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FINANCIAL ECONOMICS | RESEARCH ARTICLE

Geographic loan diversification and bank risk: A 
cross-country analysis
Tu DQ Le1,2*, Van TH Nguyen1,2 and Son H Tran1,2

Abstract:  This study investigates the geographic loan expansion on bank risk using 
the aggregate data of 53 countries from 2005 to 2016 using the system generalized 
method of moments. Our findings show that global expansion tends to increase bank 
insolvency and reduce bank adjusted-risk-performance. Our findings further indicate 
loans distributed to advanced markets tend to reduce bank stability while the pro
portion of loans to other emerging markets and developing countries may have the 
potential to improve bank solvency and risk-adjusted-performance. As diversification 
is seen as a necessary strategy to diversify bank risks, bank managers should put more 
attention to emerging markets.

Subjects: Economics; Finance; Banking  

Keywords: geographic loan diversification; bank stability; adjusted-risk-performance; 
global banking system

JEL classification: F30; G20

1. Introduction
The classical portfolio theory argues that geographic expansion can lower bank risks if returns 
generated by adding assets are imperfectly correlated with those by existing assets (Goetz et al., 
2016). Gropp et al. (2011) emphasize that if diversification makes a bank too-big-to-fail, it can 
lower the risk of investing in the bank. However, geographic expansion may hinder the ability of 
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a bank headquarter to monitor its subsidiaries, with a potentially negative impact on asset quality 
(A. N. Berger, Miller et al., 2005). To extend that diversification increases complexity, this may 
reduce the banks’ ability to monitor loans and control risk. Empirical studies have yielded mixed 
findings. Acharya et al. (2006) show that since the US bank holding companies (BHC) expand 
geographically, their loans become riskier. In contrast, Goetz et al. (2016), and Deng and Elyasiani 
(2008) present evidence that geographic expansion lowers risk.

Our study contributes to the literature in several ways. Most studies examine the effect of 
geographic expansion on bank risk using bank-level data within a specific market or between several 
countries in the European market. In contrast to prior studies using bank-level data, this is the first 
attempt to investigate whether geographic loan diversification in the global market is beneficial using 
the aggregate data. Second, there appear many universal banks that have provided banking products 
and services in several international markets. Our unique dataset allows us to distinguish the effect of 
loans distributed to different markets on bank performance. Therefore, this could help banks to 
choose whether to expand globally and which markets should be focused on.

Using a sample of 53 countries between 2005 and 2016, our findings show that global banking 
systems do not benefit from diversification. When breaking down geographic expansion, loans 
distributed to advanced markets tend to increase bank insolvency while those distributed to 
emerging markets show the opposite direction. This thus suggests that the banking systems 
should put more attention to emerging markets if they choose to expand globally. Bank perfor
mance is negatively associated with credit risk, liquidity risk, and bank inefficiency. Also, bank 
solvency is positively related to bank deposits, implying that customer deposits are a primarily 
stable source of funding for the banking system. Furthermore, our findings stress that large capital 
markets improve bank performance by enhancing the screening of potential borrowers and 
monitoring their investment more efficiently. Lastly, bank performance is affected by economic 
growth, inflation, and market concentration. Our results are robust to a set of sensitivity analyses 
involving: (1) alternative measures of bank performance, (2) using sub-samples and controlling for 
financial shocks, and (3) controlling for the regulatory environment.

The remainder of this study is organized as follows. Section 2 provides a brief of relevant 
empirical studies on the relationship between diversification and bank risk. Section 3 provides 
methodology and data. Section 4 discusses the main findings while Section 5 concludes.

2. Literature review
The literature on the impact of diversification on bank risk can be divided into two main strands. 
The first strand is to assess the relationship between income diversification and bank risk. 
The second is to investigate the link between geographic expansion and bank risk.

The evidence in the first strand shows that diversification benefits are ambiguous. Early studies 
demonstrate that diversification strategy may have the potential to reduce risk (Gallo et al., 1996; 
Kwast, 1989). Diversification is a hedge against insolvency risk and mitigates the effect of costly 
financial distress (Froot & Stein, 1998). These studies conclude that the negative effect of diversi
fication on bank risk holds if non-traditional activities must be at a relatively low level.

A study by Stiroh (2004) shows that increased fee-based income is associated with a decrease in 
risk-adjusted returns. Rather, this increase in non-interest income (NII) is accompanied by greater 
market risks. His findings are in line with those by Calmès and Liu (2009) in Canada, indicating that 
income diversification is related to greater income volatility. Indeed, a shift towards free-based 
income sources increases earnings volatility that accounts for leverage effects (R. DeYoung & 
Roland, 2001) and worsens the bank’s risk-return trade-off (R. DeYoung & Rice, 2004; Stiroh & 
Rumble, 2006). Van Oordt (2014) further indicates that diversification via securitization results in 
instability for both individual banks and the whole banking system.
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Similarly, the evidence in other developed markets suggests no clear diversification benefits. 
Köhler (2015) highlights the substantial benefits of income diversification. Such benefits are more 
favorable for saving and cooperative banks in Europe while investment banks face riskier. These 
findings are comparable to those by Chiorazzo et al. (2008) in Italy. In contrast, Baele et al. (2007) 
show European banks that engage more in fee-based activities can achieve higher expected 
returns but also suffer greater beta risk. Their findings are in line with those by Lepetit et al. 
(2008), Mercieca et al. (2007), and Schmid and Walter (2009), suggesting that diversification 
benefits are offset by increased bank risk. Although NII is found to be riskier than interest income 
(II), NII provides diversification benefits to bank shareholders (Williams & Prather, 2010), even or 
some types of it are risk-reducing when considering banks’ specialization effects (Williams, 2016). 
Using international data, Laeven and Levine (2007) also argue that financial conglomerates have 
a lower market value than focused counterparts. There, therefore, exists a diversification discount 
in multiple activities financial firms because of the effect of agency problems. Their findings are in 
line with those by Nguyen (2012) in 28 liberalized finance countries.

The literature in emerging markets shows mixed findings. A study by Lee et al. (2014) points out 
that non-traditional activities reduce bank risk in middle- and low-income countries. Diversification 
gains differ between bank types—the benefits are found for commercial, cooperative, and invest
ment banks but not for saving banks—and country-specific. Diversification, however, tends to raise 
the risk for banks in high-income countries that supports the earlier findings by other studies in 
developed markets as discussed above. Besides, a study by Sanya and Wolfe (2011) in 11 emerging 
economies shows that diversification across and within both II and NII activities reduce insolvency 
risk. Their findings are in line with those by Pennathur et al. (2012) in India, and Meslier et al. 
(2014) in the Philippines. The opposite results are however found in several studies by Zhou (2014); 
Li and Zhang (2013) in China; Le (2017) and Le (2018) in Vietnam.

In terms of the second strand, the classical portfolio theory posits that a higher diversification 
in a bank’s loan portfolio should reduce realized risk. Geographic expansion can diversify banking 
organizations across different regional economic environments, thus resulting in decreasing the 
variation in the organizations’ earning over time. This also can generate additional value for 
multinational banks by enhancing the organizations’ risk-expected return frontier, increasing 
banks’ average revenues by investing in higher-expected-return assets (Berger & DeYoung, 
2001). The empirical evidence of the relationship between geographic expansion and bank risk is 
very limited. However, some prior research using the bank-level data has come close to this aspect. 
Berger and DeYoung (2001) found mixed findings between geographic scope and bank efficiency in 
the US and conclude that some banking organizations may operate efficiently in a single area 
while others may outperform on a national or international basis. Also, using the Austrian data 
Rossi et al. (2009) show that loan portfolio diversification across different industries increases 
profit efficiency and alleviates banks’ realized risk. More closely, a study by Goetz et al. (2016), 
using the US data emphasizes that geographic expansion of a bank holding company across US 
metropolitan statistical areas can reduce bank risk by lowering exposure to idiosyncratic local risk. 
On the other hand, Mercieca et al. (2007) also found that concentrated lending activities may 
decrease revenue volatility for small European banks. This further supports the long-term interac
tion hypothesis (Banerjee et al., 1994) suggests that banks taking part in community life, so-called 
known the domestic markets are more able to share relationships of nature and to acquire 
valuable information through such community networks that would not be available in interna
tional markets. This information enables banks to monitor creditors better and help develop early 
warning signals for distressed clients. Eventually, this may help avoid the build-up of vulnerabilities 
in host institutions’ loan portfolios, thereby lowering the banking insolvency. These above argu
ments may suggest that shifting in lending from domestic to foreign markets may help the 
banking system to diversify the risk. Recent empirical evidence in the literature on relationship 
banking however documents that the information advantage resulted from relationship banking 
allows the banking system make better offering future loans and other information—sensitive 
products, and reduces risk and uncertainty associated with the lending relationship. In other 
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words, this relationship lending is seemingly considered as a way to translate into intertemporal 
smoothing of revenue volatilities over time. Taken together, the following hypothesis is formed as: 

H1: There is no impact of geographic loan diversification on bank risk-adjusted-performance.

Another issue that may arise is whether the banking system should more diversify towards the 
advanced or emerging markets to improve bank risk-adjusted-performance. Unfortunately, there is 
yet no study that examines this link. However, some proposed hypotheses in banking efficiency and 
empirical evidence have come close to this issue. Under the general form of global advantage hypoth
esis, more efficient foreign organizations can generate additional revenues via superior investment or 
risk management skills by offering the superior quality or various services that some customers prefer 
or by obtaining diversification of risks that allows them to pursue higher risk and higher expected return 
investment strategy (A. N. Berger et al., 2000). Under the limited form of the hypothesis, only the 
efficient institutions in one or a limited number of home countries with specific favorable conditions 
can operate more efficiently in host nations. The evidence in banking efficiency shows mixed findings. 
For advanced markets, foreign banks show superior performance such as in Colombia (Barajas et al., 
2000), in selected developed markets in Europe (Bonin et al., 2005), in Argentina and Mexico (Dages 
et al., 2000), in European transition countries (Grigorian & Manole, 2002), in Hungary (Hasan & Marton, 
2003), in Poland (Havrylchyk, 2006), in Central and Eastern Europe (Havrylchyk & Jurzyk, 2011), Croatia 
(Jemric & Vujcic, 2002; Kraft et al., 2006), in Hungary (Majnoni et al., 2003), in Australia (Sturm & 
Williams, 2004). The opposite results are found in Argentina (A. N. Berger, Clarke et al., 2005), in the US 
and some selected European markets (A. N. Berger et al., 2000), in the US (R. DeYoung & Nolle, 1996; 
Edward Chang et al., 1998), in developed countries (Claessens et al., 2001), in industrialized countries 
(Micco et al., 2007), in cross-country analysis (Miller & Parkhe, 2002), regional European Union (Miller & 
Richards, 2002), in Poland (Nikiel & Opiela, 2002). For emerging markets, the confounding findings are 
also observed. Several papers show the outperformance of foreign banks such as in China (A. N. Berger 
et al., 2009), Pakistan (Burki & Niazi, 2010), Thailand (Chantapong, 2005), in developing economies 
(Claessens et al., 2001; Micco et al., 2007), in Malaysia (Detragiache & Gupta, 2006). Sensarma (2006) 
however emphasizes that foreign banks are the worst performers in India. Even, Correa (2008) shows 
a neutral performance of foreign banks in 179 developing and developed countries. Similar results are 
also obtained in Argentina, Chile, and Colombia (Crystal et al., 2001) and in selected developed markets 
(Vander Vennet, 2003). Some research shows that foreign banks outperform in profits but have higher 
operating costs in cross-country analysis (Detragiache & Gupta, 2006). In contrast, Yildirim and 
Philippatos (2007) using 12 transition countries in Europe show the opposite findings.

To extend that, when subsidiaries in a host nation regardless of advanced or emerging markets 
are more efficient and earn a higher income, the benefits are then translated into the parent banks in 
a home country. One of the main reasons is that particular subsidiary characteristics and home and 
host market conditions influence the bank’s ability to do business in a particular host country (Berger & 
DeYoung, 2001). However, foreign banks tend to perform better when regulation in the host country is 
relatively weak (Claessens & van Horen, 2012). This may be true for emerging markets. Besides, in the 
advanced markets as the host countries where there appear highly competitive in products and 
services offered and small share for foreign banks to take, this may induce them to invest more 
risky assets. Due to a higher level of transparency in regulation in these markets, however, subsidiaries 
may be less exposed to unfair treatment by host country government and customers. Based on these 
arguments, the following hypotheses are constructed: 

H2: There is no impact of loan diversification towards advanced markets on bank risk-adjusted- 
performance.

H3: There is no impact of loan diversification towards emerging markets on bank risk-adjusted- 
performance.
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3. Data and methodology

3.1. Data
It is worth noting that our data is collected at national or aggregate levels. In particular, the data 
on geographic loan diversification were extracted from the Financial Soundness Indicators 
(International Monetary Fund, 2018) while risk-adjusted-performance and other variables were 
collected from the Financial Development and Structural dataset (Beck et al., 2000), as well as the 
World Development Indicators (World Bank, 2017). After excluding missing data on geographic 
loan diversification and matching the three datasets, an unbalanced data of 53 countries1 

between 2005 and 2016 was obtained as described in Table 1.

Figure 1 shows that the geographic distribution of loans to domestic markets was slightly 
reduced for 2005–2008 and started gradually increasing in the later period. Thereafter, this 
remained stable over the period 2014–2016. When observing the geographic distribution of 
loans to foreign markets, there appears an increase in the geographic distribution of loans to 
other emerging markets and developing countries (including China) from 2005 to 2013 and 
maintained fairly stable between 2014 and 2016 while the trend of the geographic distribution 
of loans to the advanced economies (excluding China) decreased over the examined period. Table 
1 (Panel A) also confirms these trends. More particular, DOMESTIC and EMERGING increased from 
79.12%, 2.5% from 2005 to 82.95%, 5.21% in 2016, respectively while ADVANCED decreased from 
18.38% to 11.65% over the same period.

Table 1. Descriptive statistics of variables used in this study
Variables Mean Std Min Max Sources
Z-score 13.71 8.15 0.02 46.95 Beck et al. (2000)

RARroa 0.93 1.42 −8.52 6.41 Author’s calculation

RARroe 9.04 15.21 −101.48 48.21 Author’s calculation

HHIloan 0.25 0.22 0.00 0.66 Author’s calculation

DOMESTIC (%) 81.02 19.72 20.67 100.00 International 
Monetary Fund (2018)

ADVANCED (%) 13.74 16.04 0.00 69.92 International 
Monetary Fund (2018)

EMERGING (%) 5.03 7.90 0.00 50.08 International 
Monetary Fund (2018)

CREDIT (%) 21.96 42.76 −11.80 413.56 International 
Monetary Fund (2018)

LIQUID (%) 28.82 13.95 4.97 72.06 International 
Monetary Fund (2018)

NIE (%) 58.79 23.16 −303.46 115.79 International 
Monetary Fund (2018)

DEPO (%) 69.83 54.66 4.46 434.36 Beck et al. (2000)

FINDEV (%) 52.01 76.58 0.13 1081.12 Beck et al. (2000)

GDPGR (%) 2.54 4.63 −36.70 25.56 World Bank (2017)

INF (%) 3.70 4.56 −4.48 48.70 World Bank (2017)

CONCEN (%) 66.82 18.17 26.99 100.00 Beck et al. (2000)

Notes: Z-score, the returns on assets and the standard deviation of ROA, combined with the value of EQUITY; RARROE , 
risk-adjusted returns on equity; RARROA , risk-adjusted returns on assets; HHIloan, Herfindahl Hirschman Index in terms 
of geographic loan diversification; DOMESTIC is the geographic distribution of loans to domestic markets, ADVANCED 
is the geographic distribution of loans to advanced economies, excluding China, EMERGING is the geographic 
distribution of loans to other emerging markets and developing countries including China; CREDIT, a ratio of non- 
performing loans net of provisions to capital; LIQUID, the ratio of liquid assets to total assets; NIE, the ratio of non- 
interest expenses to gross income; DEPO, the ratio of bank deposits to Gross Domestic Product; FINDEV, a ratio of the 
value of total shares traded to average real market capital; GDPGR, the annual economic growth rate; INF, the 
inflation rate, CONCEN, assets of the three largest banks as a share of assets of all commercial banks. 
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3.2. Diversification measures
We construct the Herfindahl Hirschman Index (HHI) measures for each banking system to account 
for diversification between geographically major lending markets. The geographic loan diversifica
tion (HHIloan) for each banking system is computed from the lending flows as follows: 

HHIloan ¼ 1 �
DOMESTIC

LOAN

� �2

þ
ADVANCED

LOAN

� �2

þ
EMERGING

LOAN

� �2
 !

whereLOAN ¼ DOMESTICþ ADVANCEDþ EMERGING. DOMESTIC is a geographic distribution of loans 
to domestic markets, ADVANCED is a geographic distribution of loans to advanced economies, 
excluding China, EMERGING is a geographic distribution of loans to other emerging markets and 
developing countries including China. This indicator, HHIloan ranges in value from zero to one, with 
higher values implying greater funding diversity.

3.3. Risk-adjusted-performance measures
Following Le et al. (2019), Laeven and Levine (2009), and Beck et al. (2000) and among others, we 
use the Z-score as an inverse measure of overall bank risk as follows: 

Z � score ¼
ROAþ EQUITY

Totalassets
σROA 

where ROA is the return on assets, σROA is the standard deviation of return on assets. A larger value 
of Z-score argues the greater banking stability and less overall bank risk.

Following Stiroh (2004) and others, we use risk-adjusted returns on equity (RARROE) and risk- 
adjusted returns on assets (RARROA) which are defined as:

RARROEi;t ¼
ROEi;t
σROEi

; RARROAi;t ¼
ROAi;t
σROAi

,

where ROE is the returns on equity, σROE is its standard deviation over the examined period (Fu 
et al., 2015; Laeven & Levine, 2009). ROA is the returns on total assets, σROA is its standard 
deviation over the examined period. A higher ratio exhibits higher risk-adjusted profits.

3.4. Generalized method of moments
Due to the structure of panel data, a generalized method of moments estimator (GMM) suggested by 
Arellano and Bover (1995) is used. The use of the GMM estimator aims at controlling for unobserved 
heterogeneity and endogeneity problems (Arellano, 2002). This estimator also considers unobserved 
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heterogeneity2 and the persistence of the dependent variable that is well explained in the banking 
literature. Hence consistent estimations of the parameter can be provided.

For the endogeneity problems,3 the system GMM estimator uses lagged values of the depen
dent variables (in levels and differences) and lagged values of other regressors which potentially 
suffer from endogeneity as instruments. Following Bond (2002) who suggests that the lagged 
values of the variables should be treated as endogenous as instruments, all regressors will be 
instrumented except for those which are considered exogenous.4 Furthermore, Arellano-Bond 
autocorrelation (AR) tests and the Hansen test for over-identifying restrictions are used to 
determine the number of lags. More specifically, the instruments do not meet the required 
orthogonality conditions when the null hypothesis of the Hansen test is rejected. Additionally, 
the moment conditions are valid only if there appears no serial correlation in the idiosyncratic 
errors. The moment conditions are still valid if the null hypothesis at second-order autocorrela
tion (AR2) cannot be rejected.

The above arguments suggest the application of a dynamic model of bank risk that takes the 
following form: 

πi;t ¼ α0 þ α1πi;t� 1 þ α2HHIloan;i;t þ α3CREDITi;t þ α4LIQUIDi;t þ α5NIEi;t þ DEPOi;t þ α7FINDEVt

þ α8GDPGRt þ α9INFt þ α10CONCENt þ εi;t (1) 

As Diamond (1984) suggests that diversification can reduce risk in all types of firms including 
financial intermediaries, a positive impact of HHIloan on risk-adjusted-performance measures is 
anticipated. CREDIT, a ratio of non-performing loans net of provisions to capital is used to control 
for credit risk effects. Kolari et al. (2002) and R. DeYoung and Torna (2013) show that bank 
insolvency is mainly driven by excessive loan defaults. LIQUID, a ratio of liquid assets to total 
assets, is used to control for bank liquidity. The expected bankruptcy cost hypothesis suggests that 
an increase in the relative liquid assets holdings of the banking system reduces its probability of 
default (Bordeleau & Graham, 2010). However, more funds invested in liquid assets given their low 
return relative to other assets would reduce bank profitability. NIE, a ratio of non-interest expenses 
to gross income, is used to control for bank inefficiency. The bad management hypothesis argues 
that inefficient banking systems may fail to control operating costs or monitor borrowers, thus 
resulting in higher risk. Alternatively, the skimping costs hypothesis suggests that banks tend to 
skimp on operating costs by reducing credit monitoring, collateral valuing, and marketing activities 
to achieve short-run economic efficiency. These activities, however, would deteriorate loan quality, 
which ultimately results in greater risk. DEPO, a ratio of bank deposits to Gross Domestic Product, is 
used to control for funding strategy. Tacneng (2015) indicates banks that rely on more deposits 
tend to have lower volatility of return on equity.

FINDEV, a ratio of the value of total shares traded to average real market capital, is used to 
control for the development of financial markets. The banking system and the capital market may 
be competing for sources of financing because one sector either the banking system or capital 
market develops at the expense of the other (Allen & Gale, 1999; Jacklin & Bhattacharya, 1988). 
A study by Ngo and Le (2019) however argues that the larger the capital market is, the less 
efficient its banking system would be.

GDPGR, the annual GDP growth rate, is used to control for the effects of economic growth. 
INF, the inflation rate, is used to control for the inflation effects. CONCEN, assets of the three 
largest banks as a share of assets of all commercial banks, is used to control for the effects 
of market power. The structure-conduct-performance hypothesis states that a highly con
centrated banking system with lower competitive pressure tends to improve profits and 
increase the franchise value. This thus discourages bank managers to increase their risk- 
taking.
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4. Results

4.1. The baseline model
For the ease of exposition, we focus on the general interpretation of key variables. There is 
a negative relationship between geographic loan diversification and risk-adjusted-performance 
measures as shown in Table 2. Because of the high potential endogeneity between variables used 
as explained above, the system GMM should be used to investigate the impact of geographic loan 
diversification and bank risk-adjusted-performance.5

The result of the Hansen test in all tables of results is reported to investigate the validity of the 
dynamic panel model. The findings show that the p-value of the Hansen test is statistically not 
significant in any of the models, and thus the null hypothesis cannot be rejected.6 Hence, there is no 
evidence of over-identifying restrictions, implying that all conditions for the moments are satisfied 
and the instruments are accepted. Moreover, in the first-order autocorrelation (AR1), the hypothesis 
of the non-existence of AR1 between first residual differences is rejected. However, the p-values of 
AR2 are found to be statistically not significant, indicating that the moment conditions of the model 
are met.7 All in all, these conclude that the estimated model meets diagnostic tests.

A number of the regression models are run. For the ease of exposition, the general interpretation 
of interesting and significant variables is presented. Table 3 indicates that the coefficient of μt-1 is 
positive and significant in all models, suggesting the persistence in risk-adjusted-performance 
measures. Furthermore, HHIloan is negatively and significantly associated with RARROA and 
RARROE, implying that geographic loan diversification fails to improve bank performance. This 
somewhat supports the early findings of Mercieca et al. (2007) using small European data and 
Acharya et al. (2006) using Italian data that banks are better off fostering traditionally established 
lines of lending activities. This in turns improves bank profitability. HHIloan is also negatively related 
to the Z-score, implying that higher loan concentration improves bank solvency. This is in line with 
Mercieca et al. (2007). This somewhat supports the long-term interaction hypothesis (Banerjee 
et al., 1994) suggesting that the information advantage arising from relationship lending helps 
banks monitor creditors more closely and build-up early warning signals for financially distressed 
customers. This also may help avoid an accumulation of vulnerabilities in host institutions’ loan 
portfolios, thereby improving the banking solvency.

It is important to note that the regression coefficients on the individual component share in the 
loan share measure the effect of a shift from the omitted category of the component share into an 
alternative since one component share has to be excluded to avoid perfect collinearity. We decom
pose the geographic loan distribution into the proportion of loans to the advanced economies to total 
loans, excluding China, denoted by ADVANCED, the proportion of loans to other emerging and 
developing countries including China to total loans, denoted by EMERGING. The data shown in Table 
4 indicate that ADVANCED is negatively and significantly related to Z-score while EMERGING is 
positively associated with Z-score although it is relatively weak. This may suggest that the loans to 
emerging markets and developing countries possibly contribute to the improvement in bank stability. 
These emerging markets are poised to grow well above the global average thus they are requiring 
more loans to develop. This thus generates higher income for foreign banks.8 Not least, these markets 
also have comparatively low penetration rates in financial services, generating many upsides and 
opportunities for foreign banks hoping to stake a claim. Nonetheless, this somewhat supports the 
early findings of Claessens and van Horen (2012) that foreign banks tend to perform better in a host 
country where there is a lax regulatory environment. This is quite true for the case of emerging 
markets.

The coefficient of CREDIT is negative and significant in two models, suggesting the banking 
systems that face higher credit risk are less stable and lower profitability. This is consistent with 
the findings of Dietrich and Wanzenried (2014), Athanasoglou et al. (2008). The coefficient of 
LIQUID is generally negative and significant one model, suggesting the banking systems that hold 
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more liquid assets tend to have a lower profit. This is comparable with the findings of Sharma et al. 
(2013) that more funds invested in cash or cash equivalents tend to reduce liquidity premium in 
bank margin given the low return relative to other assets.9

NIE is negatively and significantly related to all risk-adjusted-performance measures, indicating 
that more efficient banks appear to be more stable and have a higher level of profitability. This 
supports the findings of Le et al. (2019), and Berger (1995). DEPO is found to have a positive impact 
on bank stability. This suggests that customer deposits are the main and stable source of funding 
for the banking system.

FINDEV is generally positively and significantly associated with three measures of risk- 
adjusted-performance, thus, supporting the view that capital market development and banking 
performance are rather considered as complementary to one another. This further supports the 
findings of Beccalli et al. (2006), Liadaki and Gaganis (2010), Bossone and Lee (2004), and Le 
and Ngo (2020) who demonstrate that large capital markets help banking system not only 
improve the screening of potential borrowers but also monitor their investment more efficiently 
and effectively—thus, improving bank performance. A positive relationship between GDPGR and 
risk-adjusted bank performance in all models supports the traditional view that economic 
growth may increase demand for financial products and/or services provided by the banking 
system during cyclical upswings, thus generating higher profitability (Athanasoglou et al., 2008; 
Demirgüç-Kunt & Huizinga, 1999; Dietrich & Wanzenried, 2014). Also, the negative impact of INF 
on risk-adjusted bank performance implies that a higher inflation rate may raise the risk of loan 

Table 3. The results of baseline models
π Z-score RARROE RARROA

π t-1 0.693***(0.044) 0.387***(0.09) 0.354***(0.072)

HHIloan −7.159***(1.746) −4.256***(1.129) −4.368***(1.505)

CREDIT −0.001*(0.0004) −0.001***(0.0004) −0.001(0.001)

LIQUID −0.001(0.001) 0.001(0.001) −0.003*(0.002)

NIE −0.002**(0.001) −0.002*(0.001) −0.003***(0.001)

DEPO 0.053***(0.006) −0.002(0.004) −0.004(0.004)

FINDEV −0.0001(0.001) 0.002***(0.0003) 0.003**(0.001)

GDPGR 0.065*(0.034) 0.102***(0.018) 0.121***(0.022)

INF −0.098***(0.032) −0.096***(0.025) −0.061**(0.026)

CONCEN 0.002(0.013) −0.015*(0.009) −0.015**(0.007)

Constant 3.142**(1.344) 4.129***(0.705) 5.179***(0.974)

No. Obs 286 288 288

No. groups 41 41 41

AR1 (p-value) 0.001 0.000 0.000

AR2 (p-value) 0.233 0.416 0.507

Hansen test (p-value) 0.742 0.509 0.180

Notes: Z-score, the returns on assets and the standard deviation of ROA, combined with the value of EQUITY; RARROE , 
risk-adjusted returns on equity; RARROA , risk-adjusted returns on assets; HHIloan, Herfindahl Hirschman Index in terms 
of geographic loan diversification; DOMESTIC is the geographic distribution of loans to domestic markets, ADVANCED 
is the geographic distribution of loans to advanced economies, excluding China, EMERGING is the geographic 
distribution of loans to other emerging markets and developing countries including China; CREDIT, a ratio of non- 
performing loans net of provisions to capital; LIQUID, the ratio of liquid assets to total assets; NIE, the ratio of non- 
interest expenses to gross income; DEPO, the ratio of bank deposits to Gross Domestic Product; FINDEV, a ratio of the 
value of total shares traded to average real market capital; GDPGR, the annual economic growth rate; INF, the 
inflation rate, CONCEN, assets of the three largest banks as a share of assets of all commercial banks. The table 
contains the results estimated using the system GMM estimator. Variables in italics are instrumented through the 
GMM procedure following Arellano and Bover (1995). Robust standard errors are in parentheses. *, **, ***Significant at 
10, 5, and 1 per cent levels, respectively. 
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repayment because it affects the borrowers’ budgets, which ultimately threatens their liquidity 
and reduces their repayments (Pervan et al., 2015). More interestingly, the findings show the 
negative relationship between market concentration and risk-adjusted bank profitability. 
Nonetheless, this finding is in line with those of Le and Ngo (2020).

4.2. Robustness check
To provide a robustness check, we first use traditional measures of bank performance. Thereafter, 
we investigate the relationship still holds when controlling for the regulatory policy. Finally, we 
further examine the impact of geographic loan diversification on bank performance in subsamples.

As shown in Table 5, the coefficient of HHIloan is generally negative in all models and only significant 
in the ROE model while the EMERGING is significantly and positively associated with ROA. Nonetheless, 
these findings confirm our main findings as above.

Regulatory policies regarding bank activity restrictions are likely to affect diversification benefits. 
Due to the limited data, we thus include the financial freedom variable to investigate if our results 
are robust when we control for this variable. It is important to note that we cannot include other 
regulatory variables as used in Mercieca et al. (2007) for small banks in Europe because they are not 
available yet in the global context. The bank regulation and supervision survey covering the period 
2011 and 2016 was started in 2017 and expected to complete in 2019. Nonetheless, if our results 

Table 4. The results of decomposing geographic loan diversification
π Z-score RARROE RARROA

πt-1 0.705***(0.034) 0.433**(0.202) 0.354***(0.053)

HHIloan −2.088(4.353) −8.211*(4.112) −1.91(1.576)

ADVANCED −0.082***(0.017) −0.003(0.032) 0.003(0.01)

EMERGING 0.062*(0.031) 0.062(0.046) 0.02*(0.01)

CREDIT −0.0004(0.001) −0.001(0.003) 0.0001(0.0004)

LIQUID −0.002*(0.001) −0.006**(0.003) −0.004***(0.001)

NIE −0.002***(0.0004) −0.004**(0.002) −0.002**(0.001)

DEPO 0.047***(0.004) 0.035***(0.009) −0.005(0.003)

FINDEV 0.0002(0.001) 0.015***(0.004) 0.002**(0.001)

GDPGR 0.105***(0.028) 0.131***(0.036) 0.131***(0.019)

INF −0.09*(0.053) 0.033(0.052) −0.023(0.02)

CONCEN 0.029(0.026) −0.028*(0.015) −0.023***(0.008)

Constant 1.321(2.016) 3.529*(2.081) 4.557***(0.783)

No. Obs 286 288 288

No. groups 41 41 41

AR1 (p-value) 0.001 0.001 0.000

AR2 (p-value) 0.255 0.596 0.653

Hansen test (p-value) 0.593 0.649 0.328

Notes: Z-score, the returns on assets and the standard deviation of ROA, combined with the value of EQUITY; RARROE , 
risk-adjusted returns on equity; RARROA , risk-adjusted returns on assets; HHIloan, Herfindahl Hirschman Index in terms 
of geographic loan diversification; DOMESTIC is the geographic distribution of loans to domestic markets, ADVANCED 
is the geographic distribution of loans to advanced economies, excluding China, EMERGING is the geographic 
distribution of loans to other emerging market and developing countries including China; CREDIT, a ratio of non- 
performing loans net of provisions to capital; LIQUID, the ratio of liquid assets to total assets; NIE, the ratio of non- 
interest expenses to gross income; DEPO, the ratio of bank deposits to Gross Domestic Product; FINDEV, a ratio of the 
value of total shares traded to average real market capital; GDPGR, the annual economic growth rate; INF, the 
inflation rate, CONCEN, assets of the three largest banks as a share of assets of all commercial banks. The table 
contains the results estimated using the system GMM estimator. Variables in italics are instrumented through the 
GMM procedure following Arellano and Bover (1995). Robust standard errors are in parentheses. *, **, ***Significant at 
10, 5, and 1 per cent levels, respectively. 
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regarding diversification effects are driven by the degree of the openness of the banking system or 
activity restrictions, the controlling for this variable will drive out the significance of our key expla
natory variables. While the coefficient of this variable is not to be interpreted in a causal sense, 
testing for its significance provides some information on the relationship between soundness 
resulted from the banking freedom and the bank risk-adjusted-performance. FREE is a broad indi
cator of the openness of the banking system.10 The index provides information on whether banks are 
free to extend credit, accept deposits, and conduct operations in foreign currencies, foreign banks are 
allowed to operate freely, and the government influences the allocation of credit. The regulatory 
variable is extracted from the Heritage Foundation. Following Mercieca et al. (2007), it is anticipated 
that greater degree of the openness of the banking system is related to less insolvency risk because 
a banking system operating in a more open environment tend to engage in those activities that they 
deem most appropriate to their strategies and objectives to control risk appropriately.

Table 6 shows that the coefficients of HHIloan and ADVANCED are negative and significant when 
controlling for banking freedom. This further supports our main findings. Furthermore, the findings also 
suggest that increased openness of the banking system is related to less insolvency risk. This is compar
able with the findings of Barth et al. (2004) and Mercieca et al. (2007).

The literature suggests that bank diversification may intensify bank instability or exacerbate the 
risk of financial market collapse when financial crises occur (Kim et al., 2020). Under the impact of the 

Table 5. The results of the relationship between geographic loan diversification and bank 
performance—alternative measures
π ROE ROA
πt-1 0.162***(0.044) 0.1002***(0.033) 0.234***(0.03) 0.253***(0.016)

HHIloan −31.379**(12.18) −47.282***(7.943) −0.934(1.026) −0.958(0.903)

ADVANCED 0.084(0.057) −0.005(0.005)

EMERGING −0.203(0.157) 0.04**(0.019)

CREDIT −0.011***(0.004) −0.002(0.002) −0.001***(0.0003) −0.001***(0.0002)

LIQUID −0.001(0.013) 0.007(0.006) 0.004***(0.0004) 0.005***(0.0003)

NIE −0.024***(0.006) −0.014***(0.004) −0.002***(0.0004) −0.001***(0.0003)

DEPO 0.054***(0.019) 0.028(0.021) 0.0002(0.004) −0.001(0.002)

FINDEV 0.012(0.011) −0.011(0.009) 0.001**(0.001) 0.001***(0.0004)

GDPGR 1.105***(0.162) 1.176***(0.095) 0.111***(0.016) 0.113***(0.009)

INF −0.257(0.268) −0.2*(0.122) −0.022(0.018) −0.016(0.013)

CONCEN 0.026(0.078) 0.104(0.054) −0.0003(0.006) −0.002(0.005)

Constant 14.813**(5.784) 10.290**(4.206) 0.43(0.382) 0.0004(0.402)

No. Obs 284 284 283 283

No. groups 41 41 41 41

AR1 (p-value) 0.110 0.104 0.041 0.027

AR2 (p-value) 0.127 0.123 0.148 0.149

Hansen test 
(p-value)

0.766 0.485 0.495 0.295

Notes: ROA, returns on assets; ROE; returns on equity; HHIloan, Herfindahl Hirschman Index in terms of geographic loan 
diversification; DOMESTIC is the geographic distribution of loans to domestic markets, ADVANCED is the geographic 
distribution of loans to advanced economies, excluding China, EMERGING is the geographic distribution of loans to 
other emerging market and developing countries including China; CREDIT, a ratio of non-performing loans net of 
provisions to capital; LIQUID, the ratio of liquid assets to total assets; NIE, the ratio of non-interest expenses to gross 
income; DEPO, the ratio of bank deposits to Gross Domestic Product; FINDEV, a ratio of the value of total shares traded 
to average real market capital; GDPGR, the annual economic growth rate; INF, the inflation rate, CONCEN, assets of the 
three largest banks as a share of assets of all commercial banks. The table contains the results estimated using the 
system GMM estimator. Variables in italics are instrumented through the GMM procedure following Arellano and Bover 
(1995). Robust standard errors are in parentheses. *, **, ***Significant at 10, 5, and 1 per cent levels, respectively. 
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global financial crisis 2007–09, banks were significantly more cautious in the extension of credit 
(Gilchrist & Zakrajšek, 2012). Allen et al. (2014) also suggest subsidiaries of multinational bank 
holding companies decreased their lending activities during the crisis because this reduction in 
lending is strongly associated with their parent bank’s lending through the interbank market. 
Therefore, it is crucial to control for the effect of financial shocks when examining the impact of 
geographic loan diversification on bank performance. We include CRISIS—a dummy variable that 
takes a value of 1 for the global financial crisis (GFC) period, otherwise 0.11 Moreover, the limited form 
of global advantage hypothesis also proposes that foreign affiliates in a host nation tend to more 
efficient when the home and host nations have similar economic environments (A. N. Berger et al., 
2000). To extend that, we test whether geographic distribution of loans to either advanced or 
emerging markets (host nations) from a similar market or supervisory and regulatory conditions in 
the home countries would enhance bank performance. Due to the small sample size, we cannot 
divide the sample into two subsamples: high income and low income. Instead, we use GROUP as 
measured by a dummy variable that takes a value of 1 for a high-income country, 0 otherwise.12 

Therefore, we use the interaction between GROUP and HHIloan to examine whether the relationship 
between geographic loan diversification and bank performance still holds in subsamples when taking 
account of financial shocks. As shown in Table 7, HHIloan*GROUP is negatively related to Z-score, 
suggesting that for high-income countries, geographic expansion tends to be more insolvency.

Table 6. The results of the relationship between geographic loan diversification and bank 
performance—regulatory variable
π Z-score
πt-1 0.701***(0.045) 0.712***(0.031)

HHIloan −7.084***(2.201) −0.908(1.545)

ADVANCED −0.073***(0.014)

EMERGING 0.038(0.028)

CREDIT −0.001***(0.0004) −0.001*(0.0003)

LIQUID −0.002*(0.001) −0.003***(0.001)

NIE −0.003**(0.001) −0.002**(0.001)

DEPO 0.057***(0.006) 0.035***(0.006)

FINDEV −0.0004(0.001) −0.0002(0.001)

GDPGR 0.058*(0.033) 0.086***(0.029)

INF −0.075***(0.027) −0.113***(0.03)

CONCEN −0.008(0.01) −0.013(0.015)

FREE 0.142(0.131) 0.199**(0.085)

Constant 2.899**(1.378) 3.722***(1.186)

No. Obs 286 286

No. groups 41 41

AR1 (p-value) 0.001 0.001

AR2 (p-value) 0.244 0.270

Hansen test (p-value) 0.617 0.180

Notes: Z-score, the returns on assets and the standard deviation of ROA, combined with the value of EQUITY; HHIloan, 
Herfindahl Hirschman Index in terms of geographic loan diversification; DOMESTIC is the geographic distribution of 
loans to domestic markets, ADVANCED is the geographic distribution of loans to advanced economies, excluding 
China, EMERGING is the geographic distribution of loans to other emerging market and developing countries including 
China; CREDIT, a ratio of non-performing loans net of provisions to capital; LIQUID, the ratio of liquid assets to total 
assets; NIE, the ratio of non-interest expenses to gross income; DEPO, the ratio of bank deposits to Gross Domestic 
Product; FINDEV, a ratio of the value of total shares traded to average real market capital; GDPGR, the economic 
growth rate; INF, the inflation rate, CONCEN, assets of the three largest banks as a share of assets of all commercial 
banks; FREE, the banking freedom index. The table contains the results estimated using the system GMM estimator. 
Variables in italics are instrumented through the GMM procedure following Arellano and Bover (1995). Robust 
standard errors are in parentheses. *, **, ***Significant at 10, 5, and 1 per cent levels, respectively. 
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The negative sign of ADVANCED*GROUP implies that for high-income countries, more loans dis
tributed to advanced markets reduce bank solvency. This somewhat supports the early view in the 
banking efficiency that the similarity of economic environments in the host and home countries is 
insufficient to ensure foreign banks operate efficiently than others in other nations (Sufian, 2009).

5. Conclusion
This paper investigates the impact of diversification on the performance of the global banking system. 
Using an aggregate dataset for 53 countries, we find no diversification benefits for the banks within 
geographic loan diversification between 2005 and 2016.

Our results are consistent with arguments that globally geographic expansion increases risk 
by reducing the ability of banks to control risks. The analyses also suggest a negative link 
between geographic diversification and risk-adjusted-performance. These results still hold 
when using an array of robustness tests using the traditional measure of bank performance, 
are substantiated when the regulatory policy on financial freedom is controlled for, and using 
subsamples. More interestingly, when observing the decomposition of the geographic loan 

Table 7. The results of the relationship between geographic loan diversification and bank 
performance in subgroups and using financial shock variable
π Z-score
πt-1 0.682***(0.046) 0.659***(0.047)

HHIloan*GROUP −5.694***(1.663) −0.665(3.98)

ADVANCED*GROUP −0.082***(0.013)

EMERGING*GROUP 0.019(0.032)

CREDIT −0.0002(0.001) 0.0003(0.001)

LIQUID −0.002(0.001) −0.003**(0.001)

NIE −0.002**(0.001) −0.003***(0.001)

DEPO 0.039***(0.006) 0.043***(0.004)

FINDEV 0.001(0.001) −0.001(0.001)

GDPGR 0.041(0.033) 0.084***(0.027)

INF −0.132***(0.03) −0.128***(0.046)

CONCEN −0.003(0.015) −0.008(0.02)

CRISIS −0.12(0.17) −0.167(0.357)

Constant 4.567***(1.314) 4.477***(1.156)

No. Obs 286 286

No. groups 41 41

AR1 (p-value) 0.001 0.001

AR2 (p-value) 0.242 0.266

Hansen test (p-value) 0.388 0.579

Notes: Z-score, the returns on assets and the standard deviation of ROA, combined with the value of EQUITY; HHIloan, 
Herfindahl Hirschman Index in terms of geographic loan diversification; DOMESTIC is geographic distribution of loans 
to domestic markets, ADVANCED is geographic distribution of loans to advanced economy, excluding China, 
EMERGING is geographic distribution of loans to other emerging markets and developing countries including China; 
GROUP is measured by a dummy variable that takes a value of 1 for a high-income country, 0 otherwise; HHIloan 

*GROUP, the interaction between HHIloan and GROUP; ADVANCED*GROUP, the interaction between ADVANCED and 
GROUP; EMERGING*GROUP, the interaction between EMERGING and GROUP; CREDIT, a ratio of non-performing loans 
net of provisions to capital; LIQUID, the ratio of liquid assets to total assets; NIE, the ratio of non-interest expenses to 
gross income; DEPO, the ratio of bank deposits to Gross Domestic Product; FINDEV, a ratio of the value of total shares 
traded to average real market capital; GDPGR, the economic growth rate; INF, the inflation rate, CONCEN, assets of 
the three largest banks as a share of assets of all commercial banks; CRISIS, a dummy variable that takes a value of 1 
for global financial crisis period, and 0 otherwise. The table contains the results estimated using the system GMM 
estimator. Variables in italics are instrumented through the GMM procedure following Arellano and Bover (1995). 
Robust standard errors are in parentheses. *, **, ***Significant at 10, 5, and 1 per cent levels, respectively. 
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diversification, our findings indicate loans that are more distributed to advanced markets tend 
to increase bank insolvency while the proportion of loans to other emerging market and 
developing countries seem to enhance bank stability and risk-adjusted-performance. These 
emerging markets perhaps have comparatively low penetration rates in financial services, 
thus creating many opportunities for foreign banks hoping to generate greater earnings.
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Notes
1. The countries in the sample include Australia, 

Austria, Belgium, Botswana, Brunei, Cameron, 
Canada, Central African, Chad, Macao, Congo, 
Croatia, Cyprus, Czech, Denmark, El Salvador, 
Equatorial Guinea, Estonia, Gabon, Gambia, 
Georgia, Germany, Greece, Guinea, India, 
Indonesia, Ireland, Israel, Kazakhstan, Kenya, 
Korea, Latvia, Luxembourg, Malta, Mauritius, 
Mexico, Namibia, Netherlands, Pakistan, Philippines, 
Portugal, Singapore, Slovak, Spain, Sri Lanka, 
Switzerland, Trinidad and Tobago, Turkey, Ukraine, 
United Kingdom, United States, and Uruguay.

2. Given differences in corporate governance, unob
servable heterogeneity across banking systems 
cannot be well-measured.

3. For instance, inefficient banks are unable to control 
operating costs, thus leading to higher risk. Also, 
more risky banking systems are subject to more 
regulatory scrutiny, therefore, they may be required 
to maintain a higher level of liquid assets. The caus
ality could also go oppositely as greater risk banking 
systems are required to need additional managerial 
efforts and additional resources to deal with these 
issues—thus, may reduce banking efficiency.

4. It is assumed that strictly exogenous variables are 
not correlated to the individual effects while the 
endogenous variables are predetermined.

5. We also conduct robustness checks with more 
rudimentary approaches for panel data using 
fixed effects. The results confirm our main findings 
and are available upon request.

6. Cameron and Pravin (2010) suggest that the value of 
Hansen test for over-identifying restrictions should 
exceed 0.05, thus the null hypothesis cannot be 
rejected. Alternatively, there is no correlation 
between the instrument variables and the residuals.

7. Arellano and Bond (1991) demonstrate p-values of 
AR2 above 0.05 that instruments are still valid.

8. See the report of McKinsey & Company at https:// 
www.mckinsey.com/industries/financial-services 
/our-insights/tapping-the-next-big-thing-in- 
emerging-market-banking

9. Following Ghenimi et al. (2017), we also include the 
interaction between LIQUID and CREDIT to examine 
whether both risks jointly have an impact on bank 
stability. However, the coefficient of LIQUID*CREDIT 
is negative and insignificant in all models although 
this is not reported here due to the length limitation. 
Nonetheless, we could not find the joint impact of 
liquidity risk and credit risk on bank stability.

10. Note that we use the financial freedom index to 
control for banking freedom effects as we cannot 
distinguish between them. The index is constructed 
upon five areas and ranging from 0 to 100, 
whereby higher values indicate fewer restriction or 
government interference.

11. We also include only CRISIS in Equation (1). The 
coefficient of CRISIS is statistically not significant 
although this is not reported here due to the length 
restriction.

12. The classification is based on the economic growth 
rate. To reduce the collinearity, GDP is excluded from 
the model. Additionally, seven upper middle-income 
countries are considered to be included a high- 
income group for ease of exposition in this study.
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