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Loan portfolio diversification and bank returns:
Do business models and market power matter?

Japan Huynh®* and Van Dan Dang?

Abstract: The paper examines how loan portfolio diversification drives bank
returns, mainly focusing on the conditioning roles of business models and market
power in this nexus. We employ a sample of Viethamese commercial banks from
2008 to 2019 to perform regressions in the dynamic panel models with the two-step
system generalized method of moments (GMM) estimator. We find that increased
sectoral loan portfolio diversification reduces bank returns, but not all banks are
equally affected. Banks that adopted a business model towards non-interest activ-
ities are hurt less from loan portfolio diversification, and bank market power may
mitigate the detrimental effects of loan portfolio diversification on bank returns.
When such asymmetric effects are sizeable, neglecting them could miscalculate the
choice of loan portfolio diversification. Our findings are robust to a rich set of bank
return indicators and alternative loan portfolio diversification measures based on
the Herfindahl-Hirschman (HHI)/Shannon Entropy (SE) indexes with different sec-
toral exposure profiles. Thus, both regulators and commercial banks should take the
disadvantage of portfolio diversification into account when encouraging/pursuing
a diversified strategy, which must be accompanied by the crucial caveat that the
damage is most pronounced for banks with lower shares of non-interest income

and less market power.
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Should banks diversify their loan portfolios? Most
existing studies have been only concerned about
the average impact of loan portfolio diversifica-
tion on bank performance, but not considering
the heterogeneous effects across different bank
groups. The paper examines how sectoral loan
portfolio diversification drives bank returns, parti-
cularly focusing on the conditioning roles of busi-
ness models and market power. Using a sample
of Vietnamese commercial banks, we find that
not all banks are equally affected by loan portfolio
diversification: (i) less hampered banks are those
that have moved away from traditional lending
activities towards a business model that produces
more non-interest income, and (ii) bank market
power may mitigate this detrimental impact of
loan portfolio diversification on bank returns.
These findings point to the heterogeneity across
banks in terms of information resources and
competitiveness, which could speak to the causal
effects of loan portfolio diversification.
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1. Introduction

Should banks diversify loan portfolios or specialize in only some economic sectors? This topic has
attracted much attention from academia and regulators over the years. Fundamentally, corporate
finance theory indicates that banks should specialize in only a few economic sectors to seize the
comparative advantage of managerial expertise and experience (Denis et al., 1997). By granting
loans to several sectors, banks could better evaluate and monitor their customers and collateral
values, which might reduce the adverse selection problem. Furthermore, portfolio diversification
seems not to be an attractive strategy for any bank as it could enhance competition with other
banks (Jensen, 1986). In sharp contrast, traditional banking theory calls for the pursuit of loan
portfolio diversification. Accordingly, banks should diversify their credit portfolio to diminish asym-
metric information and further reduce financial intermediation costs (Diamond, 1984). This theory
also argues that less diversified banks are more vulnerable to the economic downturn because of
their limited exposures to only a few economic sectors. In practice, during the last decades, many
banking crises have also raised the concern that bank collapse is highly associated with concen-
tration, so commercial banks should diversify their loan portfolios to avoid idiosyncratic shocks
(Chen et al., 2014).

Though the impact of loan portfolio diversification on bank returns is a well-established concept
in the banking literature, its empirical analysis has been limited in context and scope thus far. First,
the cost-benefit implications of loan portfolio diversification have been mainly addressed for
advanced economies. Concretely, exploring the banking sectors in Italy and Germany, many
studies find portfolio concentration to be associated with more profit gains and less risk-taking,
thus highlighting the diseconomies of diversification (Acharya et al, 2006; Behr et al., 2007;
Hayden et al,, 2007; Jahn et al, 2013). However, some competing effects dominated in other
advanced markets. Rossi et al. (2009) reveal that portfolio diversification reduces bank risk and
increases profit efficiency for Austrian banks. Using a sample of US banks, Shim (2019) shows that
banks could promote financial stability when diversifying their loan portfolios across multiple
economic sectors. Only a few papers investigate emerging markets and even exhibit mixed results.
Analyzing the banking sector in Brazil, Tabak et al. (2011) encourage loan portfolio concentration
as this strategy completely improves bank performance (more returns and lower risks of default).
Focusing on Chinese banks, Chen et al. (2014) indicate a risk-return tradeoff of loan portfolio
diversification in the way that it reduces bank profits and also mitigates bank risks simultaneously.
Unlike banks in advanced economies, the available breakdown of loan portfolios is restricted at
banks in emerging markets.

Second, almost all of the existing studies have been only concerned about the overall average
impact of loan portfolio diversification on bank performance, but not considering the heteroge-
neous effects across different bank groups. Many prior authors have shown that the lack of
expertise, information resources, and competitiveness capacity could explain the costs of loan
portfolio diversification, but they do not provide additional evidence to shed further light on such
reasons (e.g., Acharya et al., 2006; Behr et al., 2007; Hayden et al., 2007; Jahn et al., 2013; Tabak
et al., 2011). If these aspects are at the center of the functioning of loan portfolio diversification, it
should be expected that banks’ response to portfolio changes would differ according to hetero-
geneous bank characteristics.

Hence, more works should be conducted to fill the literature gaps. Primarily, we need to be
interested in the heterogeneity across banks to shed further light on the impact of loan portfolio
diversification on bank outcome. The critical idea is that some banks could be more affected by
portfolio changes than others, so their different earning-making behavior in response to portfolio
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diversification could speak to the causal effects. In this regard, one moderating factor that should
be examined is business models, in particular the shifts toward the non-interest banking activities.
Theoretically, banks could reduce the asymmetric information problem by developing close rela-
tionships with their customers based on multiple interactions over time, regularly in the form of
supplying numerous banking services (Boot, 2000). The useful information obtained through non-
interest activities allows banks to assess their existing and potential customers more accurately,
thereby improving loan quality and attracting trustworthy customers in the future (Baele et al.,
2007). Concretely, Puri et al. (2012) show that borrowers with prior non-traditional relationships
tend to default less subsequently. Besides, the banking literature has also extensively indicated the
benefits of non-traditional activities, such as profit improvement, credit risk reduction, financial
stability gains, and lower probability of bank collapses (Abedifar et al., 2018; DeYoung & Torna,
2013; Kohler, 2014; Li & Zhang, 2013). Taken together, banks may benefit from a business model
that relies more on non-interest income while expanding their loan portfolios into multiple
economic sectors.

However, the literature also suggests various downsides of non-interest activities that could be
detrimental to bank loan portfolios. Switching costs of most non-interest activities are lower than
those of traditional lending activities (Deyoung & Roland, 2001). To build up longer-term relation-
ships with customers based on available short-term connections, banks may relax their loan
granting and monitoring standards. Lepetit et al. (2008) document that banks tend to disregard
credit risk when they desire to generate more non-interest income. This finding concurs with the
argument of Abedifar et al. (2018), who hypothesize that a business model more involved in non-
interest income, alternatively speaking less lending exposure, could encourage banks to behave
less conservatively with their loan portfolios. Besides, both diversification across banking activities
and within lending segments could jointly lead to diseconomies of scope, which damages bank
performance (Boot & Ratnovski, 2016).

Another aspect that could drive the differential effects of loan portfolio diversification on bank
returns is bank market power. Even though there is no empirical work about the moderating role of
market power in the relationship between loan portfolio diversification and bank performance, we
are aware of some interesting theoretical literature that allows us to think of a potential mechan-
ism. Under the “competition-fragility” hypothesis, market power could improve market discipline,
thereby discouraging banks from excessive risk-taking (Hellmann et al., 2000; Keeley, 1990). Taking
advantage of more abundant information resources, banks with greater market power may screen
and monitor their borrowers more effectively (Allen & Gale, 2004). Dell’Ariccia et al. (2012) argue
that some banks could loosen their lending conditions when they are forced to compete with other
dominant banks, who do not need to act similarly. Furthermore, during stressed times, more
powerful banks possess enough resources to lower interest rates, thereby mitigating borrowers’
insolvency (Petersen & Rajan, 1995). Overall, these may result in excellent support for banks to
better exploit economies of scope.

A competing view, according to the “competition-stability” hypothesis, suggests that market
power may hurt bank activities in some routes. Greater market power could account for increased
lending rates, which amplifies borrowers’ risk-shifting incentives (Boyd & De Nicol6, 2005).
Lucchetta and De Nicolé (2011) develop a model showing that a perfectly competitive market,
i.e.,, there is no bank capable of dominating the market, is optimal in promoting the safety and
soundness of the banking system. Thakor (2005) claims that the lack of competition in the market
also makes it more difficult for bank owners to evaluate the real efficiency of bank management.
This situation could lead to inaccurate decisions, causing bank risks.

This paper empirically investigates whether and how loan portfolio diversification affects bank
returns, particularly highlighting the conditioning roles of business models and market power in
this nexus. We employ the banking data of Viethamese commercial banks in the period of
2008-2019 to achieve the research objectives. To ensure the robustness of findings obtained
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from the dynamic panel models, we use multiple alternative variables of primary interest in the
regression treatment. For loan portfolio diversification, we consider two traditional diversification
measures, including the Herfindahl-Hirschman index (HHI) and the Shannon Entropy index (SE).
Regarding bank return indicators, we analyze a rich set of accounting ratios, namely, return on
assets (ROA), return on equity (ROE), and net interest margin (NIM). The non-interest income share
and the Lerner index are the appropriate indicators that account for business models and bank-
level market power in this study.

The banking sector in Vietnam offers a favorable laboratory to explore the current topic. The
capital market in Vietnam is still underdeveloped, and the central engine to fuel economic growth
dramatically depends on bank lending (Dang & Huynh, 2020). Therefore, it is of importance to
study bank lending and, in particular, the structure of loan portfolios in this market. Additionally,
the banking sector in Vietnam has experienced many significant reforms over the years, featured
by the shifts from specialized to diversified business models, the promotion of non-interest
activities alongside traditional lending, and the strengthening of competitiveness and market
power in domestic banks amid the era of global financial integration. Given the significant
variability in factors we are interested in, we could expect the elements of robustness and
generality with our estimation results. Moreover, focusing on a single market might help us well
explain the impacts of loan portfolio diversification within a uniform economic environment.

In these settings, our paper contributes to the existing banking literature in two important ways.
First, we extend the portfolio diversification literature by focusing on a small emerging market, in
the context that most prior works have been mainly interested in banking sectors in advanced
economies. Banks in emerging markets have less mature levels and different regulatory back-
grounds, so analyzing their performance’s response to loan portfolio diversification could elicit
a better understanding of the current topic. Second, we offer more insight into the impact of loan
portfolio diversification on bank returns by investigating its conditionality. Given that the existing
empirical documents have disregarded the heterogeneity across banks while considering whether
diversifying loan portfolios is an appealing strategy, this paper is the first to examine the con-
ditioning role of business models and market power in the loan portfolio diversification-bank
returns correlation. Importantly, when such asymmetric effects are sizeable, neglecting them
miscalculates the choice of loan portfolio diversification.

We structure the remainder of this paper as follows. Section 2 presents the Vietnamese banking
sector’s background, highlighting the development of lending activities over the years. Section 3
describes the methodology employed and data collected to perform the regression analysis.
Section 4 reports and discusses the results obtained using the regression design proposed.
Finally, section 5 concludes and displays insightful implications directly drawn from the main
findings in the paper.

2. The evolution of the Vietnamese banking sector

Over the past 30 years, the Viethamese banking sector has experienced various reforms, signifi-
cantly transforming from policy-driven and specialized business to market-oriented and diversified
business. This section summarizes and highlights the key reforms and the evolution of banking
activities in Vietnam, which might contribute to our analysis of loan portfolios, bank business
models, and market power in this study.

Prior to 1990, the State Bank of Vietnam (SBV) performed the functions of a central bank and
a national commercial bank. A law enacted in 1990 separated these functions and required the
new establishment of four wholly state-owned commercial banks to take over commercial banking
operations.? Accordingly, each bank specialized in a different economic sector, including the
industry and trade, agriculture, international commerce, and investment and construction. The
SBV’s operations shifted to a central bank’s real nature, covering monetary policy implementation,
foreign exchange management, and supervision of credit institutions. Simultaneously, the
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government also allowed the foundation of private commercial banks and the limited presence of
foreign participants in the form of joint venture banks and foreign bank branches. In general,
commercial banks at this time in Vietnam operated as specialized institutions, as they focused
their lending on only one or a few economic sectors.

Multiple subsequent banking reforms have been driven by Vietnam’s accession to international
trade and investment agreements, most notably its entry to the World Trade Organization (WTO)
in 2007. Deregulations in the banking sector gradually loosened market entry conditions for
foreign participants. In 2008, the SBV first licensed wholly foreign-owned banks to enter the
market. The growing presence of foreign participants has spurred reforms to enhance the compe-
titive capacity and financial power of domestic banks, especially state-owned banks. Typical
reforms included the partial privatization of state-owned commercial banks and the strengthening
of bank capital. In 2011, the SBV continued its deregulation policy by allowing foreign bank
branches to be treated equally as domestic banks (Ho & Baxter, 2011).

There were periods when banks allocated their loans to several sectors with high-profit expecta-
tions but containing many risks. For example, in 2008, the SBV warned 21 private commercial
banks with an excessive proportion of outstanding loans in the real estate sector by the end of
2007. In response to the SBV’s tightening lending policies to potentially risky sectors, Vietnamese
banks reported reduced real estate loans since 2009. Besides, the SBV also actively issued guide-
lines to encourage banks to increase lending in some priority areas, in line with the government’s
economic development orientation.

Since 2012, the government enforced the “Decision No.254” project to comprehensively restruc-
ture the entire system of credit institutions in Vietnam. This project aims to upgrade the financial
market and improve the efficiency of credit institutions, especially commercial banks, to serve
economic development. In some detail, apart from solving the problems of bad debts and
capitalization, the banking sector was encouraged to diversify its activities and increase non-
lending income sources. These encouragements have fostered the extension of non-interest
activities in recent years (Dang, 2020).

Overall, initially specialized banks have gradually modified their core operations to get involved
in all economic sectors and offer a diverse range of financial services to the economy now. Despite
multiple reforms and diversification of banking activities, the banking sector in Vietnam still high-
lights the dominant positions of the “big four” state-owned banks, while the market share of
foreign participants remains considerably small.

3. Data and methodology

3.1. Sample data

The Vietnamese banking system consists of policy banks (non-profit banks) and commercial banks.
The operation regime of non-profit policy banks differs significantly from that of commercial banks,
so we do not pay attention to them in this study. In this regard, we manually collect data of
Vietnamese commercial banks through financial statements published annually from 2008 to
2019. We utilize the financial statement footnotes to obtain the required information on sectoral
loan portfolios. We eliminate banks that have been compulsorily acquired or under special control
by the SBV due to the extreme difference in business orientations (four banks at the year-end of
2019). We also ignore joint-venture and foreign-owned banks because such banks are considerably
small and account for a minor part of the Viethamese banking system (two joint-venture banks
and nine foreign-owned banks at the year-end of 2019). Most importantly, these excluded banks
do not publish information on loan portfolios’ breakdown, a core item in this study.

Ultimately, we reach an unbalanced panel data consisting of 30 Vietnamese commercial banks,
with the number of observations ranging from 259 to 356 depending on each available variable.
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Our sample creates an unbalanced panel, covering over 90% of the banking system’s total assets
in Vietnam in any given year. To mitigate the impact of extreme outliers, we winsorize bank-
specific variables at the 2.5% and 97.5% levels. Besides, to obtain macroeconomic data (including
the annual inflation rate and the GDP growth rate of Vietnam), the study accesses the World
Development Indicators’ data sources.

3.2. Variables

3.2.1. Bank returns

Consistent with most studies investigating the effectiveness of loan portfolio diversification, we
first use two traditional accounting measures, including ROA and ROE, as bank return measures.
Besides, supplementing previous studies, this paper employs net interest margin as an additional
proxy for bank profits. Further importantly, the use of this measure is also to directly verifies the
view that the high level of competition in some economic sectors may force banks to cut lending
rates so that they could attract more customers when diversifying their loan portfolios (Jensen,
1986), which might hamper bank interest income. The consistency in regression results across
three different return measures could produce great confidence in the main conclusions of this
study.

3.2.2. Loan portfolio diversification

In line with almost any paper on the same topic, the study utilizes the HHI and SE indicators to
measure banks’ loan portfolio diversification (e.g., Behr et al.,, 2007; Lydia et al., 2017; Tabak et al.,
2011). Before illustrating how we precisely compute portfolio diversification measures, we deter-
mine the relative exposure of bank i at time t to each economic sector s as follows:

Nominal exposureg;;
Total exposure;;

(1)

Xsit =

Accordingly, the measure of loan portfolio diversification following the HHI index of bank i at time t
is defined:

n
HHI=1— 3 x% @)
s=1

where n is the number of economic sectors in each loan portfolio. The greater value of the HHI
measure implies that the bank has a higher level of loan portfolio diversification. In some detail,
the value 0 of the HHI measure represents an extremely specialized bank, in which all loans are
assigned to only one economic sector. In contrast, the value of (1-1/n) describes a bank with
a perfectly diversified loan portfolio, suggesting all equal exposures to economic sectors.

Besides, the additional use of the SE index is to check whether our regression results are
sensitive to the choice of different portfolio diversification measures. Hence, we build up the SE
measure using the formula as:

n 1
SEit: 2 XsitXln (7) (3)
s=1 Xsit

The SE measure ranges from 0 to In(n), in which a larger value indicates a more diversified loan
portfolio. The lower bound indicates a perfect specialization scenario, while the upper bound
denotes a perfect diversification case.

Due to the heterogeneous banking profiles in research markets, prior works indicate slightly
different ways of calculating loan portfolio diversification measures. For instance, Acharya et al.
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(2006) design a disaggregated sector decomposition based on each bank’s top five industrial
exposures with a sixth exposure covering the sum of the remaining exposures (where some
exposures could be to any of the 23 industries). Hayden et al. (2007) use the German classification
system with 23 economic sectors, noting that these sectors account for the largest outstanding
loans at most banks surveyed. For the Brazilian market, thanks to the standardization of financial
information published by all banks, Tabak et al. (2011) efficiently compute consistent diversifica-
tion measures with 21 classified economic sectors. Regarding the Chinese market, Chen et al.
(2014) start from original loan portfolios with 13 industries, then make some adjustments to
reduce to 9 industries before calculating their portfolio diversification measures.

We have to pay careful attention when setting up the formats of calculating sectoral loan
portfolio diversification measures in the Vietnamese banking context. Unlike banks in many
developed markets using standard sector classification systems and publishing adequate financial
information, Vietnamese banks show no consensus in dealing with their sectoral loan portfolio
structures. More concretely, the number of economic sectors that banks are exposed to varies
among banks. Given this practice, we thus follow the seminal empirical paper of Acharya et al.
(2006) to restructure Vietnamese banks’ sectoral loan portfolios. From an empirical standpoint,
this study divides the loan portfolios into six sectoral exposures, including top five sectoral
exposures and a sixth exposure containing the sum of all remaining exposures. Taking a step
further than Acharya et al. (2006), to ensure that the random structure in this manner does not
affect the robustness of our study, we also apply alternative approaches with eight and ten
sectoral exposures. In sum, we create a rich set of loan portfolio diversification variables: (i)
three HHI measures with HHI10 (ten exposures), HHI8 (eight exposures), and HHI6 (six exposures);
(ii) three similar SE measures with SE10 (ten exposures), SE8 (eight exposures), and SE6 (six
exposures).

For the development of portfolio diversification variables, after collecting detailed data on the
sectoral loan portfolio of each bank, we arrange outstanding loan items by sector from maximum
to minimum. We then take ten, eight, and six sectoral exposures, respectively, as discussed
previously (the “last sectoral exposure” is the sum of all remaining outstanding loan items in the
portfolio). With this approach, the set of sectoral exposures may be theoretically not the same
during years. However, based on Acharya et al. (2006)’s arguments and the banking practice in
Vietnam, we realize that the set of sectoral exposures (ten, eight, and six sectoral exposures) does
not change significantly and mainly contains several key sectors.

The findings from both theoretical and experimental literature on the effects of loan portfolio
diversification on bank returns have been ambiguous thus far. In the context of a nascent banking
system like Vietnam, banks in general still have limited resources to exploit diversification advan-
tages. Therefore, we expect the portfolio diversification variables to be negatively associated with
bank returns.

3.2.3. Business models and market power
Business models

Following existing studies concentrating on non-interest banking activities (Demirgii¢-Kunt &
Huizinga, 2010; Hidayat et al., 2012; Kamani, 2019; Kohler, 2014), this paper estimates the shifts of
banks’ business activities towards non-interest segments by the ratio of non-interest income to
total operating income. In the Viethamese banking context, non-interest income comes from
service activities, foreign exchange trading, securities investments, and other non-interest busi-
ness lines. Meanwhile, operating income consists of two main components, net interest income
and non-interest income.? Regarding the data collection, we filter and retain only banks with non-
negative income components. This procedure ensures that the measure of non-interest activities
or business models is restricted to a range of 0 to 1 (Meslier et al., 2014).
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Banking theories propose that the expansion of revenue into non-interest segments may help banks
reduce informational asymmetry, thus improving loan monitoring and increasing the chance of
reaching potential borrowers (Boot, 2000). So, we expect that a business model that promotes non-
interest income could mitigate the adverse effects of loan portfolio diversification on bank profits.

Market power

Assessing bank market power is a topic that has attracted much attention from academia so far.
Concentration ratios (such as based on the HHI index) or the market share of leading banks are
commonly used, but they are not accurate measures while attributing market share or concentration
level to bank market power (Bikker et al., 2012). Furthermore, they are market-level measures. Given
this context, the Lerner index shows the advantage of being a bank-level measure of market power,
offering a bank-specific assessment and comparison between different banks in the system.
Therefore, this study employs the Lerner index as a proxy for bank market power, in line with various
previous studies (Berger et al., 2009; Fu et al., 2014; Maudos & De Guevara, 2007; Turk Ariss, 2010).

The Lerner index is defined as the ratio of the difference between the output price and the
marginal cost to the output price. The output price is calculated by the ratio of total revenue to
total assets of each bank. More complicatedly, the marginal cost is estimated using the translog
cost function for the prices of one output (total assets) and three inputs (labor, physical capital,
and finance). Concretely, we proceed to estimate the translog cost function for panel data with
bank fixed effects as follows:
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where Costrepresents the total costs of a bank and Q is the total assets of a bank. W1 indicates the
labor price (the ratio of personnel expenses to total assets), W2 indicates the physical capital price
(the ratio of other non-interest expenses to fixed assets), and W3 indicates the financing price (the
ratio of interest expenses to total deposits). All of these quantities are log-transformed before
entering the cost function. We then use the estimated coefficients of the cost function to calculate
the marginal cost as follows:
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Once both the marginal cost and the output price are available, we employ the following equation
to compute the Lerner index for each bank and thereby derives the direct value of bank market
power:

Py — —MC;
Lernery = %
it

(6)
The Lerner index ranges from 0 to 1, in which higher values indicate larger market power. The
Lerner index displays the extent to which a bank gains the market power to set its price above the
marginal cost.

Considering the two opposing theories of “competition-fragility” and “competition-stability”, we

realize that market power could lead to heterogeneous behavior among banks. However, in the
Vietnamese banking market, a bank with larger market power tends to gain the advantages in
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competitive capacity, business resources, expertise, and experience. Hence, assuming that these
advantages might support banks with greater market power in loan portfolio diversification, we
expect that the adverse impact of loan portfolio diversification on bank returns should be more
pronounced at banks with less market power.

3.2.4. Control variables

In the model specification of bank returns, we control for bank capital (the ratio of bank equity to
total assets), because more capitalized banks may grant loans cautiously and borrow less, thus
decreasing their costs and increasing their profits (Tan, 2016). We also introduce the ratio of liquid
assets to total assets to capture bank liquidity positions and the natural logarithm of total assets
to measure bank size. We expect bank liquidity to be negatively correlated with bank returns, as
more liquid assets regularly produce lower returns than less liquid assets (Dermine, 1986). As for
bank size, larger banks may have a higher yield, since they could take greater advantage of
economies of scale (Carter & McNulty, 2005; Hughes & Mester, 1998).

Apart from bank-level factors, we also allow for the macroeconomic variables in explaining bank
returns. The business cycle, captured by the growth rate of gross domestic product (GDP) and the
inflation, captured by the annual inflation rate, are considered as key determinants of bank
performance. During the economic upturn, the demand for financial services tends to increase,
thus improving bank returns (Athanasoglou et al., 2008; Dietrich & Wanzenried, 2014). Bank
performance can also be affected by inflation under a mechanism in which inflation plays
a critical role in shaping interest rates. For example, a higher inflation rate might lead to higher
interest rates on loans, which potentially enhance bank profits (Pervana et al., 2015).

3.3. Model specification and econometric method

To empirically analyze the impact of loan portfolio diversification on bank returns, we approach the
dynamic panel model proposed by Acharya et al. (2006) and Tabak et al. (2011), in which we
expand with interaction terms to explore the conditioning roles of business models and market
power. Hence, the model is specified as follows:

Return; ;=ao+a; xReturn;;_;+a; xDiversification;;_1
+a3 X Diversiﬁcationi,t,l xModerator;;_1+ay x Ziﬁt—l +as X Xe_1+¢€it
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where i captures bank dimension and t denotes time dimension. Return is the dependent variable,
measuring bank returns. Diversification indicates loan portfolio diversification variables, illustrated
by either the HHI or the SE indicators. Z is a vector of bank-level control factors, X comprises of
macroeconomic control variables, and ¢ is the error term. Moderator represents bank business
models and market power, separately. The regression coefficient on the DiversificationxModerator
interaction term exhibits the differential impact of loan portfolio diversification on bank profit-
ability across heterogeneous bank groups. Opposite signs between the regression coefficients of
the standalone Diversification variable and the interaction term imply a weakening role of business
models or market power, while similar signs support the strengthening effect of these factors.

The presence of the lagged dependent variable is to adopt the dynamic nature or, in other
words, to highlight the persistence in bank earning-making behavior. We take one-period lags of all
independent variables with the purposes to (i) reduce the endogeneity problem caused by the
causality between the explanatory variables and the dependent variables, and (ii) record that
banks take time to absorb the changes in their balance sheet structure and the macroeconomic
situation, before translating them into business outcomes.

The paper applies the generalized method of moments (GMM) estimator to estimate our

dynamic panel model. This estimator is robust to possible multicollinearity, heteroskedasticity,
and autocorrelation issues (Greene, 2012). Notably, the endogeneity problem (caused by the
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reciprocal relationship between explanatory and dependent variables or the omission of variables)
could be well tackled by the GMM dynamic estimator. There are two different versions of the
dynamic panel GMM estimator: (i) the difference GMM estimator performs regressions on the
converted equation in the first-difference form, using variables in levels as instruments (Arellano
& Bond, 1991), and (ii) the system GMM estimator conducts regressions on both primitive and
transformed equations (level and first-difference equations), employing variables in levels and
differences as instruments (Arellano & Bover, 1995; Blundell & Bond, 1998). This study prefers the
system GMM estimator since it has been improved on the basis of the difference GMM version to
yield better estimates (Roodman, 2009). The two-step estimator is also selected because it is more
efficient than the one-step version, especially for the system GMM estimator (Windmeijer, 2005).
To avoid the problem of “too many instruments” in the GMM estimator that could destroy the
power of regressions, we limit the proliferation of instruments using the procedure proposed by
Roodman (2009), based on the rule that the number of created instruments should not exceed the
number of banks. The usage of the dynamic system GMM estimator is justified by mandatory
diagnostic tests, namely, the Hansen test and the Arellano-Bond tests. The null hypothesis of the
Hansen test is that the instruments employed are not correlated with the residuals, meaning that
the set of instruments is valid. The null hypothesis of the Arellano-Bond tests is that the errors in
regressions display no first- and second-order autocorrelation.

4. Results and discussions

4.1. Descriptive statistics and correlations

Table 1 exhibits summary statistics for all variables employed. The means of ROA, ROE, and NIM
are 0.904%, 9.816%, and 3.866%, respectively. The statistical distribution of these variables
indicates the considerable variations in banks’ performance (reflected in the large values of the
standard deviations and the differences between extreme values).

The scale of non-interest income of the Viethamese banking system has continuously increased
in recent years, while its share of the total operating income has shown various fluctuations.
Looking at Figure 1, we realize that this share continuously decreased, from 25.22% in 2008 to
14.66% in 2011, before increasing to 17.10% in 2012. After a period of fluctuations afterward, the
share of non-interest income steadily increased since 2015, from 15.64% to 24.65% in 2019. The
average share of non-interest income in the Vietnamese banking sector during the research period
is 20.10%. This share is much lower than those in developed economies and other emerging
markets (Doan et al., 2018), regardless of multiple efforts to improve this income source in the
past years.

The Lerner index assessing Viethamese commercial banks’ market power has also shown many
fluctuations during the research period (Figure 1). The average annual Lerner index dropped
significantly between 2009 and 2013, suggesting a depression in bank market power, or in other
words, a higher level of competition in the banking system in this period. Our observation is
relevant in the context that, after the reform process, the number of banks in Vietnam increased
rapidly, making the level of competition in the market fierce and some banks no longer retained
their dominant positions. However, after the adjustment process since 2013, Vietnamese banks’
market power tended to increase continuously and stably, potentially implying some banks
established their positions and confirmed their strength in the marketplace. The Lerner index of
our bank sample averages 0.185. If we compare the Vietnamese banks’ market power with the
findings of the literature, we could realize that in general it is weaker than those of banks in
countries of the same region, such as Malaysia (0.431), Indonesia (0.265), Philippines (0.317) and
Thailand (0.362) (Fu et al., 2014).

Figure 2 displays the yearly average HHI and SE diversification measures (illustrated with HHI6
and SE6) during 2008-2019. The two portfolio diversification measures exhibit similar paths, which

grew significantly from 2008 to 2011. This observation demonstrates that Vietnamese banks
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Figure 1. The evolution of the
yearly average NIIshare mea-
sure and Lerner index during
2008-2019 in the Vietnamese
banking system.

Figure 2. The evolution of the
yearly average HHI6 and SE6
diversification measures during
2008-2019 in the Vietnamese
banking system.
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diversified their loan portfolios more in this period, in line with the practice that banking competi-
tion increased after market opening policies, and banks experienced more exposures to many
economic sectors. Since 2011, however, banks’ loan portfolios decreased diversification levels, and
both HHI and SE measures showed continuous ups and downs until 2019.

Table 2 presents the pairwise correlation coefficients between variables employed. The correla-

tions between loan portfolio diversification variables are significantly high as all coefficients are
greater than 0.90. Regarding bank return measures, there are also high correlations among ROA,
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ROE, and NIM (coefficients range from 0.44 to 0.79). These observations suggest that it is appro-
priate to use alternative variables to measure the same respect in the paper. Furthermore, we
realize that our approach in establishing different portfolio diversification measures does not
considerably alter the assessment of diversification levels. Besides, we see that the explanatory
variables are not highly correlated with each other, except for the large correlation coefficient
between bank size and capital (—0.730). However, this is not a concern when: (i) correlations
between variables above 0.80 do indeed cause severe multicollinearity (Franke, 2010); (ii) further
checks using the variance inflation factor (VIF) indicate that the VIF value is less than 103; (iii) the
GMM estimator is robust to the multicollinearity issue (Greene, 2012); and (iv) these two explana-
tory variables are not our focus in the study.

4.2. Baseline estimation results

Before entering the estimation results of main interest, we present our baseline regressions when
not allowing interaction terms. The application of the dynamic GMM estimator is justified by a set
of results as follows. First, the coefficients of the lagged dependent variable in all regressions are
statistically significant, thereby confirming the choice of dynamic panel models. Second, all of the
AR(1) and AR(2) tests denote that there exists first- but no second-order autocorrelation of the
residuals. Third, all Hansen test results indicate that the set of instruments used is jointly valid.
Fourth, the number of instruments used in all regressions does not exceed the total number of
banks, thus avoiding the “too many instruments” problem.

As displayed in Table 3, all regression coefficients on loan portfolio diversification variables are
negative and statistically significant.* The estimation results also lead to economic plausibility.
Taking the coefficient in column 1 as an example, we can infer that an increase of one standard
deviation in the portfolio diversification variable HHI10 (0.081) may reduce ROA by 0.100 percen-
tage points (-1.243 X 0.081).

Hence, our finding across alternative variables supports the notion that loan portfolio diversifi-
cation is detrimental to bank returns in Vietnam, in line with previous patterns obtained in different
markets (Acharya et al., 2006; Behr et al., 2007; Hayden et al., 2007; Lydia et al., 2017; Tabak et al.,
2011). There are some explanations for this finding. According to Denis et al. (1997), specialized
banks could benefit from more effective credit granting and monitoring thanks to better experi-
ence, expertise, and information resources in some economic sectors. Besides, if banks expand
lending to sectors already funded by other banks, they may encounter adverse selection that could
potentially reduce loan quality (Jensen, 1986). The high level of market competition may stimulate
banks to cut lending rates to attract customers, thereby adversely affecting bank interest income.
This issue is directly verified via the NIM model specification. Taken together, the next subsections
of this paper try to offer some insight into possible reasons for the adverse effects of loan portfolio
diversification on bank returns.

4.3. The asymmetric effects by business models

Table 4-6 present the estimation results for the moderating role of bank business models deter-
mined by the non-interest income share. Consistently, the statistically significant and negative
coefficients on the standalone diversification measures once again suggest the adverse impact of
loan portfolio diversification on bank returns. For the interaction term Diversification x NIIshare of
interest, the coefficients are positive and statistically significant at least 5% level in some regres-
sions with the dependent variables ROA and ROE (columns 3 and 6 in Table 4-5), and at 1% level in
all regressions in the function of NIM (Table 6). These results reveal that not all banks are equally
hit by loan portfolio diversification. The less hampered banks are those that have moved away
from traditional banking activities towards a business model that principally relies on non-interest
income.

Looking into the magnitude of coefficients, we realize that the conditioning effect of non-
interest income is also reasonable in terms of economic significance. For example, considering
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Table 3. Baseline regressions results

Dependent variable: ROA | Dependent variable: ROE | Dependent variable: NIM
(1) HHI1O0 (2) SE10 (3) HHI8 (4) SE8 (5) HHI6 (6) SE6

Lagged 0.863*** 0.876™** 0.963*** 0.966"** 0.755*** 0.761***
dependent
variable

(0.027) (0.025) (0.027) (0.024) (0.029) (0.028)
Diversifi —1.243*** —0.261*** —7.424%** -1.751*** =2.177*** —0.703***
cation

(0.157) (0.035) (1.592) (0.425) (0.569) (0.206)
Size 0.029 0.028* —-0.099 -0.136 0.052 0.046

(0.020) (0.015) (0.218) (0.210) (0.042) (0.040)
Capital 0.004 0.003 -0.031 -0.039 0.009 0.006

(0.005) (0.005) (0.043) (0.045) (0.011) (0.011)
Liquidity —0.003 —0.003 -0.048** —0.050*** 0.019*** 0.019***

(0.002) (0.002) (0.019) (0.019) (0.003) (0.002)
GDP 0.144** 0.143*** 0.653*** 0.675*** 0.028 0.033

(0.011) (0.011) (0.163) (0.161) (0.030) (0.029)
Inflation 0.001 0.002 -0.061*** -0.059*** -0.010** -0.011**

(0.003) (0.002) (0.015) (0.014) (0.005) (0.005)
Observations 231 231 231 231 231 231
Banks 30 30 30 30 30 30
Instruments 27 27 27 27 27 27
AR(1) test 0.005 0.005 0.024 0.024 0.006 0.007
AR(2) test 0.791 0.706 0.466 0.516 0.790 0.831
Hansen test 0.175 0.204 0.356 0.369 0.446 0.463

Note: The table reports the estimation results of the two-step system GMM dynamic panel models. HHI and SE are
used as measures of diversification, based on loan portfolios divided into six, eight, and ten sectoral exposures
(shown at the top of each column). Figures in parentheses are standard errors. The GMM diagnostic tests are reported
with p-values. ***, ** and * indicate the statistical significance at 1%, 5%, and 10%, respectively.

the results at face value in column 6 of Table 5, an increase of one standard deviation in the SE6
diversification measure could lead ROE at banks with less non-interest income (e.g., 25th percen-
tile) to decrease more than that at banks with more non-interest income (e.g., 75th percentile) by
approximately 0.464 percentage points ([(27.960-12.335)%0.163 X 0.182]).

As suggested by the theories, the critical benefit of non-interest income expansion is that banks
could reduce the problem of informational asymmetry when developing non-traditional relation-
ships with their customers, thereby using the diverse information sources to support lending
activities (Boot, 2000). This in turn contributes to explaining the mitigating role of business models
when banks with more non-interest income diversify their loan portfolios.

4.4. The heterogeneous effects by market power

Table 7-9 exhibit the interaction effects of loan portfolio diversification and market power
captured by the Lerner index on bank returns. As expected, the regression coefficients of the
standalone diversification variables confirm the harmful impact of loan portfolio diversifica-
tion on bank profits. Turning to our main interest, the regression coefficients of the interac-
tion term Diversification x Lerner are significantly positive in most regressions with the
dependent variables ROA, ROE, and NIM. Hence, these results imply that increased bank
market power tends to mitigate the harmful effects of loan portfolio diversification on bank
performance.

Page 15 of 24



Huynh & Dang, Cogent Economics & Finance (2021), 9: 1891709 ﬂ;‘ Cogent oo economics & ﬁ nance
https://doi.org/10.1080/23322039.2021.1891709

Table 4. Interaction effect of loan portfolio diversification and business models on ROA

Dependent variable = Return on assets (ROA)

(1) HHI10 (2) HHI8 (3) HHI6 (4) SE10 (5) SE8 (6) SE6

Lagged 0.943*** 0.942*+* 0.933*** 0.957*** 0.953*** 0.943***
dependent
variable

(0.037) (0.037) (0.039) (0.033) (0.034) (0.036)
Diversifi -0.979*** -1.101*** -1.756*** -0.220*** —0.304*** -0.661***
cation

(0.284) (0.287) (0.293) (0.064) (0.071) (0.092)
Diversifi 0.010 0.014 0.040** 0.004 0.006* 0.019***
cationxNII
share

(0.014) (0.015) (0.020) (0.003) (0.003) (0.006)
NIIshare -0.003 -0.006 -0.026* -0.002 -0.006 -0.026***

(0.011) (0.012) (0.015) (0.005) (0.006) (0.008)
Size -0.018 -0.017 -0.017 -0.024 -0.022 -0.019

(0.017) (0.018) (0.020) (0.015) (0.016) (0.018)
Capital -0.014*** -0.013*** -0.013*** -0.013*** -0.013*** -0.012***

(0.003) (0.003) (0.004) (0.003) (0.003) (0.003)
Liquidity -0.004 -0.004 -0.004 -0.005* -0.005* -0.005*

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
GDP 0.142*+* 0.143*+* 0.142%** 0.143*** 0.144%* 0.144%**

(0.016) (0.016) (0.017) (0.015) (0.016) (0.017)
Inflation 0.001 0.001 0.000 0.002 0.001 0.001

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Observations 217 217 217 217 217 217
Banks 30 30 30 30 30 30
Instruments 29 29 29 29 29 29
AR(1) test 0.005 0.005 0.006 0.006 0.006 0.007
AR(2) test 0.640 0.635 0.595 0.598 0.590 0.541
Hansen test 0.223 0.219 0.208 0.244 0.232 0.222

Note: The table reports the estimation results of the two-step system GMM dynamic panel models. HHI and SE are
used as measures of diversification, based on loan portfolios divided into six, eight, and ten sectoral exposures
(shown at the top of each column). DiversificationxNIIshare exhibits the interaction term between alternative loan
portfolio diversification measures and the non-interest income share. Figures in parentheses are standard errors. The
GMM diagnostic tests are reported with p-values. ***, ** and * indicate the statistical significance at 1%, 5%, and 10%,
respectively.

Besides statistical significance, our estimation results also indicate that economic importance is
substantial. Based on column 2 of Table 7, for example, we could speculate that a one standard
deviation increase in the HHI8 diversification measure could cause banks with lower market power
(e.g., 10th percentile) decrease their ROA by 0.203 percentage points ([(0.182--
0.056)%20.655 % 0.078]) more than banks with greater market power (e.g., 50th percentile).

Some mechanisms could explain the weakening effect of market power. First, market power
may go along with market discipline, which limits the excessive risk-taking strategies of banks as
they expand their loan portfolios (Hellmann et al., 2000; Keeley, 1990). Second, banks with greater
market power are not required to compete intensely with other banks in the system by lowering
lending rates or loosening loan-granting standards (Dell’Ariccia et al., 2012), while banks having
less market power have to act in contrary routes. Third, more powerful banks could secure

Page 16 of 24



Huynh & Dang, Cogent Economics & Finance (2021), 9: 1891709 ﬂ;‘ Cogent oo economics & ﬁ nance
https://doi.org/10.1080/23322039.2021.1891709

Table 5. Interaction effect of loan portfolio diversification and business models on ROE

Dependent variable = Return on equity (ROE)

(1) HHI10 (2) HHI8 (3) HHI6 (4) SE10 (5) SE8 (6) SE6

Lagged 1.035%** 1.033*** 1.021** 1.035*** 1.033*** 1.021%*
dependent
variable

(0.039) (0.038) (0.034) (0.036) (0.035) (0.030)
Diversifi —-5.848* -7.016** —13.150*** -1.324 -2.094* —5.548***
cation

(3.287) (3.237) (3.223) (1.048) (1.092) (1.313)
Diversifi 0.021 0.052 0.271* 0.020 0.041 0.163***
cationxNII
share

(0.148) (0.143) (0.134) (0.045) (0.046) (0.051)
NIIshare 0.021 -0.003 -0.165* 0.002 -0.033 —0.214***

(0.112) (0.108) (0.098) (0.077) (0.074) (0.074)
Size -0.599*** —0.579*** —0.504*** -0.662*** —0.624*** —0.535***

(0.201) (0.197) (0.177) (0.188) (0.181) (0.167)
Capital -0.163*** -0.160*** —0.144*** -0.182*** —0.174*** -0.156***

(0.041) (0.040) (0.038) (0.044) (0.043) (0.040)
Liquidity -0.057*** -0.055*** -0.050*** -0.060*** —-0.058*** —0.052***

(0.015) (0.015) (0.016) (0.015) (0.016) (0.017)
GDP 0.674*** 0.676*** 0.695*** 0.678*** 0.686*** 0.728***

(0.166) (0.161) (0.140) (0.170) (0.164) (0.142)
Inflation —-0.054*** —0.054*** —0.049*** —0.054*** —0.054*** —0.048***

(0.016) (0.016) (0.014) (0.017) (0.017) (0.015)
Observations 217 217 217 217 217 217
Banks 30 30 30 30 30 30
Instruments 29 29 29 29 29 29
AR(1) test 0.016 0.016 0.019 0.017 0.018 0.022
AR(2) test 0.366 0.367 0.395 0.408 0.412 0.452
Hansen test 0.309 0.310 0.298 0.307 0.312 0.298

Note: The table reports the estimation results of the two-step system GMM dynamic panel models. HHI and SE are
used as measures of diversification, based on loan portfolios divided into six, eight, and ten sectoral exposures
(shown at the top of each column). DiversificationxNIIshare exhibits the interaction term between alternative loan
portfolio diversification measures and the non-interest income share. Figures in parentheses are standard errors. The
GMM diagnostic tests are reported with p-values. ***, ** and * indicate the statistical significance at 1%, 5%, and 10%,
respectively.

sufficient resources to better exploit the economies of scope and operate more efficiently
(Goldberg & Anoop, 1996; Maudos & De Guevara, 2007).

In addition to the main findings, the estimation results of some control variables are also
consistent and significant. Bank capital induces a negative impact on bank profits. This result is
in accordance with the previous finding of Altunbas et al. (2007) that European banks were less
efficient after holding more equity. More capitalized banks may take excessive risks to maximize
the values for shareholders who invested more in their banks. Another finding in line with our
expectation and other prior studies (Athanasoglou et al., 2008; Dietrich & Wanzenried, 2014) is
that bank returns tend to improve during the economic upturn since the demand for financial
services increases amid this period. Besides, our estimates indicate that inflation exerts a negative
impact on bank returns, supporting the previous argument of Pervana et al. (2015). An
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Table 6. Interaction effect of loan portfolio diversification and business models on NIM

Dependent variable = Net interest margin (NIM)

(1) HHI10 (2) HHI8 (3) HHI6 (4) SE10 (5) SE8 (6) SE6
Lagged 1.052%** 1.053*** 1.054*** 1.094*** 1.061*** 1.069***
dependent
variable
(0.024) (0.024) (0.024) (0.036) (0.026) (0.026)
Diversifi —3.999*** —4.297** —5.929*** —0.974*** —1.144%* —2.133***
cation
(0.612) (0.629) (0.816) (0.166) (0.179) (0.312)
Diversifi 0.177*+* 0.186*** 0.252%** 0.047*** 0.052*** 0.095***
cationxNII
share
(0.028) (0.029) (0.038) (0.008) (0.009) (0.015)
NIIshare -0.110*** -0.117*** -0.162*** —0.059*** -0.062*** -0.120***
(0.022) (0.022) (0.028) (0.014) (0.015) (0.023)
Size -0.161*** -0.160*** —0.155*** —0.258*** -0.168*** -0.166***
(0.031) (0.031) (0.033) (0.065) (0.029) (0.032)
Capital -0.065*** —0.064*** -0.062*** —0.094*** -0.068*** -0.066***
(0.007) (0.007) (0.007) (0.019) (0.007) (0.007)
Liquidity 0.022*** 0.022*** 0.023*** 0.019*** 0.022*** 0.023***
(0.003) (0.003) (0.003) (0.004) (0.003) (0.003)
GDP 0.072*** 0.076*** 0.084*** 0.052* 0.075*** 0.084***
(0.027) (0.027) (0.029) (0.028) (0.027) (0.028)
Inflation -0.015*** —0.015*** -0.015*** -0.017*** -0.016*** -0.016***
(0.004) (0.004) (0.003) (0.004) (0.004) (0.003)
Observations 217 217 217 217 217 217
Banks 30 30 30 30 30 30
Instruments 29 29 29 29 29 29
AR(1) test 0.010 0.010 0.011 0.007 0.010 0.010
AR(2) test 0.535 0.522 0.441 0.608 0.551 0.432
Hansen test 0.176 0.180 0.188 0.265 0.174 0.185

Note: The table reports the estimation results of the two-step system GMM dynamic panel models. HHI and SE are
used as measures of diversification, based on loan portfolios divided into six, eight, and ten sectoral exposures
(shown at the top of each column). DiversificationxNIIshare exhibits the interaction term between alternative loan
portfolio diversification measures and the non-interest income share. Figures in parentheses are standard errors. The
GMM diagnostic tests are reported with p-values. ***, ** and * indicate the statistical significance at 1%, 5%, and 10%,
respectively.

environment with high inflation forces banks to raise nominal interest rates to maintain real
interests, which in turn increases borrowers’ funding cost and reduces their ability to repay loans
to lending banks. Interestingly, the coefficients on the standalone variables of bank business
models and market power are significantly negative in most of our regressions. These factors
induce favorable indirect effects (through their interaction with loan portfolio diversification) but
harmful direct effects on bank returns. So, the results support the view that Vietnamese banks gain
no absolute benefits with a higher share of non-interest income and greater market power.

Non-interest income factors and market power, as standalone control variables, show adverse
effects on bank profits. Thus, these factors have indirect effects (through diversification of loan
portfolios) that potentially cultivate bank outcomes, while their direct effects harm bank profits.
Overall, we argue that banks have no absolute benefits with a greater proportion of non-interest
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Table 7. Interaction effect of loan portfolio diversification and market power on ROA

Dependent variable = Return on assets (ROA)

(1) HHI10 (2) HHI8 (3) HHI6 (4) SE10 (5) SE8 (6) SE6

Lagged 0.9471*** 0.940*** 0.914*** 0.886*** 0.911** 0.933***
dependent
variable

(0.026) (0.026) (0.029) (0.038) (0.031) (0.023)
Diversifi -5.019*** —4.882%** —3.843** —2.314*** —2.486** -2.636***
cation

(1.361) (1.430) (1.651) (0.417) (0.488) (0.733)
Diversifi 21.986** 20.655** 12.152 12.688*** 13.618*** 12.878**
cationx
Lerner

(9.314) (9.758) (10.517) (2.769) (3.377) (5.035)
Lerner —-17.842** -16.750** -9.922 —22.483*** —23.475%** —20.666***

(6.988) (7.274) (7.622) (4.560) (5.457) (7.522)
Size 0.056** 0.059* 0.067* -0.010 -0.014 0.013

(0.028) (0.031) (0.037) (0.037) (0.040) (0.046)
Capital -0.002 -0.001 0.005 -0.008 -0.011* -0.009

(0.005) (0.005) (0.006) (0.006) (0.007) (0.008)
Liquidity -0.001 -0.001 -0.002 -0.001 -0.002 -0.002

(0.002) (0.002) (0.003) (0.003) (0.002) (0.002)
GDP 0.133*** 0.134*** 0.144%** 0.132%** 0.131*** 0.136***

(0.018) (0.018) (0.013) (0.018) (0.018) (0.019)
Inflation -0.005 —-0.005 -0.002 -0.006 -0.007 -0.006

(0.003) (0.003) (0.002) (0.004) (0.004) (0.004)
Observations 231 231 231 231 231 231
Banks 30 30 30 30 30 30
Instruments 28 28 28 28 28 28
AR(1) test 0.008 0.007 0.006 0.007 0.006 0.007
AR(2) test 0.799 0.804 0.829 0.796 0.830 0.786
Hansen test 0.327 0.307 0.199 0.500 0.473 0.314

Note: The table reports the estimation results of the two-step system GMM dynamic panel models. HHI and SE are
used as measures of diversification, based on loan portfolios divided into six, eight, and ten sectoral exposures
(shown at the top of each column). DiversificationXLerner exhibits the interaction term between alternative loan
portfolio diversification measures and bank market power. Figures in parentheses are standard errors. The GMM
diagnostic tests are reported with p-values. ***, ** and * indicate the statistical significance at 1%, 5%, and 10%,
respectively.

income or greater market power. There may be some dark sides that are detrimental to bank
performance, such as high switching costs and diseconomies of scope regarding non-interest activities
(Boot & Ratnovski, 2016; Deyoung & Roland, 2001), and the partial presence of the “competition-
stability” hypothesis concerning market power (Boyd & De Nicold, 2005; Lucchetta & De Nicolé, 2011).

5. Concluding remarks

This study examines how the effects of loan portfolio diversification on bank returns differ
according to bank business models and market power. Using a sample of Vietnamese commercial
banks in the 2008-2019 period and the two-step system GMM estimator in dynamic panel models,
we exhibit evidence that sectoral loan portfolio diversification reduces bank returns. Going
a further step than previous authors, we find that not all banks are equally affected by loan
portfolio diversification. Concretely, the less hampered banks are those that have moved away
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Table 8. Interaction effect of loan portfolio diversification and market power on ROE
Dependent variable = Return on equity (ROE)

(1) HHI10 (2) HHI8 (3) HHI6 (4) SE10 (5) SE8 (6) SE6
Lagged 0.989*** 0.993** 0.990*** 0.944** 0.962*** 0.995***
dependent
variable

(0.059) (0.057) (0.048) (0.051) (0.053) (0.051)
Diversifi —-27.912%+* —27.287*** -24.913* —12.713** —12.344%* -11.968***
cation

(10.297) (10.083) (9.856) (3.394) (3.799) (4.412)
Div_ersiﬁ 120.670* 115.459* 93.159 69.695*** 64.753** 54.098*
cationx
Lerner

(67.053) (65.037) (61.388) (23.851) (26.010) (28.774)
Lerner —-99.290** —94.892** -75.903* —125.642*** | -113.939*** -89.914**

(48.620) (47.008) (43.986) (38.173) (40.569) (41.951)
Size 0.146 0.153 0.130 -0.111 -0.100 -0.014

(0.241) (0.246) (0.235) (0.277) (0.305) (0.293)
Capital —-0.047 -0.040 -0.024 -0.114* -0.105 -0.067

(0.057) (0.058) (0.056) (0.062) (0.066) (0.064)
Liquidity -0.036* -0.034* -0.036** -0.044* -0.044* -0.041*

(0.021) (0.020) (0.018) (0.024) (0.024) (0.023)
GDP 0.669*** 0.645*+* 0.605*** 0.657** 0.682*** 0.675***

(0.219) (0.219) (0.222) (0.257) (0.237) (0.220)
Inflation -0.088*** —0.090*** —0.089*** —0.082*** —0.084*** —0.085***

(0.020) (0.020) (0.020) (0.020) (0.019) (0.018)
Observations 231 231 231 231 231 231
Banks 30 30 30 30 30 30
Instruments 28 28 28 28 28 28
AR(1) test 0.022 0.023 0.026 0.015 0.016 0.023
AR(2) test 0.431 0.422 0.433 0.531 0.463 0.412
Hansen test 0.486 0.494 0.464 0.539 0.516 0.491

Note: The table reports the estimation results of the two-step system GMM dynamic panel models. HHI and SE are
used as measures of diversification, based on loan portfolios divided into six, eight, and ten sectoral exposures
(shown at the top of each column). DiversificationXLerner exhibits the interaction term between alternative loan
portfolio diversification measures and bank market power. Figures in parentheses are standard errors. The GMM

diagnostic tests are reported with p-values. ***, ** and * indicate the statistical significance at 1%, 5%, and 10%,
respectively.

from traditional lending activities towards a business model that produces more non-interest
income. Similarly, market power may mitigate this detrimental impact of loan portfolio diversifica-
tion on bank returns. These routes point to the heterogeneity across banks in terms of information
resources and competitiveness, which could speak to the causal effects of loan portfolio
diversification.

Our findings are robust to alternative measures. For the dependent variables, we employ a rich
set of accounting indicators to capture bank returns (ROA, ROE, and NIM), which could provide
a rigorous analysis as well. Regarding the explanatory variables of main interest, we design six
loan portfolio diversification measures based on the HHI and SE indexes. The modification of

sectoral exposure profiles while computing portfolio diversification measures is essential but
overlooked in the related literature.
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Table 9. Interaction effect of loan portfolio diversification and market power on NIM

Dependent variable = Net interest margin (NIM)

(1) HHI10 (2) HHI8 (3) HHI6 (4) SE10 (5) SE8 (6) SE6
Lagged 0.672*** 0.663*** 0.644** 0.702*** 0.688*** 0.663***
dependent
variable
(0.067) (0.069) (0.062) (0.049) (0.050) (0.050)
Diversifi —-18.934*** —19.277*** —18.057*** —3.411% —3.902*** —5.235%**
cation
(3.128) (3.017) (2.970) (0.593) (0.656) (1.073)
Div_ersiﬁ 100.545% 103.004*** 94.508*** 18.266*** 20.773*** 26.895***
cationx
Lerner
(16.656) (16.506) (17.420) (3.125) (3.459) (5.991)
Lerner —74.872%+* —76.384*** —68.656*** —30.684*** -33.716*** —40.178***
(12.187) (12.030) (12.512) (5.114) (5.487) (8.899)
Size -0.207** -0.207** -0.166** -0.108* -0.121* -0.120*
(0.085) (0.086) (0.079) (0.062) (0.067) (0.073)
Capital -0.031* -0.030* -0.023 -0.010 -0.013 -0.015
(0.017) (0.018) (0.018) (0.014) (0.015) (0.017)
Liquidity 0.006 0.006 0.007 0.012** 0.012** 0.009**
(0.008) (0.007) (0.006) (0.006) (0.005) (0.005)
GDP 0.178*** 0.172*+* 0.126*** 0.129*** 0.126*** 0.109***
(0.049) (0.048) (0.042) (0.042) (0.039) (0.038)
Inflation -0.019* -0.018* -0.016* -0.016* -0.016* -0.014
(0.011) (0.011) (0.009) (0.009) (0.009) (0.009)
Observations 231 231 231 231 231 231
Banks 30 30 30 30 30 30
Instruments 28 28 28 28 28 28
AR(1) test 0.002 0.002 0.003 0.003 0.003 0.004
AR(2) test 0.469 0.458 0.547 0.651 0.625 0.627
Hansen test 0.288 0.297 0.306 0.403 0.395 0.327

Note: The table reports the estimation results of the two-step system GMM dynamic panel models. HHI and SE are
used as measures of diversification, based on loan portfolios divided into six, eight, and ten sectoral exposures
(shown at the top of each column). DiversificationXLerner exhibits the interaction term between alternative loan
portfolio diversification measures and bank market power. Figures in parentheses are standard errors. The GMM
diagnostic tests are reported with p-values. ***, ** and * indicate the statistical significance at 1%, 5%, and 10%,
respectively.

The paper suggests some insightful implications. Regulators should take the unfavorable effects of
portfolio diversification into account when encouraging banks to pursue a diversified strategy, while
banks themselves need to be extremely careful with the disadvantage of diversification across multi-
ple economic sectors. Further importantly, these implications must be accompanied by the crucial
caveat that banks with higher shares of non-interest income and greater market power could mitigate
the cost of loan portfolio diversification. Regulators should establish a policy framework distinguishing
regulations for different bank groups, and banks should pay close attention to improve their non-
traditional activities and market power. From a research perspective, studies investigating the impor-
tance of loan portfolio diversification should allow for the heterogeneous effects across different banks
to better reflect the economic significance of the portfolio diversification/bank returns nexus.
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Notes

1. These four state-owned banks are now known as the
“big four” banks in Vietnam.

2. We also consider another proxy for business models,
calculated by [1—(non-interest income share? + net-
interest income share?)] (Doan et al., 2018; Kamani,
2019; Shim, 2013). A greater value of this indicator
implies that a bank is diversifying its revenue sources
more. The empirical results obtained by this alternative
variable also produce similar patterns, thus offering
more reliable evidence to support our conclusions in
the paper. We do not report these estimation results to
conserve space.

3. We do not present the VIF results for the sake of
brevity. We thank an anonymous reviewer for point-
ing this out.

4. This study performed regressions with three depen-
dent variables (ROA, ROE, and NIM) and six alterna-
tive loan portfolio diversification measures (based on
the HHI and SE indicators). All regressions yield con-
sistent results. For the sake of brevity, we only report
the results as given in Table 3.
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