3.5.2, I document that these

increased credit volumes are driven by the higher relative interest rate of low perform-

ing/risky firms, thus allowing financial market participants to search for yield. Theoretical

models that relate international capital flows to the dynamics of credit volumes and risk

are based on agency problems in the financial sector. I therefore continue strengthening

the evidence on risk-taking/search for yield as the main mediating channel of cross-border

capital flows by examining whether the credit growth of low performing firms is higher

when the financial system is more prone to agency problems—problems that rise in the

undercapitalization and concentration of the financial system (Section 3.5.3).

3.5.1 Introducing Additional Firm Risk Proxies

To establish the role of risk-taking as the main mediating channel of cross-border capital

flows to the (in)efficiency of credit allocation, I start introducing additional ex-ante firm

50For instance, estimating a duration model to explain firms’ survival time to default, Carling et al.
(2007) relate low firm profitability to a higher default probability. See also Altman (1968) for a similar
argument. In a recent empirical study on banks’ maturity composition, Paligorova and Santos (2017) argue
that profitability is one important dimension of firm risk. In my sample, consistent with this argument,
firms in the lowest 50% of the industry distribution of returns on assets pay an average interest rate spread
of 7.9% (after an outlier correction of the top 1% of interest rates) relative to firms in the top 50%. This
difference between both types of firms is significant at the 1% level.
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risk proxies, interacted with cross-border capital flows over GDP.51 I hypothesize that for-

eign capital flows also disproportionately affect the credit volumes of firms that are risky

according to these additional dimensions of firm risk.

The first firm-level risk measure that I employ is the leverage ratio (debt/equity). Firms

with higher leverage are more prone to asset substitution, undertaking more projects with

a higher incidence to fail. Further, in case of failure, these firms have a worse loss-

absorbing capacity and are thus more likely to default. Empirically, Ben-Zion and Shalit

(1975) and Carling et al. (2007) document the positive relationship between firms’ lever-

age and default risk. As further firm risk proxies, I use the interest coverage ratio and the

ratio of capital expenditures in total assets. Duchin and Sosyura (2014) argue that firms

with a higher interest coverage ratio and a lower fraction of tangible assets/lower capital

expenditures have a lower probability to serve their debt, especially once they are affected

by adverse macroeconomic or idiosyncratic shocks.52 Additionally, the recovery of prin-

cipal and interest, once these firms fall in default, is also subject to greater uncertainty.

Columns (1)-(2) of Table 3.5 demonstrate that the interactions between capital flows and

the respective firm risk variable enter the model with positively significant coefficients,

suggesting that the credit growth rates of levered firms with high interest coverage ratios

are affected more by international capital flows. Further, financial institutions also seem

to increase their lending to firms with low capital expenditures (though this coefficient is

not statistically different from zero), indicated by the negative interaction term in column

(3). In economic terms, a 1-pp increase in cross-border capital flows leads to a 0.7-2.2

pp credit growth differential between firms at the 25th percentile and firms at the 75th

percentile of the distribution of the respective risk variable.

51These firm risk variables are winsorized at the 1% level so that the results are not driven by unrepre-
sentative outliers.

52See also Paligorova and Santos (2017).
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Table 3.5: The Interaction with Other Firm Risk Variables
(1) (2) (3)

ΔDEBT ΔDEBT ΔDEBT

CAPITAL INFLOWS × LEVERAGE 0.007∗∗∗

(3.55)
CAPITAL INFLOWS × INTEREST COVERAGE 1.450∗∗∗

(3.78)
CAPITAL INFLOWS × CAPITAL EXPENDITURES -0.069

(-0.77)
LEVERAGE -0.029∗∗∗

(-3.22)
INTEREST COVERAGE -8.918∗∗∗

(-6.26)
CAPITAL EXPENDITURES 0.929∗∗∗

(4.10)
Firm-Level Controls Yes Yes Yes
Firm Fixed Effects Yes Yes Yes
Country-Year Fixed Effects Yes Yes Yes
Industry-Year Fixed Effects Yes Yes Yes

Obs 18156 18163 17600
R-squared 0.227 0.228 0.237

In these regressions, I introduce additional firm risk variables apart from firms’ return on assets. The dependent
variable is the credit growth rate of firms. The main regressors are capital flows, interacted with firms’ leverage,
interest coverage ratios and capital expenditures. Capital flows are instrumented with the VIX in its interaction
with a dummy that is one for Italy, Ireland, Portugal and Spain. I control for several firm-level variables, as well
as firm, industry-year and country-year fixed effects. The standard errors are clustered at the industry-year level
and the t-statistics are shown in parentheses.

∗ p < 0.10 , ∗∗ p < 0.05 , ∗∗∗ p < 0.01
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These results suggest that cross-border capital flows affect the within-industry alloca-

tion of credit through changes in risk-taking. This evidence is in line with the macroeco-

nomic literature exploring the relationship between foreign capital flows, financial sector

risk and the incidence of crises (e.g., Rancière et al., 2008; Reinhart and Rogoff, 2008;

Obstfeld, 2012; Gourinchas and Obstfeld, 2012; Lane and McQuade, 2014; Taylor, 2014).

3.5.2 Controlling for the Interest Rate Spread of Low Performing Firms

Having documented that surges in cross-border capital flows are associated with increased

credit growth rates of risky firms, this section explores why financial institutions and

investors allocate disproportionately more credit to these firms. Consistent with Rajan

(2006), my conjecture is that higher risk-taking allows financial markets to search for

yield. Thus, the rise in credit growth of low performing firms is likely to be driven by

their higher relative interest rate: as pointed out before, the average spread in my sample

between firms below and above the profitability median is equal to 7.9%. To test this hy-

pothesis, I proceed as follows. First, I calculate a time-varying, ex-ante interest rate spread

between firms below and above the profitability median (for the respective industry-year

pair). Second, I regress firms’ credit growth, separately for spreads below and above the

median, on the interaction between cross-border capital flows and firms’ profitability. To

the extent that the higher relative interest rate of less profitable firms is the driving force

behind the adverse effects of international capital flows on credit allocation, I expect the

interaction between capital flows and firms’ profitability to be more statistically signifi-

cant in the upper half of the distribution of ex-ante interest rate spreads.

As can be gauged from the negatively significant interaction term in column (2), cross-

border capital flows disproportionately raise the credit growth rates of less profitable firms

only when the ex-ante interest rate of low performing firms, relative to high performing

firms, is distinct. In economic terms, whereas the interaction term in column (1) is even

positive (but not statistically different from zero), a 1-pp increase in cross-border capital
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flows in column (2) leads to a 0.89 pp credit growth differential between firms at the 25th

percentile and firms at the 75th percentile of the profitability distribution. This result sug-

gests that the inefficiency of credit allocation following surges in capital flows is driven

by the higher interest rate of less profitable firms relative to their more profitable industry

peers.

As a high interest rate spread should reduce—rather than increase—low performing firms’

credit demand, these results also corroborate the role of supply side effects, providing

further evidence for the validity of the IV identifying assumption (see the discussion of

Section 3.3).

Table 3.6: Controlling for the Interest Rate Spread of Low Performing Firms
The spread of low performing firms is below the median above the median

(1) (2)
ΔDEBT ΔDEBT

CAPITAL INFLOWS × PROFITABILITY 0.101 -0.159∗∗

(1.04) (-2.03)
PROFITABILITY 0.721∗∗∗ 0.280

(2.76) (1.56)
Firm-Level Controls Yes Yes
Firm Fixed Effects Yes Yes
Country-Year Fixed Effects Yes Yes
Industry-Year Fixed Effects Yes Yes

Obs 8197 9831
R-squared 0.335 0.260

This table reports the results for the regression of equation 3.1, conditioning the corresponding effects on the
interest rate spread between low and high performing firms. The dependent variable is the credit growth rate
of firms. The main regressors are capital flows, interacted with firms’ profitability. I instrument capital flows
with the VIX in its interaction with an indicator that is one for Italy, Ireland, Portugal and Spain.I control for
several firm-level variables, as well as firm, industry-year and country-year fixed effects. The standard errors
are clustered at the industry-year level and the t-statistics are shown in parentheses.

∗ p < 0.10 , ∗∗ p < 0.05 , ∗∗∗ p < 0.01
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3.5.3 The Role of Agency Problems

Theoretical models that relate international capital inflows to the dynamics of credit vol-

umes and risk are based on agency problems in the financial sector (e.g., Dell’Ariccia

and Marquez, 2006; Acharya and Naqvi, 2012; Martinez-Miera and Repullo, 2017).

Therefore, I further strengthen the evidence on risk-taking/search for yield as an impor-

tant transmission channel of cross-border capital flows to credit allocation by examining

whether the credit growth of low performing firms is higher when the financial system is

more prone to agency problems.

The following analysis focuses on agency problems in the banking sector, rather than ex-

ploring agency problems in the entire financial system because, due to the heterogeneity

of the various financial market participants, it is difficult to approximate agency problems

in the whole financial sector. As a consequence, the theoretical and empirical literature

typically focuses on agency problems in the banking sector (e.g., Dell’Ariccia and Mar-

quez, 2006; Acharya and Naqvi, 2012; Jiménez et al., 2014).

Particularly, I examine the interaction of cross-border capital flows and bank agency prob-

lems along two dimensions: (i) agency problems that rise in the concentration of financial

intermediaries, raising the probability of “Too-big-to-fail”-related implicit bail-out guar-

antees; and (ii) agency problems that increase in banks’ undercapitalization, as poorly

capitalized banks do not fully internalize their risk of default (Holmstrom and Tirole,

1997). Econometrically, I estimate equation (3.1) for different sub-samples.

First, the sub-samples of banking sectors where the average ex-ante concentration (prox-

ied by the asset share of the five largest banks in the respective country) is below or above

the median of the distribution (columns (1) and (2)). Second, I differentiate between

banking sectors with an average ex-ante capital-to-asset ratio below or above the median

(columns (3) and (4)).53 Consistent with the aforementioned literature, I hypothesize that

53The numbers of observations are not evenly split between the sub-samples because of the different
numbers of firms in each country. For instance, the German banking sector has an ex-ante concentration
just below the median. Thus, all of the German firm observations fall into the below-median sub-sample
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the disproportionate increase in credit growth of low performing firms (indicated by a

negative interaction term between capital flows and firms’ returns on assets) is exacer-

bated if banking sectors have a high concentration and low capitalization.

As can be gauged from columns (2) and (3), cross-border capital flows only raise the

credit growth rates of low performing firms disproportionately if agency problems in the

banking sectors are distinct. In economic terms, the annual credit growth rate of a firm at

the 25th percentile of the profitability distribution is 0.7-0.9 pp higher (for a 1-pp increase

in capital inflows) than the corresponding growth rate of a firm at the 75th percentile if the

banking sectors have a high concentration or poor capitalization. In contrast, international

capital flows are not associated with an overproportional lending to firms with low returns

on assets if the degree of agency problems is low (columns (1) and (4)).

Table 3.7: The Role of Agency Problems
Concentration Capitalization

low high low high

(1) (2) (3) (4)
ΔDEBT ΔDEBT ΔDEBT ΔDEBT

CAPITAL INFLOWS × PROFITABILITY -0.089 -0.158∗∗∗ -0.122∗ -0.025
(-1.41) (-2.64) (-1.69) (-0.14)

PROFITABILITY 0.244∗ 0.953∗ 0.313∗∗ 0.099
(1.90) (2.20) (2.40) (0.14)

Firm-Level Controls Yes Yes Yes Yes
Firm Fixed Effects Yes Yes Yes Yes
Country-Year Fixed Effects Yes Yes Yes Yes
Industry-Year Fixed Effects Yes Yes Yes Yes

Obs 15025 2723 12616 5181
R-squared 0.239 0.390 0.247 0.319

This table reports the results for the regression of equation 3.1, conditioning the corresponding effects on bank
concentration and the banking sectors’ capital- to- asset ratios. The dependent variable is firms’ credit growth.
The main regressors are capital flows, interacted with firms’ profitability. Capital inflows are instrumented with
the VIX in its interaction with an indicator that is one for Italy, Ireland, Portugal and Spain.I control for several
firm variables, in addition to firm, industry-year and country-year fixed effects.The standard errors are clustered
at the industry-year level. The t-statistics are shown in parentheses.

∗ p < 0.10 , ∗∗ p < 0.05 , ∗∗∗ p < 0.01

(column (1)). The results, however, are robust to thresholds that imply a more even split between the
sub-samples.
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The results of Section 3.5.3 thus demonstrate that the ex-ante structure of the banking

system is an important determinant of efficient credit allocation. Particularly, I show that

my baseline findings are exacerbated by agency problems in the financial sector. There-

fore, by minimizing the degrees of agency problems in the financial system, regulation

can induce financial institutions to distribute the inflowing international liquidity more

efficiently across firms.54 Again, these results also point to the importance of supply side

effects in affecting the sensitivity of credit allocation to international capital flows, as es-

pecially credit supply—unlike credit demand—is contingent on the preceding dimensions

of agency problems.55

Finally, the results of Section 3.5 suggest that cross-country differences in search for

yield/risk-taking incentives—which rise in the degrees of agency problems in the finan-

cial sector—are one likely reason for the opposing results of the extant literature on the

relationship between cross-border capital flows and changes in the within-industry effi-

ciency of capital allocation (Larrain and Stumpner, 2017; Gopinath et al., 2017): only

when the extent of agency problems in the financial sector is distinct, do cross-border

capital flows adversely affect the allocative efficiency of credit and capital allocation.

3.6 Robustness Checks

In Section 3.6, I present the results of several alternative model specifications, excluding

some time periods from the sample and exploring the effects of capital flows on credit

allocation for different types of firms (small vs large firms / tradable vs non-tradable

sector).

I start eliminating observations during the European debt crisis of 2010-2012. This test is

54Thereby, this essay also contributes to Prasad et al. (2007), who show that capital inflows in many
countries are associated with a decline in economic growth because underdeveloped financial markets only
have limited absorptive capacity for foreign resources.

55Schwert (2018) even finds that constrained firms typically borrow from well capitalized (less con-
strained) banks, suggesting that my previous results rather underestimate the “true” effect on the interaction
between capital flows and agency problems.
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important because the VIX (my instrument for capital flows) might have been endogenous

to fundamentals in the euro area during this episode—although Figure 1 suggests that this

is not the case because global uncertainty continued to decrease during 2010-12. I further

present the results of a test that omits observations prior to 2005, as my firm-level data set

has a higher coverage of firms during 2005-2014 (see Table 3.1) relative to 1995-2004.

Attendant results are presented in column (1) and (2) of Table A3.3 and underline that

the results are robust for both sub-periods. During both episodes, international capital

inflows increase the credit volumes of less profitable firms disproportionately more. In

column (3) of Table A3.3, I further winsorize firms’ profitability at the 1% level in order

to gauge that my results are not affected by a few outliers in the distribution of returns on

assets. Again, the interaction between capital flows and profitability remains negative and

statistically significant at the 5% level. I continue horseracing cross-border capital flows

in their interaction with firms’ profitability with the corresponding interactions of the

other firm-level covariates. This exercise ensures that profitability does not correlate with

other firm variables, thus affecting my previous estimates. As is apparent from column

(4), the interaction between capital flows and profitability remains statistically significant.

The only additional firm-level variable affecting firms’ sensitivity to the effects of cross-

border capital flows is capitalization: poorly capitalized firms have higher debt growth in

the wake of capital inflows, which is consistent with the notion of risk-taking being the

main mediating channel of foreign capital flows.

In Table A3.4, I examine the effects of capital flows on credit allocation for different types

of firms. First, I differentiate between large firms and SMEs (small and medium-sized

enterprises).56 Column (1) indicates that the interaction between capital flows and firms’

profitability is only statistically significant for large firms, consistent with the discussion

on the advantages of a sample of listed firms. However, the statistical insignificance

for the 20% of small and medium-sized enterprises in my sample is only driven by the

56Following the literature, I define firms as large if they have more than 250 employees.
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higher standard errors in this sub-sample. The interaction coefficient is even larger than

the corresponding estimate for large firms and a test of the equality of both estimates

does not reject the null that both are equal to each other. Second, I differentiate between

firms in the tradable and non-tradable sector. As shown by Reis (2013) and Benigno and

Fornaro (2014), cross-border capital flows are associated with a shift in credit from the

(high performing) tradable to the (low performing) non-tradable sector. This essay, in

contrast, examines the within-industry shifts in the efficiency of credit allocation. The

following test investigates whether these within-industry shifts are driven by the tradable

and/or non-tradable sector. Mian and Sufi (2014) define a sector as tradable if it has a high

concentration. This definition is based on the idea that the production of tradable goods

requires specialization and scale, implying that these industries tend to be geographically

concentrated. In contrast, industries subject to local demand (non-tradable sector) will

be more uniformly distributed. Following this argument, the subsequent robustness test

splits the sample into one sub-sample of industries with a Herfindahl index (based on

the share of firms’ employment) above the sample median, and one sub-sample below

it. Columns (3) and (4) show that, only for the non-tradable sector, capital flows lead

to a disproportionate increase in within-sector credit allocation to low performing firms.

Therefore, capital flows do not only lead to a shift in credit towards the less profitable non-

tradable sector (as shown by the extant literature); additionally, the efficiency of credit

allocation within the non-tradable sector decreases as well.

3.7 Conclusion

Using a comprehensive firm-level data set of over 1600 firms, this essay explores the

causal impact of European cross-border capital flows over the period 1995-2014 on credit

allocation and future firm performance.

Instrumenting capital flows by global uncertainty (the VIX), I find that surges in interna-

tional capital inflows increase the credit allocation to low performing firms. In economic
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terms, a firm at the 25th percentile of the profitability distribution has a 0.2-0.6 pp higher

annual credit growth rate relative to a firm at the 75th percentile (for a 1-pp increase in

capital inflows), which is non-trivial against the background of a median credit growth

rate of 1% in my sample.

I document that this effect is driven by risk-taking/search for yield incentives of financial

intermediaries and investors: low performing firms have a higher probability of default

and, hence, need to pay higher interest rates on their debt, allowing financial markets

to raise their interest income. Theoretical mechanisms linking foreign capital with risk-

taking depart from the assumption of agency problems in the financial sector. I thus

strengthen the evidence on risk-taking as the main mediating channel of cross-border

capital flows to the efficiency of credit allocation by showing that the relative credit

growth rates of low performing firms are higher when the financial system is more prone

to agency problems—problems that rise in the financial system’s concentration and un-

dercapitalization. Therefore, I also gauge that the regulation of the financial sector is

important for the efficient allocation of global liquidity to the real economy.

Finally, I show that capital inflows are negatively linked with the ex-post performance of

low performing firms: the long-run profitability growth rate of a firm at the 25th percentile

of the (ex-ante) profitability distribution is 1.3 pp lower (for a 1-pp increase in capital in-

flows) than the corresponding growth rate of a firm at the 75th percentile. Consequently,

foreign capital is not only allocated overproportionally to firms with a low profitability;

additionally, low performing firms display further decreases in their future profitability,

constituting long-run hazards for the aggregate economic performance. This result helps

to explain the difficulties of the empirical literature to identify a distinct positive relation-

ship between cross-border capital flows and aggregate economic growth.
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4 Inequality and Growth: Industry-Level Evidence

4.1 Introduction

Since the 1990s, a large body of empirical research has tried to establish the causal re-

lationship between the distribution of income and economic growth. However, despite

improvements in data quality and econometric techniques,57 the existing literature has

not identified uniform results: reduced-form estimates on a cross-country basis tend to

estimate negative effects of inequality on growth (e.g, Alesina and Rodrik, 1994; Persson

and Tabellini, 1994; Perotti, 1996), whereas specifications built on panel data rather sug-

gest a positive relationship between both variables (e.g, Li and Zou, 1998; Forbes, 2000;

Halter et al., 2014).

The lack of a clear-cut empirical relationship between inequality and growth can have

several reasons. First, empirical cross-country analyses may suffer from unobserved het-

erogeneity that leads to omitted variable bias. Panel data specifications that are performed

to overcome this problem may, on the other hand, suffer from the fact that income distri-

butions exhibit low time variation. Second, even from a theoretical perspective, the net

effect of inequality on growth is unclear. It is designed to be negative in models focus-

ing on credit market imperfections and the formation of human capital (Galor and Zeira,

1993), while models that build on saving propensities and the accumulation of physical

capital identify positive relationships (Kaldor, 1957; Bourguignon, 1981). Taking both

mechanisms together, inequality increases the supply of physical capital through higher

savings but decreases the supply of human capital through reductions in educational at-

57Bourguignon (1981) compiled a data set comprising only high-quality observations. This compre-
hensive and consistent panel laid the foundation for panel data investigations that are able to control for
country-specific heterogeneity by applying the first-difference GMM estimator (e.g., Li and Zou, 1998;
Forbes, 2000). As a further methodological improvement, Blundell and Bond (1998) constructed the sys-
tem GMM-estimator. This estimator allows using the level of inequality as an instrument, which brings
back more variation into the data set. Critics, however, argue that the system GMM estimator suffers from
a weak instrument problem when applied to the inequality-growth nexus (e.g, Bun and Windmeijer, 2010;
Bazzi and Clemens, 2013). See Cingano (2014) for detailed explanations.
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tainment. Therefore, the net effect of inequality is ambiguous, as a country’s aggregate

production function is typically increasing with respect to both input factors.

Unlike theoretical research (Galor and Moav, 2004), the empirical literature has not yet

put forward a framework that takes these different effects of inequality on economic

growth into account. This essay constitutes a first step into this direction, testing the

aforementioned theoretical hypotheses. First, we expect the growth rates of physical cap-

ital intensive industries to be higher in countries with high initial levels of inequality. Sec-

ond, we hypothesize that higher inequality levels reduce the long-run growth prospects of

industries that are most dependent on high-skilled labor.

To test these hypotheses, we compile a comprehensive data set that combines data on 22

manufacturing industries in 87 countries drawn from the UNIDO database over the 1980-

2012 period with detailed country information on the degrees of inequality and industry

information on the dependence on both human and physical capital. Applying disaggre-

gated data on the industry-level enables us to focus on the effects of inequality on human

and physical capital intensive industries separately. This feature is essential for reconcil-

ing both strands of the literature in a unified empirical framework, linking inequality with

the growth rates of industries that differ in their input factor dependencies. We thereby

overcome the problem that both effects set each other off, which could be the case in a

framework based on aggregated data. Moreover, the industry dimension of the data also

allows us to achieve identification, as we can explore the within-country differences be-

tween sectors based on an interaction between a country and an industry characteristic.58

Our empirical tests start with our baseline model that establishes the effects of inequal-

ity on the growth rates of industries that vary in their ex-ante dependence on human and

physical capital. Specifically, we model the average industry-level real growth rate of

value added between 1980 and 2012 as a function of the interaction between a country’s

initial degree of inequality (measured by the Gini index) and an industry’s dependence

58Particularly, even when other (unobserved) variables on the country-level correlate with the level of
inequality, inter-industry differences in the sensitivity with respect to inequality should not be affected.

69



on human or physical capital, respectively, controlling for country and industry fixed ef-

fects. We also establish the robustness of these results by using other inequality measures,

changing the sample period and excluding countries with volatile Gini coefficients.

We then examine the transmission mechanisms from inequality to the growth rates of

physical and human capital intense industries by introducing interactions on the right-

hand side of our regressions that capture the aforementioned theoretical channels through

which inequality potentially affects industry-level growth. Particularly, we add the inter-

actions between a country-level measure of educational attainment and industries’ depen-

dencies on human capital, as well as between a country-level measure of physical capital

formation and industries’ dependencies on physical capital. To the extent that human and

physical capital accumulation explain the growth-related effects of inequality, controlling

for educational attainment and physical capital formation should reduce the statistical sig-

nificance of inequality.

Our results are as follows. We find that higher income inequality raises the value added

growth rates of physical capital intensive industries. The effect is significant and eco-

nomically relevant: the annual value added growth differential between an industry at the

75th percentile of physical capital intensiveness (paper products) and an industry at the

25th percentile (tobacco) is 1.12% higher in a country with a Gini coefficient at the 75th

percentile (e.g., Turkey) than in a country at the 25th percentile (e.g., Israel) of the distri-

bution of income. In contrast, human capital intensive industries grow significantly less

in countries with a more unequal distribution of income. The annual value added growth

differential between an industry at the 75th percentile of human capital intensiveness (in-

struments) and an industry at the 25th percentile (furniture) is 1.5% higher in a country

with a Gini coefficient at the 25th percentile than in a country at the 75th percentile of the

distribution of income.

These effects are non-trivial against the background of an average industry growth rate

of 1.2% in our sample and they are robust to (i) using different inequality measures, (ii)
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excluding countries with volatile inequality measures, (ii) employing different proxies

for industry-level human and physical capital intensiveness and (iii) studying alternative

sample periods.

Examining the transmission channels from inequality to industry-level growth, we further

show that reductions in the years of schooling following a more unequal income distribu-

tion drive the negative growth effects of inequality. Further, in contrast to the theoretical

literature mentioned above, our results generally do not identify higher physical capital

investments as the main channel behind the positive growth effects of inequality. Instead,

as most countries in our sample have a high degree of capital mobility, the increase in

aggregate savings associated with income inequality raises the countries’ capital exports,

thus devaluating their real exchange rates. As physical capital intense industries are more

sensitive to variations in the real exchange rate, we thereby determine the main transmis-

sion channel from inequality to the increased growth rates of physical capital dependent

sectors. Only in countries with low net foreign asset positions (where domestic savings

and investments are more aligned), do we find inequality to increase the growth of physi-

cal capital dependent sectors by raising domestic capital formation.

These results add to the existing literature in several dimensions. First, our results com-

plement the existing empirical literature on the inequality-growth nexus (e.g., Persson

and Tabellini, 1994; Perotti, 1996; Barro, 2000; Forbes, 2000; Easterly, 2007; Halter et

al., 2014) by being the first—at least to the best of our knowledge—to track down em-

pirically the effect of inequality on the economic performance of industries that differ

in their ex-ante input factor dependencies. Second, we also contribute to the literature

on the relationship between the distribution of income and investments in human capital

(e.g., Galor and Zeira, 1993; Durlauf, 1996; Orazem and Tesfatsion, 1997). Finally, this

essay conceptually contributes to the literature on the determinants of economic growth,

applying cross-country cross-industry data, first proposed by Rajan and Zingales (1998).

For its advantages, such as the rigorous way of dealing with endogeneity, this approach
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has been used extensively, especially on the relationship between finance and growth, but

also on the nexus between education and growth (e.g., Beck and Levine, 2002; Fisman

and Love, 2003; Ciccone and Papaioannou, 2009; Brown et al., 2013).

The remainder of this essay is structured as follows. Section 4.2 gives a brief summary

of theoretical studies underlying our empirical approach. Section 4.3 introduces the data

and empirical methodology. The main results are shown in Section 4.4. In Section 4.5,

we identify the transmission channels from inequality to industry-level growth. Section

4.6 concludes.

4.2 Theoretical Foundation

This essay builds on two of the major theories that have shaped the way researchers think

about the consequences of inequality: the classical (savings rate) approach and the credit

market imperfection approach.59

The classical approach departs from the observation that savings rates are highest in upper

income groups. As a consequence, income inequality channels resources towards individ-

uals with higher savings propensities, which in turn increases growth through intensified

investment activity. Hence, countries with higher degrees of income inequality should

ceteris paribus perform better in terms of income growth than countries that exhibit lower

degrees of inequality. Building on the work of Stiglitz (1969), Bourguignon (1981) ex-

plores the role of the income distribution in a neoclassical framework, concluding that

unequal income distributions are pareto superior to more egalitarian distributions if sav-

ings functions are convex in income. Providing empirical evidence for the studies above,

Kuznets (1955) refers to the fact that in the US, the richest 5% account for almost two-

thirds of all savings. In a more recent study, Dynan et al. (2004) find a strong positive

relationship between savings rates and both current and life time income that is robust to

59An alternative narrative is the socio-political economy approach (Benabou, 1996). It is, however, not
the focus of this essay as it makes no prediction about the effect of inequality on the mix of factors employed
in the production process.
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different concepts of savings rates.

The credit market imperfection approach was pioneered by Galor and Zeira (1993) at a

time when macroeconomic research renewed its interest in the determinants of economic

growth (see Romer, 1986; Lucas, 1988; Barro, 1991). One potential determinant is the

level of inequality, which is persistently negatively correlated with GDP across countries.

That is, more equal societies are richer on average—a fact that can hardly be reconciled

within a framework that proposes the savings rate channel being the only link between

inequality and income. Therefore, Galor and Zeira (1993) establish an alternative chan-

nel, consisting of indivisible investments in human capital and imperfect capital markets

that leads the income distribution to determine the allocation of human capital across in-

dividuals. In unequal societies, as a result, talented but poor individuals may be excluded

from human capital augmenting investments—with potential adverse implications for ag-

gregate output. The small body of empirical research that has put this mechanism under

scrutiny comprises, e.g., Deininger and Squire (1998), who show that initial inequality in

landholdings reduces both subsequent economic growth and the average years of school-

ing. Using data from the Panel Study of Income Dynamics, Mayer (2001) investigates

how the increase in economic inequality between 1970 and 1990 has affected school at-

tainment in the US. She finds that a one-standard deviation increase in income inequality

(measured by the Gini coefficient) causes a 10% drop in high school graduation.

Unifying the classical and the credit market imperfection approach, inequality increases

the supply of physical capital through higher savings but decreases the supply of human

capital through reductions in educational attainment. Therefore, the net effect of inequal-

ity is ambiguous, as a country’s aggregate production function is typically increasing with

respect to both factors. Consequently, in the theory of Galor and Moav (2004), the net

effect of inequality depends on the relative importance of human vs physical capital in a

country’s production structure.

In this essay, we present an empirical test of these theories. Departing from the classical
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approach, we hypothesize that a more unequal income distribution benefits industries that

are most dependent on physical capital. At the same time, following the credit market im-

perfection approach, we expect industries that disproportionately rely on human capital

to grow less. Unlike other studies on the relationship between inequality and growth, our

identification strategy is not reliant on aggregate GDP figures; instead, it uses industry

data and makes the crucial identification assumption about industry intensities of human

and physical capital, enabling us to take the different effects of inequality into account.

Thereby, we track down in a single empirical framework two theoretical approaches that

have dominated the debate about the consequences of inequality.

4.3 Data and Empirical Methodology

Empirical studies on the effects of inequality on economic growth are often subject to

endogeneity concerns because (i) growth also tends to affect the level of inequality (re-

verse causality) and (ii) unobserved heterogeneity can lead to omitted variable bias. These

identification challenges are similar to those of the literature on the relationship between

finance and growth. In this strand of the literature, the standard approach to overcome en-

dogeneity is the cross-country cross-industry approach, pioneered by Rajan and Zingales

(1998).

Consistent with this literature, we also achieve identification by using industry-level data,

which allows us to treat inequality as broadly exogenous to growth on the industry-level

because individual industries are too small to affect country-level measures of inequality.

In addition, as industry data allows us to explore the within-country differences across

sectors based on an interaction between a country and an industry characteristic, our es-

timates are less sensitive to potential omitted variables that may affect inequality levels,

strengthening the causal interpretation of our coefficients. Particularly, even when other

(unobserved) variables on the country-level correlate with the level of inequality, inter-
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industry differences in the sensitivity with respect to inequality should not be affected.60

A further advantage of this approach is that it allows the identification of particular chan-

nels between inequality and growth. This is important because the channels linking in-

equality with growth (see Section 4.2) are potentially offsetting and, therefore, invisible

for pure cross-country identification strategies. In particular, we focus on the human and

physical capital channel of inequality by constructing industry benchmarks that capture

each industry’s reliance on both input factors. The following two sections give detailed

explanations about data sources and the econometric specification applied.

4.3.1 Empirical Methodology

Our baseline test is based on the following regression equation:

4ln yi,c,1980−2012 = ln yi,c,1980 +λi +µc +β ∗ (GINIc,1980 ∗HCIi,1980)

+γ ∗ (GINIc,1980 ∗PCIi,1980)+ εi,c (4.1)

The dependent variable is the average growth rate in value added of industry i in country

c over the 1980-2012 period. The main regressors of interest are the interactions between

the 1980 Gini index (GINI), as our measure of income inequality, and a proxy for an

industry’s dependence on either human (HCI) or physical (PCI) capital, allowing us to

identify the effects of inequality on the growth rates of industries with different input

factor needs. εi,c is residual growth of industry i in country c. Given the theoretical ev-

idence of Section 4.2, we expect the interaction coefficients related to physical capital

(γ) to be positive, and the one related to human capital (β ) to be negative. λ and µ are

global industry-specific and country-specific fixed effects that control for the heterogene-

60The cross-country cross-industry approach has also been proven useful in research areas where data
availability is scarce and econometric inference is subject to multicollinearity concerns, which is often the
case in cross-country growth regressions because countries that are similar in one dimension (for instance
GDP per capita) are often also similar with respect to other characteristics, such as financial development,
the accumulated stock of human and physical capital or the quality of institutions (see Table 4.2).
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ity across countries and industries. We further add the initial industry-level logarithm

of value added as a control (ln y). GINI, HCI and PCI are subsumed in λ and µ and,

therefore, do not enter the regression independently.

4.3.2 Data

Country-Industry-Level Data

We draw data on value added from the 2015 version of the INDSTAT2 ISIC Revision 3

database of the United Nations Industrial Development Organization (UNIDO). It covers

22 manufacturing industries at the three-digit International Standard Industrial Classifi-

cation (ISIC) for a large number of countries. We define the dependent variable as the

average annual logarithmic growth rate of value added (deflated by the US producer price

index) between 1980 and 2012 (VA). To ensure a high-quality sample, we require all

country-industry pairs to be built on at least five annual growth rates so that our results

are not driven by unrepresentative outliers. Our most parsimonious specification then

leaves us with a sample of 87 countries and 1,550 country-industry observations. To cap-

ture the concept of growth convergence, we control for the initial industry size by adding

the 1980 logarithm of value added of each industry-country observation.

Country-Level Data

We obtain our inequality data from the ALL THE GINIS data set, compiled by Branco

Milanovic (World Bank).61 It combines data of various high-quality sources that use ac-

tual household surveys to calculate the Gini coefficients, such as the Luxembourg Income

Study (LIS), POVCAL, or the World Institute for Development Research WIDER (WI-

IDI). One advantage of this data set is that it contains data on the income distribution

for a wide range of countries, which maximizes the number of Gini coefficients in our

sample without needing to rely on Gini estimates that have been produced by regressions

61http://data.worldbank.org/data-catalog/all-the-ginis
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or short-cut methods. For countries that do not report their Gini coefficient in 1980, we

use the measurement of income inequality that is closest to 1980 (but we require it to be

within a 15-year window around 1980).62 Finally, in line with the existing literature, 6.6

points are added to each Gini coefficient that is expenditure/consumption-based (and that

is, hence, not calculated using income data).63 Table A4.1 reports the survey year of the

Gini coefficient for each country.

Tables 4.1 and 4.2 report descriptive statistics of the Gini coefficient and its pairwise

correlation with other country-level variables. Real per capita GDP and the ratio of the

physical capital stock to GDP (PC) stem from the 9.0 version of the Penn World Table.

Our measure of a country’s human capital stock (HC) is the average years of schooling

from the Barro-Lee data set. Financial development (FIN) is proxied by the ratio of pri-

vate credit to GDP and is taken from the World Economic Indicators. All of these controls

are measured in 1980. Our indicator for countries’ institutional quality (RoL) is the rule

of law index, also taken from the World Economic Indicators and is related to 1996, the

year in which the series begins.

Table 4.1: Summary Statistics - Country-Level Variables

Obs Mean Min 25th Median 75th Max
GINI 87 43.52 20.90 36.30 42.20 51.00 68.60
GDP 85 8.65 6.70 7.73 8.66 9.55 10.26
HC 82 5.73 0.97 3.55 5.62 7.56 12.03
PC 85 2.12 0.48 1.40 1.90 2.66 4.78
FIN 78 40.26 2.54 15.74 28.64 57.38 191.94
RoL 86 0.20 -1.72 -0.59 0.04 1.05 1.89

62Many countries with high levels of inequality, such as Nicaragua and South Africa, do not report Gini
coefficients prior to 1990. A shorter window around 1980 would, consequently, reduce the variation in our
measure of inequality substantially. The inclusion of these observations in our data set is justified by the
high persistence of Gini coefficients over time (see Christopoulos and McAdam, 2017).

63It is a usual correction (e.g., Halter et al., 2014) to account for the fact that expenditure/consumption-
based Gini coefficients are systematically smaller than Gini coefficients calculated based on income data.
6.6 is the mean difference between Gini coefficients if both types of construction methods are available for
the same country and year (Deininger and Squire, 1996).
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Table 4.2: Correlations - Country-Level Variables

GINI GDP HC PC FIN RoL
GINI 1.00
GDP -0.53 1.00

HC -0.57 0.77 1.00
PC -0.36 0.50 0.44 1.00

FIN -0.37 0.53 0.46 0.17 1.00
RoL -0.56 0.76 0.78 0.49 0.47 1.00

The countries with the most equal income distribution in our sample are Hungary and

Austria, while Malawi exhibits the highest degree of inequality. In general, as can be seen

from Table 4.2, countries with low levels of inequality tend to be richer and to have higher

stocks of human and physical capital, more sophisticated financial markets and better de-

veloped institutions.

Industry-Level Data

In line with the extant empirical literature, we use US data as industry benchmarks be-

cause of both the detail and quality of US statistics and the degree to which US markets

are relatively unaffected by financial and labor market frictions.64

The data source of our human capital benchmark on the industry-level is the March sup-

plement of the 1980 Current Population Survey. It contains individual-level data on each

worker’s years of schooling by four-digit industry classifications. This allows us to cal-

culate the share of employees that have at least a high school degree (as our measure for

human capital intensiveness (HCI)) at the UNIDO three-digit ISIC level. As an alterna-

tive measure of HCI, we equivalently calculate the share of employees that have a college

degree (COLLEGE). Table 4.3 reports the human capital intensiveness and descriptive

statistics for all 22 industries. The most human capital intensive industries are petroleum,

communication equipment, and chemicals, while the least human capital intensive sectors

64Our benchmark construction follows Ciccone and Papaioannou (2009), who also use benchmarks for
human and physical capital in their analysis.
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are textiles, apparel, and tobacco.

For our measure of physical capital intensiveness, we make use of the NBER manufac-

turing database that contains data at the six-digit industry classifications. Converting the

database to the UNIDO three-digit ISIC, we calculate the amount of total real capital

stock over value added as our measure of physical capital intensiveness (PCI). As a sec-

ond benchmark for PCI, we construct a more immobile measure that is based purely on

production plants, calculated as the real physical capital stock less equipment (PLANT).

The most physical capital intensive industries are primary metals, stone, clay. glass and

petroleum, while the least physical capital intensive sectors are apparel, leather, and com-

puting machinery.

Table 4.3: Summary Statistics - Industry-Level Variables

ISIC HCI PCI COLLEGE PLANT
Food 15 0.63 1.81 0.23 0.77
Tobacco 16 0.52 0.86 0.21 0.44
Textiles 17 0.51 1.95 0.17 1.85
Apparel 18 0.52 0.49 0.13 0.27
Leather 19 0.54 0.61 0.11 0.31
Lumber 20 0.55 2.08 0.21 0.89
Paper 21 0.74 2.23 0.23 0.84
Printing 22 0.61 1.00 0.34 0.46
Petroleum 23 0.86 2.42 0.5 1.33
Chemicals 24 0.81 2.31 0.45 0.98
Rubber and Plastics 25 0.69 2.14 0.27 0.97
Stone, clay. Glass 26 0.64 2.63 0.22 1.11
Primary Metals 27 0.63 3.35 0.21 1.23
Fabricated Metals 28 0.68 1.36 0.24 0.54
Machinery 29 0.78 1.39 0.35 0.59
Computing Machinery 30 0.79 0.62 0.4 0.35
Electrical Equipment 31 0.78 1.04 0.36 0.45
Communication Equipment 32 0.81 1.01 0.42 0.46
Instruments 33 0.78 0.69 0.35 0.37
Automobiles 34 0.74 2.28 0.29 1.00
Other Transportation Equipment 35 0.74 0.81 0.31 0.41
Furniture 36 0.55 0.97 0.16 0.51
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Table 4.4: Correlations - Industry-Level Variables

HCI PCI COLLEGE PLANT
HCI 1.00
PCI 0.12 1.00

COLLEGE 0.89 0.05 1.00
PLANT 0.17 0.97 0.15 1.00

Our industry benchmarks exhibit capital-skill complementarity indicated by a positive

correlation between HCI and PCI (Table 4.4). This correlation, however, is small enough

(0.12) to avoid any problems associated with a low number of degrees of freedom. That

is, as human and physical capital intensiveness differ across industries, the various sectors

can have heterogeneous reactions to inequality.

4.4 Results

4.4.1 Baseline Results

In Table 4.5, we present the results for the baseline model as described in Section 4.3.

Column (1) presents the most parsimonious model specification that neither includes the

initial level of value added nor industry fixed effects. We then saturate the model by in-

cluding industry fixed effects (column (2)) and the initial level of value added (column

(3)), which is important to capture the concept of growth convergence. Attendant results

show that rising inequality has (i) negative implications for the growth rates of industries

that are most dependent on human capital and (ii) positive effects on the growth of indus-

tries that are physical capital dependent. In all of the specifications, we obtain a negative

and significant interaction term in the first row and a positively significant interaction in

the second row.
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Table 4.5: Baseline Results
(1) (2) (3)
VA VA VA

GINI * HCI -0.375** -0.303* -0.442***
(-2.23) (-1.88) (-2.62)

GINI * PCI 0.0597** 0.0483** 0.0545**
(2.53) (2.13) (2.34)

HCI 24.96***
(3.63)

PCI -2.145**
(-2.24)

INITIAL LEVEL -0.863***
(-3.43)

Industry FE No Yes Yes
Country FE Yes Yes Yes

Obs 1676 1676 1634
R-squared 0.335 0.366 0.386

This table presents our baseline regression results. The dependent
variable is the country - industry level growth in value added. The
key regressor is the GINI index interacted with industries’ human
and physical capital intensity. We also add the initital log of value
added, and industry and country fixed effects. The t-statistics that
are based on robust standard errors are reported in parentheses.

∗ p < 0.10 , ∗∗ p < 0.05 , ∗∗∗ p < 0.01
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These results are not only statistically significant, but also economically relevant: The

annual value added growth differential between an industry at the 75th percentile of hu-

man capital intensiveness (instruments) and an industry at the 25th percentile (furniture)

is 1.5% higher in a country with a Gini coefficient at the 25th percentile (e.g., Israel) than

in a country at the 75th percentile (e.g., Turkey) of the distribution of income. In contrast,

the annual value added growth differential between an industry at the 75th percentile of

physical capital intensiveness (paper products) and an industry at the 25th percentile (to-

bacco) is 1.12% higher in Turkey than in Israel. The fact that both effects are similar in

size but work into different directions indicate that the net effect of inequality is contin-

gent on the relative importance of physical vs human capital in the economy. This possible

source of ambiguity also helps to explain the mixed results of the extant literature on the

relationship between inequality and economic growth that is based on aggregate data.

Column (3) also documents that the coefficient on the initial level of value added is neg-

atively significant with a t-statistic of -3.43. This negative coefficient is in line with the

literature on growth convergence (e.g., Baumol, 1986), indicating that large industries

tend to grow less.

Overall, the results of Section 4.4.1 gauge the importance of income inequality in shaping

industry-level dynamics. Consistent with the theoretical literature, we find that a more

unequal distribution of income has both a negative impact on industries that rely on high-

skilled labor and a positive effect on physical capital intensive sectors.

4.4.2 Further Evidence and Sensitivity Analysis

In this sub-section, we present further evidence on the relationship between inequality

and industry-level growth identified in Section 4.4.1. The first of these tests shows that

our baseline results stay robust when we replace the Gini index with the income shares

of five different population groups as our measure of inequality. Next, we exclude coun-

tries from our analysis that exhibit marked changes in their Gini index during the sample
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period of 1980-2012. We then explore the inequality-growth nexus using an alternative

sample period. Finally, we also examine the sensitivity of our results to other proxies for

human and physical capital intensiveness.

Are our Results Dependent on the Measure of Inequality?

In our baseline specification, we have employed the Gini coefficient as our measure of

inequality because it is most widely used in the extant literature and has the highest data

availability. However, the Gini coefficient only gives a partial picture of the slope of the

income distribution and its potential effects on industry growth. For instance, an aggre-

gate proxy for inequality does not allow analyzing whether a low income share of the

poorest or rather a low income share of the middle income class relative to the richest part

of the population drives the growth-related effects of inequality identified in the baseline

model. Therefore, we employ alternative variables for inequality in the following analy-

sis: the income shares of five different income groups. Particularly, we replace the Gini

coefficient with the income share of (i) the poorest 20% of the population, (ii) the poorest

20%-40%, (iii) the poorest 40%-60%, (iv) the poorest 60%-80% and (v) the richest 20%.

Again, as in the specifications of Section 4.4.1, we enable these variables to interact with

an industry’s dependence on human or physical capital.

Table 4.6: Summary Statistics of Alternative Inequality Measures

Obs Mean Sd Min Max
GINI 87 43.52 10.88 20.90 68.60
First20 49 5.18 2.39 0.84 11.42
Second20 49 9.32 2.73 4.34 15.39
Third20 49 13.86 2.45 9.31 18.51
Fourth20 49 20.88 1.68 17.32 23.65
Fifth20 49 50.76 8.76 32.37 64.98
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Table 4.7: Correlations of Alternative Inequality Measures

GINI First20 Second20 Third20 Fourth20 Fifth20
GINI 1.00

First20 -0.74 1.00
Second20 -0.79 0.97 1.00

Third20 -0.83 0.91 0.97 1.00
Fourth20 -0.74 0.59 0.72 0.85 1.00

Fifth20 0.82 -0.94 -0.99 -0.99 -0.82 1.00

To put this new measure of inequality into perspective, we report the summary statis-

tics and the pairwise correlations between the Gini coefficients and the income shares of

the five income groups in Tables 4.6 and 4.7. As can be seen from Table 4.6, replacing the

Gini coefficient with income shares comes at the cost of losing observations: the World

Bank only reports data on income shares for 49 countries out of the 87 countries for which

we have Gini coefficients in the baseline model.

Table 4.7 reveals a high negative correlation between the Gini coefficient and income

shares of all income groups—except the one related to the highest income. As a conse-

quence, a high Gini coefficient is on average not only associated with a low income share

of the poorest groups (First20, Second20), but also with a low income share of the middle-

and upper-middle classes (Third20, Fourth20). The analysis undertaken in the baseline

section was, thus, primarily based on cross-sectional differences in the income share of

the top income group relative to the combined income share of the rest of the society. By

respectively replacing the Gini coefficient with all five income shares, this section also

makes use of cross-sectional differences across the income shares of the first four groups.

Table 4.8 shows that for the lowest four income groups, a higher income share (implying

a lower average level of inequality) is associated with more value added growth of human

capital dependent industries. The size of this effect, however, varies across these groups,

with the largest impact in the upper-middle income class: whereas the related coefficient

in the fourth income group is equal to 4.3, it is only equal to 2.0-2.2 in the lowest two
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Table 4.8: Employing Alternative Inequality Measures
(1) (2) (3) (4) (5)
VA VA VA VA VA

First20 * HCI 2.203*
(2.28)

First20 * PCI -0.391**
(-2.99)

Second20 * HCI 2.095*
(2.50)

Second20* PCI -0.272*
(-2.35)

Third20 * HCI 2.642**
(2.94)

Third20 * PCI -0.230
(-1.84)

Fourth20 * HCI 4.324***
(3.35)

Fourth20 * PCI 0.0290
(0.16)

Fifth20 * HCI -0.732**
(-2.90)

Fifth20 * PCI 0.0727*
(2.08)

INITIAL LEVEL -0.757* -0.771* -0.786* -0.800* -0.783*
(-2.04) (-2.07) (-2.11) (-2.15) (-2.11)

Industry FE Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes

Obs 883 883 883 883 883
R-squared 0.380 0.379 0.379 0.379 0.379

This table replaces the GINI index with alternative inequality measures. The dependent
variable is the country-industry level growth in value added. The key regressors are the
income shares of the poorest 20%, of the 20%-40%, the 40%-60%,the 60%-80% and of
the richest 20% interacted with industries’ human and physical capital intensity.We also
add the initial log of value added, and industry and country fixed effects. The t-statistics
are based on robust standard errors and reported in parentheses.

∗ p < 0.10 , ∗∗ p < 0.05 , ∗∗∗ p < 0.01
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income groups.65

Turning to the physical capital channel, Table 4.8 indicates that lower inequality driven

by higher income shares of the poorest two income groups reduces the growth rates of

physical capital intense industries, as can be gauged from the significant coefficients on

the corresponding interaction terms in columns (1) and (2). As these income groups have

a high marginal consumption rate, their additional income does not raise aggregate sav-

ings and, as a consequence, the underlying channel behind the positive growth effects of

inequality (see Section 4.5) cannot be at work. In contrast, increased inequality driven

by higher income shares of the richest 20% (people with the highest propensity to save)

leads to significantly higher value added growth rates of industries dependent on physical

capital: the corresponding interaction in column (5) is positive and significant at the 10%

level.

Overall, the previous test establishes that the link between inequality and industry-level

performance is robust to employing alternative measures of inequality.

Are our Results Driven by Countries with a large Variation in Inequality?

In Section 4.4.1, we have established a positive performance of physical capital intense

65The difference among the different income groups, however, should be interpreted with caution, as we
are not performing a counterfactual analysis. Instead, we test whether countries in which inequality is driven
by low income shares of the middle class, compared to countries in which inequality is driven by low income
shares of the poorest part of the population, behave differently in terms of industry growth. The existing
literature linking the income distribution to macroeconomic outcomes via their influence on human capital
investments presents several explanations for a (possibly) weaker relationship between income shares of low
income groups and educational investments. First, due to the presence of credit market imperfections, the
poorest parts of the society are distorted in their investments in human capital (e.g., Galor and Zeira, 1993).
Given these credit market frictions, even a higher income share of the poorest part of the society does not
raise educational investments. The second explanation departs from the assumption that children typically
condition their expected returns to schooling on their parents’ returns to schooling. Given this model setup,
Orazem and Tesfatsion (1997) show that underinvestments in the education of low-income children might in
part be due to disincentive problems caused by distortionary taxes that fund income transfers, but at the same
time reduce the perceived returns to schooling, leading children to make inefficient use of their educational
opportunities. A further explanation for the low correlation between income transfers to low-income groups
and educational investments is presented by Durlauf (1996). In this paper, parents in different income
groups vary in their abilities to optimally select the schooling environment for their children. Consequently,
as children are passive recipients of the human capital investments of their parents, even lower liquidity
constraints of poorer families do not raise their investments in human capital.

86



industries and a negative performance of human capital dependent industries in countries

with high initial levels of inequality. Generally, GINI coefficients are highly correlated

over time. In several countries of our sample, however, this inequality measure changes

significantly during the sample period of 1980-2012, thus affecting the relation between

industry-level growth and the initial levels of inequality. The following robustness test

examines whether our baseline results stay robust when excluding these countries from

the sample. Particularly, we omit countries from the following analysis in which GINI

coefficients have changed by at least five points during the sample period.

Table 4.9: Further Sensitivity Tests
(1) (2) (3)
VA VA VA

GINI * HCI -0.438** -0.312*
(-2.46) (-1.84)

GINI * PCI 0.0549** 0.061**
(2.25) (2.55)

GINI * COLLEGE -0.330*
(-1.76)

GINI * PLANT 0.129**
(2.19)

INITIAL LEVEL -1.010*** -1.020*** -0.832***
(-3.72) (-3.88) (-3.34)

Industry FE Yes Yes Yes
Country FE Yes Yes Yes

Obs 1347 1634 1620
R-squared 0.396 0.433 0.384

This table presents the results of some robustness checks.The dependent
variable is the country - industry level growth in value added. The main
regressor is the GINI index in its interaction with industries’ human and
physical capital intensity. In column (1), we omit countries in which the
GINI index changed by more than 5 pp over 1980 - 2012. In column (2),
we limit the analysis to 1980 - 2005. Column (3) uses different industry
dependencies on physical and human capital. We also add the initital log
of value added and industry and country fixed effects. The t-statistics are
based on robust standard errors and reported in parentheses.

∗ p < 0.10 , ∗∗ p < 0.05 , ∗∗∗ p < 0.01
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Column (1) of Table 4.9 confirms that our estimates are robust to the exclusion of

countries with volatile Gini coefficients. Inequality still increases physical capital driven

growth and it reduces human capital driven growth, as can be gauged from the t-statistics

of 2.25 and -2.46 on the respective interaction terms.

Are our Results Robust to Alternative Sample Periods?

We continue adjusting the sample period, restricting our analysis to the period of 1980-

2005. This exercise is important in order to circumvent possible cross-industry disruptions

associated with the global financial crisis. These results, presented in column (2) of Table

4.9, gauge that the coefficients on the inequality interactions are not statistically different

from those in our baseline analysis: inequality still has positive effects for physical capital

driven growth and negative effects for human capital driven growth.

Are our Results Affected by the Choice of Human and Physical Capital Intensity?

As the final sensitivity analysis, we replace the factor intensities with alternative measures.

Particularly, we report our baseline results, replacing the previous human capital inten-

siveness with the share of employees that have a college degree, rather than a high school

degree. In addition, we substitute the physical capital benchmark with a measure that is

based purely on production plants (the real physical capital stock less equipment), which

is a more immobile proxy for physical capital intensity. Column (3) of Table 4.9 indicates

that the interaction between inequality and physical capital dependence remains positively

significant. Further, inequality is still negatively associated with the value added growth

rates of human capital intense industries. Therefore, our results are unaffected by the

choice of the human and physical capital benchmark.

Overall, all of the previous tests therefore confirm the robust relationship between in-

equality and growth via the human and physical capital channel.
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4.5 Identifying the Channels

In the previous section, we have shown that inequality increases the growth rates of phys-

ical capital intense industries and reduces the growth rates of human capital intensive

industries. We next present a battery of tests that explores the channels through which

inequality affects the growth rates of these types of industries. Based on the evidence

of the theoretical literature reviewed in Section 4.2, an unequal income distribution pre-

vents talented but poor individuals from human capital investments and, thus, reduces the

growth of human capital intense industries. The theory on the inequality-growth nexus

further suggests that inequality increases the growth rates of industries that are dependent

on physical capital because the propensity to save is an increasing function in income,

raising aggregate savings and investments.

In the following exercise, we test the empirical relevance of these theoretical channels for

our sample by introducing interactions on the right-hand side of our regressions that cap-

ture the aforementioned channels through which inequality potentially affects industry-

level growth. Particularly, we add the interactions between a country-level measure of ed-

ucational attainment and industries’ dependencies on human capital, as well as between

a country-level measure of physical capital formation and industries’ dependencies on

physical capital. To the extent that human and physical capital accumulation explain the

growth-related effects of inequality, controlling for educational attainment and physical

capital formation should reduce the statistical significance of inequality.

4.5.1 The Channel Behind the Negative Growth Effects

We start to examine the channel behind the negative growth effects of inequality, i.e.,

whether inequality negatively affects industry growth through reductions in human capi-

tal investments. Particularly, following Ciccone and Papaioannou (2009), we saturate our

regressions with the initial years of schooling (SCH), interacted with HCI. If the inter-

action of GINI and HCI turns insignificant once we introduce the new interaction term,
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we establish that inequality adversely affects industry-level dynamics through reductions

in educational attainment. In column (1) of Table 4.10, we show that controlling for the

years of schooling in its interaction with human capital dependence renders the corre-

sponding inequality term insignificant. This means that higher inequality levels only have

a negative effect on industry growth because they prevent individuals from investing in

education, reducing the average years of schooling.

Table 4.10: Identifying the Channels
Low NFA High NFA

(1) (2) (3) (4) (5)
VA VA VA VA VA

GINI * HCI -0.0651
(-0.34)

GINI * PCI 0.0418* 0.0288 0.00897 0.0511
(1.78) (1.15) (0.21) (1.43)

SCH * HCI 1.801**
(2.20)

GFCF* PCI 0.309 0.286 3.209* -0.918
(0.36) (0.34) (1.79) (-1.01)

REX * PCI -1.823* -1.894 -2.445**
(-1.83) (-1.12) (-1.98)

INITIAL LEVEL -1.100*** -0.688** -0.712*** -0.477 -0.943**
(-4.29) (-2.57) (-2.65) (-1.41) (-2.34)

Industry FE Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes

Obs 1558 1444 1444 647 797
R-squared 0.387 0.414 0.415 0.398 0.440

This table examines the channels through which inequality affects industry growth. The dependent
variable is the country- industry level growth in value added. The main regressor is the GINI index
interacted with industries’ human and physical capital intensity. We horserace this interaction with
the corresponding interactions of the years of schooling, physical capital investments, and the real
exchange rate—the factors that theory has shown to drive the inequality-growth nexus. In columns
(4)-(5), we split the sample into open economies (high net foreign assets) and closed ones. We also
include the initital log of value added and industry and country fixed effects. The t-ststistics are re-
ported in parentheses and based on robust standard errors.

∗ p < 0.10 , ∗∗ p < 0.05 , ∗∗∗ p < 0.01

In line with earlier findings by Ciccone and Papaioannou (2009), the interaction be-

tween the years of schooling and industry-level human capital intensity is positive and

significant at the 5% level, indicating that industries that are most dependent on high-
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skilled labor grow faster in countries with rising educational levels.

4.5.2 The Channel Behind the Positive Growth Effects

Higher Physical Capital Investments

Having shown that human capital intense industries are mainly affected by the income

distribution through changes in educational attainments, we next focus on the channel

through which inequality exerts positive growth effects on physical capital dependent in-

dustries.

In line with the classical approach of inequality outlined in Section 4.2, the following

set of tests examines whether the positive growth effects of inequality are a consequence

of the empirical evidence that the amounts of savings are increasing in inequality (e.g.,

Bourguignon, 1981), thereby potentially expanding physical capital investments. Empiri-

cally, following the methodology presented in Section 4.5.1, we horserace the interaction

of GINI*PCI with an interaction between the relative change in physical capital forma-

tion over GDP during 1980-2012 (GFCF) and PCI.66 If physical capital accumulation

explains the positive growth effects of inequality, controlling for the change in physi-

cal capital formation should reduce the statistical significance of inequality. In column

(2), we report the attendant results. Whereas the interaction between the change in cap-

ital formation and PCI is not significant at conventional significance levels, GINI*PCI

remains a main driver of industry growth, as can be gauged from the t-statistic of 1.78

on the corresponding interaction term. This result indicates that a more unequal income

distribution does not only raise industry dynamics through increased physical capital in-

vestments. Consequently, whereas inequality affects human capital dependent industries

alone through changes in education (i.e., the years of schooling), the effect on industries

that are dependent on physical capital goes beyond the effect emphasized in the theoretical

literature—higher physical capital investments.
66The results are unaffected if we add the level of capital formation over GDP (in 1980) in its interaction

with PCI.

91



Table 4.11: Correlations of the GINI with Selected Growth Rates

SR GFCF CA REX
GINI 0.29 0.06 0.19 -0.51

The non-significance of physical capital investments as the main mediating channel

from inequality to the growth of physical capital intensive industries could be an implica-

tion of the fact that most countries in our sample are open economies, with the result that

higher savings (due to high inequality levels) do not necessarily increase physical capital

investments. Rather, due to the pronounced cross-border capital mobility, increased ag-

gregate savings can lead to capital exports, thus devaluating the real exchange rate (e.g.,

Edwards, 1988; Calvo et al., 1993).

In line with this argument, Table 4.11 shows that the correlation between inequality and

the growth in domestic savings for the 87 countries in our sample over the 1980-2012

period is equal to 29%; however, although the aggregate amounts of savings increase

significantly, the co-movement between inequality and the change in physical capital in-

vestments is only equal to 6%. Instead, the increase in aggregate savings associated with a

more unequal income distribution leads to marked capital exports, as can be gauged from

the correlation between inequality and changes in the current account, which is equal to

19%, thereby devaluating the real exchange rate (with a correlation coefficient between

inequality and growth rate of the real exchange rate of -51%).

We will thus continue exploring whether real exchange rate devaluations associated with

high inequality levels affect physical capital intense industries disproportionately more,

thus leading to positive growth effects of an unequal income distribution.

Real Exchange Rate Devaluations

This section explores whether devaluations of the real exchange rate are the main trans-

mission channel from inequality to the positive dynamics of physical capital intensive
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industries. As previously mentioned, a more unequal income distribution in our sample

is associated with both capital outflows and real exchange rate devaluations. This neg-

ative empirical relationship between inequality and the real exchange rate is consistent

with the extant theoretical literature. For instance, Garcia (1999) shows that inequality

depreciates the real exchange rate because it impairs the aggregation of human capital

and, thus, reduces the productivity of (relatively skill-intensive) tradable goods. In a more

recent paper, Kocherlakota and Pistaferri (2007) underline the importance of right-tail in-

equality in depreciating the real exchange rate. Empirically, Kocherlakota and Pistaferri

(2008) establish the negative relation between inequality and the real exchange rate for

a wide range of countries, showing that a higher right-tail inequality is associated with a

depreciation in real terms of the local currency.

In summary, the theoretical and empirical literature suggests that the positive association

between inequality and economic growth can also work through a devaluation of the real

exchange rate. This evidence, combined with the results of Yang (1997) and Nicita and

Olarreaga (2007), who implicitly show that physical capital intensive industries relative

to human capital intensive industries produce goods with a higher elasticity of substi-

tution and, therefore, that their real growth rates are more sensitive to variations in the

real exchange rate, suggest that especially physical capital dependent industries benefit

from inequality because of its effect on the exchange rate.67 68 To test this hypothesis,

we augment the specification of column (2), additionally horseracing the interaction of

GINI*PCI with an interaction between the change in the real effective exchange rate over

the period 1980-2012 and PCI.69 Column (3) of Table 4.10 shows that inequality does

67Particularly, Yang (1997) argues that capital intensive industries have a higher degree of substitution
among different variants in the industry. Due to the increased within-industry competition, the pass-through
of real exchange rate devaluations to domestic prices is less pronounced and, as a result, rather manifests in
higher real economic growth rates/higher quantities relative to human capital dependent sectors.

68We also tested whether physical capital intense industries in our sample are more sensitive to variations
in the real exchange rate by regressing the industry-level growth rate of value added on the change in the
real exchange rate. The exchange rate sensitivity resulting from this regression is highly correlated with
PCI (with a correlation coefficient equal to 61.7%).

69For countries with missing data on real exchange rate changes, we replaced these with the sample
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no longer have a significant growth effect on physical capital intense industries once we

control for the real exchange rate, suggesting that devaluations of the real exchange rate

are the main transmission channel from inequality to the positive dynamics of physical

capital intensive industries. In line with our expectations, the interaction of the real ex-

change rate with industries’ physical capital intensities is negatively significant at the 10%

level. Therefore, a real devaluation of the exchange rate increases the growth rates of in-

dustries that are most dependent on physical capital. In economic terms, the annual value

added growth differential between an industry at the 75th percentile of physical capital

intensiveness (paper production) and an industry at the 25th percentile (tobacco) is 0.51%

higher in a country with a real exchange rate devaluation at the 75th percentile (Togo)

than in a country at the 25th percentile (Switzerland) of the distribution.

We finally estimate the horserace between inequality, physical capital formation and the

real exchange rate conditional on high and low net foreign assets on the country-level.

This is important because generally, as previously shown, the key result that inequality in-

creases the value added growth of physical capital intense sectors is driven by the positive

link between inequality and real exchange rate devaluations. Higher savings associated

with income inequality, however, should disproportionately devaluate the exchange rate

if capital is invested abroad and, thus, net foreign asset positions are high (see Edwards,

1988; Calvo et al., 1993). We thus expect real exchange rate devaluations to be all the

more important in affecting the relationship between inequality and the growth rates of

physical capital dependent industries the higher are the net foreign asset positions of an

economy. In contrast, in economies with low net foreign assets/low capital exports, the

increased amounts of savings associated with an unequal income distribution should leave

the real exchange rate unaffected and, instead, enhance domestic physical capital forma-

tion. We should therefore, in line with the theoretical literature reviewed in Section 4.2,

find physical capital formation to be the main mediating channel between inequality and

median. This procedure ensures that our results are not driven by a lower number of observations.
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physical capital driven growth for this sub-sample of countries.

For the following analysis, we thus split our sample into a sub-sample of countries with

below-median net foreign assets over GDP in 1980 (Table 4.10, column (4)) and a sub-

sample of above-median values of this variable (column (5)). In line with our hypotheses,

we find that the real exchange rate is the main transmission channel from inequality to

increased growth of physical capital dependent industries only if countries have high net

foreign asset positions (column (5)). For this sub-sample, higher savings associated with

inequality lead to marked capital exports and, thereby, they do not raise domestic capital

formation. Instead, they devaluate the real exchange rate, increasing the relative growth

rates of physical capital intense sectors (which are more sensitive to exchange rate fluctu-

ations).

In contrast, column (4) establishes that higher physical capital formation is the main chan-

nel from inequality to the growth differential of physical capital intensive industries if

countries have low net foreign asset positions. For this sub-sample, the additional amounts

of savings associated with an unequal income distribution raise domestic physical capi-

tal investments, thereby increasing the growth rates of industries dependent on this input

factor (column (4)). This evidence implies that the positive link between inequality and

higher economic growth via changes in physical capital formation, emphasized in the the-

oretical literature, is only at work if an economy has low net foreign asset positions, i.e.,

if domestic savings correlate closely with domestic investments.

To sum up, Section 4.5 indicates that the negative growth effects of inequality are driven

by lower human capital investments. In addition, inequality raises the growth rates of

physical capital intense sectors by devaluating the real exchange rate (in countries with

high net foreign assets) and by raising physical capital formation (in countries with low

net foreign assets).
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4.6 Conclusion

Whereas theoretical models that focus on credit market imperfections and the formation

of human capital find that inequality has negative implications for economic growth, the-

ories that build on saving propensities and the accumulation of physical capital establish

a positive relationship between both variables. However, unlike the theoretical literature,

empirical research has not yet proposed a framework that takes this ambiguity of inequal-

ity for economic growth into account. In this essay, we overcome this issue by compiling

a comprehensive industry-level data set that covers 22 industries in 87 countries over the

1980-2012 period to empirically identify the transmission mechanisms of inequality.

We find that higher income inequality increases the growth rates of industries that are

dependent on physical capital. In contrast, human capital intense industries grow less in

countries with a more unequal distribution of income. We further identify the transmis-

sion channels from inequality to industry-level growth. In particular, we gauge that lower

human capital investments associated with a more unequal income distribution drive the

negative growth effects of inequality. Additionally, in contrast to the theoretical litera-

ture reviewed above, we generally do not find rising inequality levels to have positive

effects on industry growth through higher physical capital investments. Instead, as most

countries in our sample have a high degree of capital mobility, the increase in aggre-

gate savings associated with income inequality raises the countries’ capital exports, thus

devaluating their real exchange rates. As physical capital intense industries are more sen-

sitive to variations in the real exchange rate, we thereby determine the main transmission

channel from inequality to the increased growth rates of physical capital dependent sec-

tors. Only in countries with low net foreign asset positions (where domestic savings and

investments are more aligned), do we find inequality to increase the growth of physical

capital dependent sectors by raising domestic capital formation.

We finish by noting that our empirical strategy does not allow to determine the aggregate

effect of income inequality on economic growth. However, this essay suggests that policy
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makers should keep in mind the potential negative implications of inequality in case their

country’s industrial structure relies to a great extent on human capital.
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5 Concluding Remarks

This dissertation explores several aspects of financial globalization, inequality and eco-

nomic growth. In the first two essays, we show that cross-border capital inflows raise

the domestic credit volumes and lead to higher bank risk-taking. In particular, capital

inflows are related to an increased credit supply towards ex-ante risky and low perform-

ing firms. These results are amplified when the financial system is more prone to agency

problems—problems that rise in the financial system’s size/concentration and undercap-

italization. Therefore, from a policy perspective, we gauge that the regulation of the

financial sector shapes the allocation of global liquidity to the real economy. Turning our

attention towards firms’ real activities, we show that capital inflows are negatively linked

with the ex-post performance of firms. Consequently, foreign capital is not only allocated

overproportionally to firms with a low ex-ante profitability; additionally, low performing

firms display further decreases in their future profitability, constituting long-run hazards

for the aggregate economic performance. This result helps to explain the difficulties of

the empirical literature to identify a distinct positive relationship between cross-border

capital flows and aggregate economic growth.

In the third essay, we identify the growth effects of another macroeconomic variable that

has been shown to increase with financial globalization—income inequality. We find

that higher income inequality increases the growth rates of industries that are dependent

on physical capital. In contrast, human capital intense industries grow less in countries

with a more unequal distribution of income. We further gauge that higher aggregate in-

vestments (in financially more closed economies) and devaluations of the real exchange

rate (in financially more open economies) drive the positive growth effects of inequal-

ity. The negative growth effects are an implication of lower human capital investments.

Consequently, policy makers should keep in mind the potential negative implications of

inequality for aggregate economic growth in case their country’s industrial structure relies

98



to a great extent on human capital.
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Table A2.2: Summary Statistics by Country
Obs. Median S.D. 25th 75th

Austria
ΔLOANS 2863 4.53 41.71 0.18 9.17
ΔLOANS/ASSETS 2863 0.25 30.59 -3.58 3.75
LOAN LOSS PROV. 2702 17.58 51.33 7.21 28.68
IMPAIRED LOANS 57 -3.21 1.44 -4.54 -2.37
CAPITAL 2863 6.97 11.00 5.12 9.64
PROFITABILITY 2851 0.35 1.77 0.12 0.62
SIZE 2863 5.97 1.80 5.17 7.12
LIQUIDITY 2863 41.68 21.62 30.38 55.79
Belgium
ΔLOANS 722 5.12 62.51 -5.86 16.24
ΔLOANS/ASSETS 722 0.41 56.77 -9.55 9.74
LOAN LOSS PROV. 512 3.30 53.53 0 11.40
IMPAIRED LOANS 38 -3.91 0.88 -4.30 -3.25
CAPITAL 709 7.95 21.10 4.83 13.27
PROFITABILITY 722 0.53 6.71 0.21 1.54
SIZE 722 7.14 2.25 5.90 8.40
LIQUIDITY 722 59.54 29.13 37.37 86.57
Finland
ΔLOANS 182 9.21 70.16 2.88 16.69
ΔLOANS/ASSETS 182 -0.08 55.48 -4.64 4.69
LOAN LOSS PROV. 135 3.39 92.30 0.70 16.87
IMPAIRED LOANS 41 -4,94 1.32 -5.74 -4.20
CAPITAL 182 6.83 19.85 3.87 11.33
PROFITABILITY 182 0.42 3.46 0.12 0.85
SIZE 182 7.91 1.93 6.60 9.47
LIQUIDITY 182 28.77 29.03 18.97 61.08
France
ΔLOANS 4315 5.77 52.74 -1.99 12.00
ΔLOANS/ASSETS 4315 0.31 47.43 -5.15 5.22
LOAN LOSS PROV. 3827 8.96 58.87 1.28 17.96
IMPAIRED LOANS 2135 -3.19 1.18 -3.81 -2.61
CAPITAL 4315 8.57 15.89 5.36 12.66
PROFITABILITY 4292 0.65 4.65 0.30 1.14
SIZE 4315 7.68 2.02 6.42 9.03
LIQUIDITY 4315 37.77 30.01 19.61 68.88
Germany
ΔLOANS 19788 1.81 27.05 -1.20 5.24
ΔLOANS/ASSETS 19788 -0.54 21.79 -3.73 2.38
LOAN LOSS PROV. 19429 16.67 36.69 7.24 26.09
IMPAIRED LOANS 1526 -3.28 0.92 -3.84 -2.82
CAPITAL 19788 5.96 8.18 4.90 7.47
PROFITABILITY 19753 0.23 1.94 0.13 0.37
SIZE 19788 6.33 1.60 5.47 7.28
LIQUIDITY 19788 40.26 17.31 32.35 50.20
Ireland
ΔLOANS 454 0.00 75.31 -20.66 21.77
ΔLOANS/ASSETS 454 -1.45 70.22 -18.21 6.58
LOAN LOSS PROV. 151 5.77 125.17 0 24.62
IMPAIRED LOANS 105 -3.58 2.18 -4.90 -1.97
CAPITAL 454 5.26 13.84 3.06 12.41
PROFITABILITY 426 0.41 2.19 0.07 0.90
SIZE 454 8.73 1.81 7.81 9.96
LIQUIDITY 454 60.98 29.78 32.90 90.05
Italy
ΔLOANS 7849 9.06 35.88 3.17 15.60
ΔLOANS/ASSETS 7849 1.54 29.95 -3.14 6.38
LOAN LOSS PROV. 7629 11.79 34.82 5.61 21.54
IMPAIRED LOANS 7004 -2.66 0.95 -3.17 -2.13
CAPITAL 7849 10.56 8.42 8.25 13.55
PROFITABILITY 7846 0.61 1.99 0.29 0.93
SIZE 7849 5.86 1.77 4.88 7.19
LIQUIDITY 7849 33.25 19.79 23.72 46.61
Netherlands
ΔLOANS 637 4.19 86.24 -12.86 20.86
ΔLOANS/ASSETS 637 0.14 70.24 -10.45 9.17
LOAN LOSS PROV. 192 6.12 52.68 0.06 21.11
IMPAIRED LOANS 46 -4.31 1.41 -5.27 -3.40
CAPITAL 637 7.07 22.99 3.19 12.40
PROFITABILITY 628 0.40 7.17 0.09 1.16
SIZE 637 8.12 1.99 6.95 9.23
LIQUIDITY 637 50.15 30.82 25.19 75.44
Portugal
ΔLOANS 377 6.91 40.50 -5.06 18.62
ΔLOANS/ASSETS 377 -0.22 29.97 -7.81 6.92
LOAN LOSS PROV. 338 21.61 52.69 8.20 37.53
IMPAIRED LOANS 254 -3.75 1.30 -4.45 -3.07
CAPITAL 377 7.25 13.92 5.15 13.05
PROFITABILITY 376 0.53 2.22 0.17 1.05
SIZE 377 7.72 1.99 6.29 8.91
LIQUIDITY 377 42.56 27.12 23.74 68.87
Spain
ΔLOANS 1646 8.29 86.32 -1.91 17.10
ΔLOANS/ASSETS 1646 0.20 63.03 -5.01 5.04
LOAN LOSS PROV. 1538 16.41 55.64 9.66 28.57
IMPAIRED LOANS 429 -3.79 1.20 -4.70 -2.94
CAPITAL 1646 7.66 13.08 5.36 10.30
PROFITABILITY 1641 0.55 2.09 0.25 0.88
SIZE 1646 7.49 2.21 5.93 9.11
LIQUIDITY 1646 29.66 25.72 20.24 46.05
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Table A2.4: Robustness Checks (1)
fixed effects regressions dropping German banks dropping foreign-owned banks

(1) (2) (3) (4) (5) (6)
∆LOANS IMPAIRED LOANS ∆LOANS IMPAIRED LOANS ∆LOANS IMPAIRED LOANS

CAPITAL INFLOWS 1.752∗∗ 0.038∗∗∗ 1.043∗ 0.056∗∗∗ 1.036∗∗∗ 0.052∗∗∗

(3.10) (5.15) (1.90) (4.99) (2.67) (5.60)
Bank-Level Controls Yes Yes Yes Yes Yes Yes
Macro Controls Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Country FE No No Yes Yes Yes Yes

Obs 38692 7526 18944 7443 37813 7360
R-squared 0.007 0.039 0.023 0.187 0.016 0.184

In this robustness test, we estimate our model via fixed effects regressions, we exclude German banks and we drop foreign-owned
banks. The dependent variables are credit growth and the impaired loans ratio. The main regressor is capital flows (the negative of
the current account over GDP). We also add bank and macro controls, in addition to time and country fixed effects. The t-statistics
are shown in parentheses, using standard errrors clustered at the country-level.
∗ p < 0.10 , ∗∗ p < 0.05 , ∗∗∗ p < 0.01
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Table A2.5: Robustness Checks (2)
2001-2010 2001-2007

(1) (2) (3) (4)
ΔLOANS IMPAIRED LOANS ΔLOANS IMPAIRED LOANS

CAPITAL INFLOWS 1.138∗∗∗ 0.052∗∗∗ 0.740∗∗∗ 0.079
(2.84) (4.34) (4.49) (1.06)

Bank-Level Controls Yes Yes Yes Yes
Macro Controls Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Country FE Yes Yes Yes Yes

Obs 35406 7526 25314 4992
R-squared 0.018 0.186 0.019 0.201

In this robustness check, we restrict the sample to 2001- 2010 and 2001-2007, respectively.
The dependent variables are credit growth and the impaired loans ratio. The main regressor
is capital flows (the negative of the current account over GDP).We also add bank and macro
controls, as well as time and country fixed effects. The t-statistics are shown in parentheses,
using standard errrors clustered at the country-level.
∗ p < 0.10 , ∗∗ p < 0.05 , ∗∗∗ p < 0.01
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Table A2.6: Robustness Checks (3)
(1) (2) (3)

Z-SCORE PROFITABILITY CAPITAL RATIO

CAPITAL INFLOWS -0.011∗∗∗ 0.004 -0.013∗∗∗

(-3.02) (0.41) (-3.84)
Bank-Level Controls Yes Yes Yes
Macro Controls Yes Yes Yes
Year FE Yes Yes Yes
Country FE Yes Yes Yes

Obs 32849 30398 33002
R-squared 0.116 0.054 0.121

In this test, we examine the effects of capital inflows, defined as the negative
of the current account over GDP, on other bank risk proxies, i.e., the z-score,
bank profitability and the capital- to- asset ratios. We add a set of macro and
bank covariates, in addition to year and country fixed effects. The t-statistics
are shown in parentheses using standard errors clustered at the country-level.
∗ p < 0.10 , ∗∗ p < 0.05 , ∗∗∗ p < 0.01
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Table A3.2: Does the VIX Affect Debt Flows?
(1)

DEBT INFLOWS

VIX × DUMMY_PERIPHERY -0.344∗∗∗

(-10.03)
SIZE 0.138∗

(1.76)
LIQUIDITY 0.000∗∗∗

(2.73)
CAPITAL -0.010∗∗∗

(-3.72)
PROFITABILITY -0.000∗∗∗

(-4.71)
Firm Fixed Effects Yes
Industry-Year Fixed Effects Yes

Observations 22300
R-squared 0.526

This table presents the results of a regression of cross-border debt flows
on the interaction between the VIX and a dummy that is equal to one for
Ireland, Italy, Portugal and Spain. The regression includes the set of firm
level controls and firm and industry-year fixed effects. I cluster standard
errors at the industry-year level. The t-statistics are in parentheses.

∗ p < 0.10 , ∗∗ p < 0.05 , ∗∗∗ p < 0.01
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Table A3.3: Robustness Checks (1)
(1) (2) (3) (4)

ΔDEBT ΔDEBT ΔDEBT ΔDEBT

CAPITAL INFLOWS × PROFITABILITY -0.090∗ -0.159∗∗ -0.117∗∗ -0.090∗

(-1.80) (-2.10) (-2.04) (-1.64)
PROFITABILITY 0.326∗∗ 0.372∗∗ 0.480∗∗∗ 0.311∗∗

(2.36) (2.05) (3.26) (2.56)
CAPITAL INFLOWS × SIZE 0.256

(1.04)
CAPITAL INFLOWS × LIQUIDITY 0.251

(1.52)
CAPITAL INFLOWS × CAPITAL -0.105∗∗∗

(-2.78)
Firm-Level Controls Yes Yes Yes Yes
Firm Fixed Effects Yes Yes Yes Yes
Country-Year Fixed Effects Yes Yes Yes Yes
Industry-Year Fixed Effects Yes Yes Yes Yes

Obs 14099 10502 18163 18163
R-squared 0.260 0.269 0.226 0.221

This table presents the results of several robustness checks. In column (1), I exclude the European debt crisis.
In column (2), I restrict the sample period to 2005-2014. Column (3) winsorizes firms’ ROA at the 1% level.
Column (4) horseraces capital flows in their interactions with profitability with the corresponding interaction
of the other firm covariates. The dependent variable is firms’ credit growth. Capital inflows are instrumented
with the VIX in its interaction with an indicator that is 1 for Italy, Ireland, Portugal and Spain. I also control
for several firm-level variables and firm, industry-year and country-year fixed effects.The standard errors are
clustered at the industry-year level. The t-statistics are shown in parentheses.

∗ p < 0.10 , ∗∗ p < 0.05 , ∗∗∗ p < 0.01
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Table A3.4: Robustness Checks (2)
SME Large Non-Tradable Tradable

(1) (2) (3) (4)
ΔDEBT ΔDEBT ΔDEBT ΔDEBT

CAPITAL INFLOWS×PROFITABILITY -0.158 -0.106∗∗ -0.126∗∗ -0.083
(-1.35) (-2.18) (-1.96) (-0.97)

PROFITABILITY -0.001 0.479∗∗ 0.398∗∗ 0.237
(0.00) (2.54) (2.16) (1.24)

Firm-Level Controls Yes Yes Yes Yes
Firm Fixed Effects Yes Yes Yes Yes
Country-Year Fixed Effects Yes Yes Yes Yes
Industry-Year Fixed Effects Yes Yes Yes Yes

Obs 3176 14384 11306 8321
R-squared 0.389 0.262 0.215 0.295

This table presents the results of several robustness tests. First, I differentiate between small and medium-
sized enterprises (column (1)), as well as large firms (column (2)). Second, I differentiate between the non
tradable (column (3)) and tradable sector (column (4)). In the regressions, the dependent variable is firms’
credit growth. Capital flows are instrumented with the VIX, in its interaction with an indicator that is one
for Italy, Ireland, Portugal and Spain. I control for several firm-level variables and firm, industry-year and
country- year fixed effects. The standard errors are clustered at the industry- year level and the t-statistics
are shown in parentheses.

∗ p < 0.10 , ∗∗ p < 0.05 , ∗∗∗ p < 0.01
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Table A4.1: GINI Index and Base Year By Country

Country GINI GINI YEAR Country GINI GINI YEAR
ARG 39.29 1980 ISR 36.29 1979
AUS 39.29 1979 ITA 33.20 1980
AUT 23.00 1987 JAM 51.09 1975
BDI 39.89 1992 JOR 47.39 1980
BEL 28.29 1979 JPN 33.40 1980
BFA 53.09 1994 KEN 57.29 1981
BGD 39.00 1981 KOR 38.59 1980
BGR 25.00 1980 LKA 42.00 1980
BHS 43.09 1979 LSO 67.59 1986
BOL 52.69 1989 MAR 45.79 1985
BRA 57.79 1980 MDG 52.39 1980
BRB 48.90 1979 MUS 45.70 1980
CAF 67.90 1992 MWI 68.59 1993
CAN 35.79 1980 MYS 51.00 1979
CHL 53.20 1980 NGA 35.20 1981
CHN 32.00 1980 NIC 56.29 1993
CIV 47.79 1985 NLD 28.10 1979
CMR 55.59 1983 NOR 26.79 1979
COL 54.70 1978 NZL 34.79 1980
CRI 45.00 1979 PAK 38.89 1979
CYP 30.50 1990 PAN 47.50 1980
DEU 36.59 1980 PER 58.00 1981
DNK 41.29 1980 PHL 45.20 1975
DOM 45.00 1976 PNG 39.19 1995
DZA 38.79 1988 POL 24.89 1980
ECU 50.50 1987 PRI 50.20 1979
EGY 43.59 1975 PRT 36.79 1980
ESP 34.50 1980 PRY 38.90 1990
FIN 30.89 1980 ROU 21.79 1989
FJI 43.00 1977 SEN 52.70 1991
FRA 31.10 1979 SGP 40.70 1980
GAB 63.20 1977 SLV 48.40 1977
GBR 28.70 1980 SWE 32.40 1980
GHA 42.00 1987 SWZ 67.30 1995
GMB 46.29 1992 TTO 41.70 1981
GRC 39.89 1981 TUN 49.59 1980
GTM 47.29 1979 TUR 51.00 1973
HKG 37.29 1980 TZA 50.59 1977
HND 57.09 1989 URY 43.70 1981
HUN 20.89 1982 USA 40.29 1980
IDN 42.19 1980 VEN 39.40 1979
IND 41.69 1978 ZAF 63.00 1990
IRL 36.00 1980 ZMB 51.00 1976
IRN 51.69 1984
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