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Abstract: The objective of this research is to identify
whether the risks associated with bank syndications can
contribute to the increase or decrease in bank profitability
and also whether bank syndications can contribute to the
dispersion of risks associated with this activity, within the
three most important financial markets: the USA, Europe,
and China. To identify the interdependencies between
bank profitability and risk diversification, the article ana-
lyses a panel vector autoregression estimated over the
period 2008–2020 and a quantile regression. The factors
considered are consistent with the relationship between
risk and return in bank syndications: return factors (return
on assets, volume of syndicated loans) and risk factors (non-
performing loans, foreign exchange rate, interest rate). The
results of the research reflect that risks assumed in bank
syndications can be dispersed among syndicate participants
and also bank syndications contribute to bank profitability.
The results of this research can be further utilized to
develop risk management capabilities and adjust financial
mechanisms to manage vulnerabilities in the dynamic con-
text of crises.
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1 Introduction

Bank loan syndication represents a financial mechanism
that has a synergetic role. It strongly supports the strategic
perspective as one of the most frequent and complex finan-
cial mechanisms to structure finance for the most significant
projects and corporate customers (Aramonte et al., 2022).
Technology also transforms the syndication process of the
loans (e.g., Distributed Ledger Technologies, Smart Con-
tracts, Artificial Intelligence, integrated platforms), (“Clifford
Chance”, 2021), as support for automatizing, improved nego-
tiation, execution, and management of the loans.

The bank loan syndication process emphasizes a “tech-
nical” and “cultural” approach. Syndication activities involve
strategic perspectives related to the customers, specific pro-
jects, coordination, and convergent interests of banks. A
leading financial institution, known as the lead arranger, is
coordinating the syndicate of banks. Participating banks are
the institutions that receive the invitation and agree to be part
of the syndicate (Howcroft et al., 2014). The agent is also
responsible for the initial transaction, obtaining participa-
tion from other banks, documentation, collateral assign-
ment and distribution of borrower payments, fees, compli-
ance reporting, repayments throughout the life of the loan,
loan monitoring, and general reporting for all lending par-
ties. Underwriting bank or agent bank may be other roles
required, depending on the operationalization and negotia-
tions within the syndicate of banks.

Considering that, bank lending carries a certain degree
of risk that cannot be completely avoided. Taking into
account the fact that syndicated loans involve the granting
of large amounts of money to a borrower, the probability of
nonrepayment can significantly affect the financial situation
of the bank or banks involved. For this reason, it is neces-
sary to know whether this type of lending may contribute to
the diversification of risks between the parties involved or
to the increase in bank profitability. Or may it contribute
to both?

Also, in assessing the relationship between syndicated
loans and bank profitability, we must take into account
whether there is a direct relationship between the two
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variables or an indirect one influenced by other macroe-
conomic variables. This is important to be able to deter-
mine whether only controlling the volume of syndicated
loans can improve or worsen the bank’s health or whether
other economic variables that may influence the bank’s
health should also be considered and controlled.

Strengthening the performance of financial and banking
systems, together with streamlining riskmanagementmechan-
isms, in the context of public-private coordination, are critical
ingredients for managing vulnerabilities and turning them
into potential opportunities (Oh & Park, 2021). The impact of
banking risks on bank performance is not always reflected
directly and immediately. The diversity of risk categories,
the emergence of new threats, as well as the amplification of
existing ones makes the relationship between risk and
returns a subject of concern for all stakeholders.

This article proposes a multidimensional perspective
to identify and quantify the macroeconomic factors that
impact bank profitability as well as the interdependen-
cies among these factors for the three global players: the
USA, the European Union, and China. Thus, a Panel
Autoregressive Vector and quantile regression are used
to identify the influence of risk factors on bank profit-
ability factors and the relationships between these
factors. The factors considered are divided into two cate-
gories: factors specific to bank profitability: return on
assets, cost-to-income ratio, net interest margin, and
factors associated with risk: non-performing loans,
exchange rate volatility, and volume of syndicated loans.
As a novelty, the research is conducted for 30 countries
globally, representing 63% of the global GDP in 2021,
according to Table A1, presented in Annex 1. The results
of the research confirm that bank profitability is
impacted by the degree of bank health, in which dete-
riorating bank health negatively affects profitability and
slows economic growth, (Plosser & Santos, 2018). Also in
syndicated loans, banks with low capital levels nega-
tively impact the riskiness of the participation ratio in
syndicated loans.

The research is structured in 5 parts. Section 2 pro-
vides an overview of the most important as well as the
most recent studies on bank syndication. Section 3 presents
the research methodology and Section 4 highlights the esti-
mation of models utilized, the tests performed for each
model and the relationships between variables. Section 5
presents the discussions based on the results obtained
from the model-specific tests, as well as the economic
implications of the relationships between variables.
Section 6 highlights the authors’ conclusions and the impli-
cations of the results for policymakers.

2 Theoretical Background

Structuring funding in the form of bank syndications is a
complex process involving several lending institutions with
different governance systems, separate risk departments,
different sector exposures, and a variety of financial
resources attracted. They need to be harmonized to finance
a project or a borrower, to share the risks and the related
revenues. Alongside the technical banking component, har-
monizing interests is a sensitive process, particularly in an
unfavorable economic context, materialized in a single
credit agreement, signed by all participating institutions.

The reputation of the main arrangers is essential to
overcome problems of information asymmetry. In parti-
cular (Chaudhry & Kleimeier, 2015), the moral hazard pro-
blem resulting from information asymmetries between
borrowers and syndicates can only be mitigated by the
most reputable arrangers. When arrangers have an infor-
mational advantage over participants, both moral hazard
and adverse selection problems arise. Here, adverse selec-
tion problems arise only in the case of loans to opaque
borrowers, where participants expect arrangers to behave
opportunistically. Only the most reputable arrangers can
mitigate this adverse selection problem.

The purpose of syndicated financing is diverse, ran-
ging from the acquisition of companies to investment pro-
jects, refinancing and restructuring of financial debt, and
providing blended funding, working capital, or financial
support for investments.

The increased volume of riskier syndicated loans is
ceded by banks to financial intermediaries, thereby trans-
ferring credit risk to other parts of the financial system,
(Aramonte et al., 2022; Basten & Mariathasan, 2018; Heider
et al., 2019). All of the studies by the authors mentioned
above emphasize shorter and different periods for their
surveys and their analysis is/are focused on a single
country or a small number of countries.

The impact of the epidemic, which spread swiftly
through travel and transportation channels, has been exa-
cerbated by the interconnection of the world economy
(International Labour Organization, 2020). Global supply
chains (GSCs), which connected production in several
places throughout the world, and international trade
have both been directly impacted by the pandemic. GSCs
frequently use just-in-time production methods, which
reduce inventory and only make things when needed,
and they also rely on specialized suppliers, sometimes con-
centrated in particular areas.

As a result, coronavirus disease 2019 COVID-19-related
production disruptions that started in one place have
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spread throughout supply chain networks, affecting both
intra- and inter-industry globally. The implementation of
worldwide lockdown measures has caused supply-side
constraints to swiftly turn into demand-side problems. As
a result, COVID-19 has had an impact on the economy and
society at every level of supply chains, from those that
extract raw materials to those that assemble, and finally,
distribution and sales.

The interbank market’s network structure is also
formed by the syndicated loan market, demonstrating
that bank-to-bank connections constitute a crucial means
of financial institution contagion.

Large financial institutions play a major role in the highly
interconnected networks of the world’s most powerful econo-
mies. These networks then interact with numerous small and
medium-sized financial institutions through deposit markets,
insurance, derivatives, and syndicated loan markets.

As a result, this entire network of connections is known
as the core-periphery link, and it serves two purposes: first,
it can lead to systemic instability by concentrating the
majority of the resources of systemically important banks,
leaving the rest of the financial banking system susceptible
to failure; second, it can help mitigate mild shocks.

Banks have the option to make investments in hazar-
dous or conservative assets, and they are funded by
deposits or by mutual loans on the interbank market.
Therefore, when financial crises strike and banks have a
lot of investments in risky assets, they must sell these
assets quickly and at a low price. If a bank’s portfolio is
primarily composed of risky assets, this can result in sig-
nificant losses for the bank and possibly bankruptcies.

In this case, the core-periphery structure of interbank
markets supports equilibrium risk-taking through incen-
tives for banks to take high levels of risk together.

In financial markets, the division of risk between sys-
temically important banks and non-systemically important
banks forms a network called the core periphery.
Systemically important banks are thus in equilibrium
during financial crises, because they are the only ones
that can issue liabilities that can maintain their value, as
these are implicitly guaranteed by governments.

EU banks have inherited cumbersome and costly
branch structures created as part of the pre-global finan-
cial crisis expansion cycle, (Altavilla et al., 2018; 2021). Due
to institutional and regulatory features (Miricescu, 2015;
Miricescu et al., 2016), the sector has proven unable to
generate a healthy and systematic flow of bank consolida-
tions and exits. The research of these authors emphasizes a
more limited perspective of the study, being concentrated
at the level of a single bank, or a small group of countries,
over shorter periods and using regressions based on a

conditional analysis of the dependent variable. Thus, for
better precision of the results obtained, aggregate-level
estimates on groups of countries or a larger number of
banks are needed.

Consequently, fewer banks in the EU were resolved or
liquidated than in the United States following the financial
crisis. The European banking sector remained much more
fragmented than in the United States.

In the resolution of bad loans at the European level,
the legal infrastructure played an important role, (Angelini
et al., 2017; Granja & Leuz, 2020; Kasinger et al., 2021;
Suarez & Sànchez-Serrano, 2021). These studies have either
a theoretical approach that is not based on econometric
analysis or present limitations because the estimates are
short-term and do not reflect the long-term impact of NPLs
on the financial system or do not reflect whether the
COVID-19 pandemic has led to increased risks of NPL levels,
compared to previous crises.

European banks rarely rely on external liquidations or
sales of NPLs, amid substantial legal obstacles. In the case
of US banks, these mechanisms are predominantly used.

Strong financial sectors can enhance capital allocation,
better mobilize savings into profitable investments, and
promote economic stability (Aller et al., 2015; Sperlich &
Sperlich, 2014). From the standpoint of the relationship
between risk and profitability, the aforementioned writers’
research uses different variables and shows distinct group-
ings of countries. They also carry out essential tasks for
trade, like lending money to businesses (which promotes
expansion and commerce) and investing in infrastructure
(which facilitates the operation of energy, transportation,
and communication networks).

Centrally positioned banks in syndicated loan networks
have more access to information and sway over the syndi-
cated loan market (Oh and Park, 2021). In terms of loan
portfolio diversity, banks with greater network centrality
are more inclined to seek diversification, and during times
of market volatility, this diversification is more likely to
grow. Additionally, the returns of banks with high centrality
are higher than those of banks with low centrality. Since a
bank’s network centrality is crucial to its loan portfolio
strategy, credit market participants also find this centrality
to be relevant. Diversification and centrality thus showed a
negative association in the core group, but a positive corre-
lation in the periphery group, suggesting that a bank’s suc-
cess in a syndicated loan hierarchy is correlated with its
position in the hierarchy. The study is restricted to the US
market and does not emphasize the connection between
lending processes and bank performance.

In the market for syndicated loans, banks spread out
the risks among the other banks involved in the
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syndication, but as institutions get more alike, the financial
sector’s variety is also diminished (Cai et al., 2018). This
study’s shortcomings include its exclusive emphasis on
the US market and its restriction to two banks.

Diversifying risk and so improving the granularity of a
lender’s loan portfolio are the main reasons for syndi-
cating loans in the current market (Dentons, 2023;
Goodman et al., 2023). Leveraging income and lowering
capital weight while fostering and preserving customer
connections are additional factors for lenders who offer
loan participation. Lenders who buy loan participations
are encouraged to join a syndicate group in order to gain
access to the experience and transaction flow of seasoned
lenders. US lenders and foreign lenders from nations like
Germany, France, Canada, and England make up the bulk
of important participants in loan syndication in the United
States. They act as both agency and participant lenders. In
contrast to our analysis, which is based on an economic
model and includes 30 nations, the study lacks an econo-
metric model and is restricted to the US market.

Syndicated term loans make up a significant portion of
the U.S. capital markets, with over $500 billion in out-
standing loans (Payden & Rygel, 2013). This asset class
serves as a link between the public and private debt mar-
kets and is an alternative to conventional fixed-rate high-
yield bonds. Syndicated term loan financing has expanded
access to capital markets for numerous firms worldwide by
fulfilling this function. In contrast to many other conven-
tional fixed-income investment categories, syndicated
loans have shown themselves to be a desirable asset class
with low correlations to other assets, moderate return
volatility, and an alluring risk/return profile. Compared
to the model employed in our article, the study’s weak-
nesses stem from the fact that it is not based on a complete
econometric model.

Lead banks are able to recognize economically sub-
stantial loan origination fees through syndicated lending.
Therefore, by starting more loans and/or collecting greater
front-end costs, syndicated lending gives banks the chance
to increase reported earnings (Ertan, 2022). Given the size
of a syndicated loan arrangement, syndicated lending is
also associated with the bank’s top management and is
impacted by executive incentives that impact company
financial reporting goals. As a result, syndicated lending
offers the chance to increase profits in order to satisfy
market demands and fund manager pay. The study con-
cludes that syndicated lending has the ability to increase
earnings, which is consistent with our study findings,
despite the drawbacks of just focusing on the US market.

According to the literature study, the empirical models
employed contained the following factors in order to

analyze the relationship between profitability and risk:
return on assets, non-performing loans, interest rate, cur-
rency rate, and volume of syndicated loans.

The pertinent gaps and limitations identified in the
associated literature are addressed in our work.

3 Research Methodology

The research is based on data extracted from 30 countries,
covering a span of 12 years, from 2008 to 2020. The sample
of countries is significant, being selected from the
European Union, the UK, the USA, and China.

In conducting this research, the necessary information
has been extracted from the World Bank and The Global
Economy financial reports, for each country included in the
study (The Global Economy, 2023; World Bank, 2023a, b). The
selection was based on specific countries because they
played and continue to play a significant role in the world
economy, from an economic perspective, registering an
overall GDP of around 63% at the end of 2020.

In this sense, for each banking system of the selected
countries data series with an annual frequency have been
collected: return on assets; syndicated loans; non-per-
forming loans; exchange rate and interest rate.

To identify the optimal analysis methodology, the char-
acteristics of all the variables included in the model were
evaluated. The estimation of the regression model involved
the testing of specific hypotheses and the validation of the
specific characteristics of the data series. To obtain eco-
nomically and statistically relevant results we have chosen
to analyze the effects on the dependent variable return on
assets.

The methodology used had 390 observations. The
hypotheses proposed in the study were verified using the
Eviews 14 program and the panel data methodology.

In selecting the chosen countries, we aimed to obtain a
comparable level of data for the sample of countries, at the
global level - Western Europe, Eastern Europe, the UK, the
USA, and China. Within the selected sample of countries,
there are included strong banking systems such as the USA,
China, Germany, Germany, France, England, Spain, and Italy.

Considering the gaps mentioned in previous studies,
our research covers the entire period 2008–2020, starting
from the global financial crisis, followed by the sovereign
debt crisis, the zero interest rate periods, and followed as
well by the beginning of the COVID-19 pandemic. It repre-
sents a unique and dynamic period with strong challenges
and changes in the international financial sector. Thus, the
study aims to highlight whether bank syndications
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contribute to the increase in bank performance or to the
diversification of risks given the evolution of the relation-
ships between the variables used.

The fundamental question of this research, as a starting
point: Can bank syndications have a contribution to
increasing the bank’s performance or to diversifying risks?

Five variables were selected and included in the
research, as shown in Table 1.

To highlight the intercorrelations between the indica-
tors used, two hypotheses were formulated:

H1: Can syndicated loans contribute to the diversifica-
tion of risks between parties implied in the syndication or
they can increase the bank’s profitability or both?

H2: The relationship between syndicated loans and
bank profitability is influenced by other macroeconomic
variables or not?

To identify the impact of the macroeconomic indica-
tors used on the dependent variable Return on Assets
(ROA), as well as the relationships between the variables
used in the short, medium, and long run, the panel data
regression, the vector autoregressive distributed lag model
ARDL and quantile regression were used.

Considering that previous related studies use regression
models based on conditional mean analysis of the depen-
dent variable, our research uses quantile regression. This
type of regression allows modeling the quantities of the
dependent variable (Return On Assets), providing estimates
of the linear relationship between a given quantity of the
dependent variable and the independent variables used.

The VECM model allows us to understand the interde-
pendencies between the variables used, at different points
in time, both in the short run and especially in the long
run, for variables that are cointegrated.

Since some of the variables were stationary at the I(0)
level the rest became stationary by applying the first differ-
ence I(1). To be able to highlight the impact both in the short
and long run, we used the PMG ARDL model. Also in addi-
tion to the PMG ARDL model, we used quantile regression to
provide robustness to the results obtained and to capture

more precisely the impact of each independent variable on
some of the quantiles of the dependent variable.

The research contributes to the literature by identifying
the interdependencies and propagation of short-, medium-,
and long-term shocks between bank performance indicators
that can be assimilated into risk management.

Given the fact that all variables used for this research
are stationary at level I(0) or becoming stationary at level I
(1) of the process, subsequently, then we resort to panel
autoregressive distributed lag (ARDL) proposed by Pesaran
et al. (1999). The benefit and the superiority of the panel
ARDL model are that it can be applied regardless of
whether the selected variables in the model are purely I
(0) or purely I(1) or partly integrated.

Starting with the ARDL model general form:
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−is the long run coefficients; μ
t
is the disturbance terms;

p and q are the numbers of years for lag; Xt and Yt are two
time series.

Adapting our model ARDL (2,2,2,2,2), to (Chu & Sek,
2014) model, it reflects:
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constant term; C ,t Yt and πt: time series; α and β are, respec-
tively, the coefficients associated with a linear trend, lags of
C ,t Yt and πt; Δ: is the first difference operator.

Based on the ARDL (2,2,2,2,2) model, we can calculate
the long-run coefficient.
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Table 1: Unit root test results

ADF FISHER unit root test

Variable Statistic Prob.

D(L2ROA) 132.938 0.0000
D(L2SL) 152.117 0.0000
D(L2RIR) 168.988 0.0000
L2EXR 182.333 0.0000
L2NPL 122.043 0.0000

Source: author’s own calculations.

Bank Syndication for Increasing Bank Performance or Diversifying Risks?  5



=
+
−

φ
β β

α1

,
1

1 2

1

(9)

=
+
−

φ
β β

α1

,
2

3 4

1

(10)

=
+
−

+
φ

β β

α1

,

β

3

5 6

2

7 (11)

=
−

μ
V

 con 

1

,

t

(12)

VHere, is the error termt ; φ φ φ, … are
1 2 7

the coeffi-
cients associated with a linear trend.

If the ARDL is as follows the general formula:
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where Y is the time series;it a is the contant term; γ and β

are the coefficients associated with a linear trend; u are

the disturbance terms – for country i, where i = 1, 2, …, 30.
PMG Estimator
The unrestricted specification, for the ARDL system of

equations for our 12-year analysis period, was: t = 1, 2, …,
12, time periods and i = 1,…, 30 countries for the dependent
variable Y is:
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where Xi,t–j is the (k × 1) vector of explanatory variables for
group i and ui represents fixed effect.

The PMG restriction is that the elements of β are
common across countries:
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In PMG, all of the dynamics and ECM terms are free to
change. For both stationary and non-stationary regressors,
the parameter estimates of the PMG model are asymptoti-
cally normal and consistent under certain regularity
assumptions. The PMG estimations necessitate choosing
the right lag length for the variables that have been chosen.
The Akaike Information Criterion (AIC) and the Schwarz
Bayesian Criterion (SBC) are used to make the choice.

3.1 Quantile Regression Model

One method for examining shifts in distributions and cal-
culating the impact of an independent variable on a result
is quantile regression, which yields estimates of these
impacts at various y-distribution points, such the 5th,
25th, 95th, and so on. Hence, quantile regression enables

us to comprehend how an independent variable influences
not only the average but also the full range of an outcome.

The quantile regression model equation for the τth
quantile is:

( ) ( ) ( ) ( )= + + ⋯+ =Q y β τ β τ x β τ x i n  1, …, ,
τ i i p ip

0 1
1 (16)

( )Q y τ y

β β β

 : th quantile of function  ;

, , …,    are the regression coefficients.

τ i

p0 1

This indicates that the beta coefficients are now func-
tions that depend on the quantile rather than constants.
With the exception of lowering the median absolute devia-
tion, the procedure for determining the values for these
betas at a specific quantile value is nearly identical to that
for standard linear quantization.

( ( ( ) ( ) ( ) ))∑= − + + ⋯++
=n

ρ y β τ β x τ β τ xMAD

1

.

i

n

τ i i p ip

1

0 1
1

(17)

The check function, ρ, assigns unequal weights to the
error based on the quantile and the error’s overall sign. In
mathematics, ρ looks like this:

( ) ( ) ( ) ( )= + − −ρ u τ u τ umax , 0 1 max , 0 .
τ

(18)

In this instance, the max function yields the biggest value
enclosed in parenthesis, and u represents the error of a single
data point. Accordingly, the check function multiplies the
error by τ if it is positive and by (1 − τ) if it is negative.

Estimation of all models was done using Eviews 14.

4 Model Estimation and
Relationships Between Variables

4.1 Database Description

The Return on Assets (ROA), the dependent variable uti-
lized in the two empirical models, compares a company’s
profit (net income) with the amount of assets invested in
order to determine its financial standing. A percentage is
used to represent this ratio. In the models, the variable is
called “ROA.”

The independent variables in the models are as follows:
The ratio of new syndicated borrowing volume by private

enterprises in sectors other than banking, holding corporations,
and insurance to GDP is known as SYNDICATED_LOAN_VOLUME
(SL). Percentages are used to express this ratio.

The quantity of local currency units that can be exchanged
for one US dollar is known as the exchange rate (ER).
Additionally, percentages are used to describe this ratio.
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NON-PERFORMING LOANS (NPL): The ratio of bank
non-performing loans to total gross loans is calculated by
dividing the whole loan portfolio value (including nonper-
forming loans before the deduction of certain loan-loss
provisions) by the value of nonperforming loans.
Percentages are used to express it.

When a bank or other financial institution charges
interest to borrowers when they borrow money, or when
borrowers pay interest to the bank when they hold money
in an account, the interest rate (L2RIR) is the percentage.

In this analysis, we started from the premise of
whether syndicated loans contribute to the increase of
bank performance, to the diversification of risks or to
both. In this context, the variables chosen and used in
the research provide the most complete picture of the rela-
tionship between profitability, risks, and syndicated loans.
Because the relationship between profitability and risks is
a complex one, the variables used include, in addition to
the relationship between profitability and syndicated
loans, a series of risks that affect bank profitability, these
being the macroeconomic variable NPL together with two
other variables associated with market risk - exchange rate
and interest rate. The return on assets (ROA) ratio is com-
monly used as a means of analyzing bank profitability
because cash flow analysis is difficult to construct accu-
rately and this ratio is considered to be a very important
profitability ratio because it indicates the profit per dollar
earned by a bank from its assets.

The liaison and interconnections between the five
selected indicators offer both a tactical and strategic
dimension, representing the best and most integrated per-
spective regarding profitability and risk. The indicators
strongly influence the decisions at the bank’s level, as
well as at the systemic level, at the macro level.

The sample of countries for the empirical study has relevant
geopolitical, economic and financial representation, being spe-
cific to the three global players, the US, Europe and China. Along
with the US and China, the countries included in the analysis,
related to the European continent: Austria, Belgium, Bulgaria,
Croatia, Republic of Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Ireland, Italy,
Latvia, Lithuania, Luxembourg, Malta, Netherlands, Poland,
Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, United
Kingdom.

4.2 Justification of Models Utilized in the
Estimation

Following unit root tests, it can be noticed that the vari-
ables Return on assets, Syndicated loans, Non-performing
loans, Exchange rate, and Interest rate are not all inte-
grated of order I(0). As a consequence we applied the first
difference, for the variables: return on assets, syndicated
loans, and interest rate, and all of them become stationary
of order I(1). This result can be seen in Table 1.

From Table 1 we can notice that the variables (return on
assets, syndicated loans, and interest rate) have become sta-
tionary after applying the first difference and having the
p-value less than 5%. The variables exchange rate and non-
performing loans were stationary without applying the first
difference, having the p-value less than 5% from the start. The
conclusion from this table is that all variables are stationary.

Also according to the descriptive statistics for vari-
ables, from Table 2, for all variables Jarque–Bera prob-
ability is higher than 5% meaning that all variables are
normally distributed.

To be able to measure the risk we also included in this
model two market risk variables: exchange rate and

Table 2: Variables descriptive statistics results

D(L2ROA) D(L2SL) L2NPL L2EXR D(L2RIR)

Mean 1.18357 1.397981 0.64035 0.456221 0.523699
Median 1.159289 1.419204 0.642886 0.46536 0.521138
Maximum 2.120188 2.340535 1.678953 1.260122 1.35215
Minimum 0.162962 0.307866 −0.83687 −0.42684 −0.05284
Std. Dev. 0.395276 0.374847 0.45385 0.285551 0.257365
Skewness 0.005573 −0.11774 −0.24671 −0.10421 0.119405
Kurtosis 2.471118 2.500984 3.053983 3.063437 2.59526
Jarque-Bera 3.847803 4.186441 3.387579 0.652639 3.036617
Probability 0.146036 0.123289 0.183822 0.721575 0.219082
Sum 390.5781 461.3336 211.3155 150.5528 172.8205
Sum Sq. 513.6805 691.1632 203.0832 95.51169 112.2977
Sum Sq. Dev. 51.40397 46.22777 67.76733 26.82643 21.79183

Source: author’s own calculations.
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interest rate. Taking into account that according to the five
analysis criteria, three of them (LR, Final Prediction Error
– FPE, and AIC Akaike information criterion) indicate that
the optimal number of lags is lag no. 2, results are pre-
sented in Table 3.

Based on the ADF Fisher Unit Root Test, Variable
Descriptive Statistics, and Lag Order Selection Criteria
results, we put the variables into a regression model and
the results are presented in Table 4.

As can be seen from the regression model, all variables
are significant with a p-value less than 5%. Thus at a 1%
increase in NPL volume, we can notice a 0.014% decrease
in Return on Assets. This means that when a bank cannot
recover its non-performing loans, it has the option to
recover the assets pledged as collateral or sell the loans
to collection agencies. However, if there are too many non-
performing loans on a bank’s balance sheet, it means that

the bank is facing cash flow problems because it is no
longer earning income from lending.

About syndicated loans, we can observe that when the
volume of syndicated loans increases by 1%, the Return on
Assets increases by 0.07%, meaning that the level of income
collected by the participating banks increases as a result of
the interest rates, fees, and commissions charged on the
loan and the syndication process.

Regarding the interest rate, the regression model
reflects that for a 1% increase in interest rate, the return
on assets increases by 0.124%, meaning that a higher
interest rate will increase banks’ earnings.

For a 1% increase in exchange rate, the return on
assets decreases by 0.01. A declining exchange rate
decreases the purchasing power of income and capital
gains derived from any returns and foreign exchange vola-
tility also harms the return on banks’ assets.

Table 3: Lag order selection criteria results

Lag order selection criteria

Variables: D(ROA) D(SL) EXR NPL D(RIR)

Lag LogL LR FPE AIC SC HQ

0 Observations: 330 −575.355 NA 2.32 × 10−5 3.517301 3.574863 3.540261
1 448.9796 2011.42 5.43 × 10−8 −2.53927 −2.193898* −2.401506*
2 483.2852 66.32426* 5.13 × 10−8* −2.595668* −1.962486 −2.343101
Observations: 330

* = the right number of lags which must be selected according to our variables used and the number of years analyzed. Source: author’s own
calculations.

Table 4: Panel least squares regression model results

Dependent variable: D(l2ROA)

Method: Panel least squares

Variable Coefficient Std. error t-Statistic Prob.

D(L2SL) 0.066451 0.039391 1.686951 0.00000
L2NPL −0.013702 0.032471 −0.42198 0.0000
D(L2RIR) 0.124041 0.05834 2.12617 0.0342
L2EXR −0.009985 0.049382 −0.20221 0.0000
C 0.165385 0.083495 1.980772 0.0485
Observations 330
R-squared 0.570646 Mean dependent var 1.177703
Adjusted R-squared 0.56402 S.D. dependent var 0.386927
S.E. of regression 0.255483 Akaike info criterion 0.126692
Sum squared resid 21.14798 Schwarz criterion 0.195767
Log likelihood −14.90424 Hannan–Quinn criter. 0.154245
F-statistic 86.12427 Durbin–Watson stat 0.612897
Prob(F-statistic) 0.00000

Source: author’s own calculations.
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Also about this regression model we can observe that
according to R-squared, 57% of the variability observed in
the return on assets variable is explained by the regression
model. According to the F-statistic which is 86.12%, it
proves that the regression model is effective in its explana-
tion of the variation in the return on assets dependent
variable and vice versa.

Based on the results from the regression model in
Table 4, we can use the Autoregressive distributed lag
(ARDL) model because all variables have become sta-
tionary and it allows us to estimate both short-run and
long-run relationships between the profitability and risk
variables included in this model, (Table 4). To be able to
measure the risk we also included in this model two
market risk variables: exchange rate and interest rate.

To be able to explain the relationships between vari-
ables other than the mean of the data, we used quantile
regression to be able to understand results that are not
normally distributed and whose relationships with the pre-
dictor variables are non-linear.

We tested also using the two-stage least square model
and obtained similar results with Panel Least Squares
regression, in Table 4. In the 2 SLS test, as instrumental
variables, we used the lags of the independent variables
because they are not correlated with the errors in the pre-
sent, being exogenous variables. We can notice from these
results that are similar results and variable signs with the
Panel Least Squares model, (Annex 2 – Table A2).

We can also note that the equation is valid and the
variables used are significant as in the Panel Least
Squares regression with a probability below the 5%
threshold, and the R-squared value of this model is
99.65% above the 50% threshold.

Regarding the endogeneity we used the Hausman test,
(Annex 2 – Table A3) which indicated that the probability
obtained is 99.97%, being above the 5% threshold that the
Panel Least Squares regression is efficient and this is also
supported by the heteroskedasticity test, (Annex 2 – Table
A4) for both Panel Least Squares regression and 2SLS
which indicated that the Panel Least Squares model should
be chosen because it does not present heteroskedasticity
with a probability of 44.83%.

The cointegration test was used to identify the signifi-
cance of variables in the short and long term and at the
level presented in Table 5. All variables are statistically
insignificant in the short run and become statistically sig-
nificant in the long run.

Taking into account the optimal number of lags and
the fact that this number of lags is valid for each of the five
selected variables, the ARDL model will display ARDL
(2,2,2,2,2), agreeing with the optimal number of lags
selected for each of the five variables used.

Analyzing the evolution of the variables in the long term,
we can highlight that all variables become statistically signif-
icant, registering p-values below the 5% significance. For a 1%
increase in the volume of syndicated loans, the return on
assets has increased by 1.43%, meaning that syndicated loans
increase banks’ profitability for banks implied in the syndica-
tion process due to the interest rate, fees, and commissions
charged on the loan and for the syndication process.

For a 1% increase in the exchange rate, the return on
assets has increased by 0.78%, meaning that banks that have
more foreign currency assets than foreign currency liabil-
ities are likely to face a positive impact on their net worth
income in the event of foreign currency appreciation.

For the same 1% increase in the volume of non-per-
forming loans, the return on assets has increased by
0.179%, meaning that not all non-performing loans are
bad loans till the end, and reducing the number of non-
performing loans has a positive impact and increases the
bank profitability.

For the 1% increase in interest rate, the return on
assets decreases by 1.19% meaning that in the long run
banks’ income will decrease because have invested besides
loans, in bonds and other debt securities which lose value
when the interest rate has increased.

Regarding the relationship between the variables, con-
sidering that some of the variables were stationary from
the beginning I(0) and others became stationary after

Table 5: Autoregressive distributed lag (ARDL) cointegration test results

Dependent variable: D(L2ROA)

Method: ARDL

Variable Coefficient Std. error t-Statistic Prob.

Long-run (pooled) coefficients
L2SL 1.427405 0.000575 2484.446 0.0000
L2NPL 0.17903 0.000349 512.7505 0.0000
L2EXR 0.783078 0.000117 6675.762 0.0000
L2RIR −1.189242 0.000564 −2107.18 0.0000
Short-run (mean-group) coefficients
COINTEQ −0.166588 0.055886 −2.98087 0.0031
D(L2ROA(−1)) 0.222397 0.08611 2.582723 0.0102
D(L2SL) 0.446696 0.20091 2.223362 0.0268
D(L2SL(−1)) −0.619108 0.234418 −2.64104 0.0086
D(L2NPL) −0.366554 0.219945 −1.66657 0.0964
D(L2NPL(−1)) 0.108659 0.171104 0.635044 0.5258
D(L2EXR) 0.134596 0.109263 1.231852 0.2187
D(L2EXR(−1)) −0.054726 0.090387 −0.60546 0.5452
D(L2RIR) 0.004301 0.029916 0.143762 0.8858
D(L2RIR(−1)) −0.083385 0.029228 −2.85294 0.0046
C −0.045802 0.016112 −2.84279 0.0047
Selected model: PMG (2,2,2,2,2)

Source: author’s own calculations.

Bank Syndication for Increasing Bank Performance or Diversifying Risks?  9



applying the first difference I(1), we applied the Kao coin-
tegration test (Table 6) to check the long-run relationships
between the variables.

According to Table 6, we can observe that the p-value
for the Kao Cointegration Test is less than 5% meaning the
variables are cointegrated and there are long-run relation-
ships between variables.

Also in addition to see the relationships between the
variables involved in the study and how they influence
each one in the medium and long term, we used the
Granger causality pairs test in Table 7.

Variables with p-values less than 5% have an impact
on the other variables, according to Table 7, and the lin-
kages between the variables. By affecting the demand for

foreign currency, the interest rate affects the exchange
rate. Therefore, a higher interest rate will draw in interna-
tional investors and raise demand and value, all of which
will help the exchange rate rise.

There is also a two-way association between interest
rates and the amount of non-performing loans, with
p-values less than 5%. It implies that the number of non-
performing loans may rise as a result of increased interest
rates, company failures, or individual financial difficulties.
It also illustrates how rising non-performing loan volumes
are driving up bank loan interest rates, which hurts bank
profitability and raises inflation expenses.

Interest rates and syndicated loans are related in that
a high interest rate will make borrowing more expensive,
which means the borrower will pay more over the course
of the loan, raising the monthly rate.

Exchange rates and syndicated loans have an indirect
relationship, which means that interest rates affect cur-
rency demand, which in turn affects foreign exchange.
High interest rates draw in foreign investors, which raises
the demand for and value of the currency. This, in turn,
raises exchange rates; conversely, low interest rates cause
the relative worth of the currency to fall.

The interest rate and return on assets have a direct
relationship, meaning that when long-term rates rise more
quickly than short-term rates, the return on loans rises as
well, ultimately increasing profitability.

Exchange rate shocks can impact banks’ lending
ability if they have significant foreign currency exposures
on their balance sheets, which is consistent with the idea
that exchange rates and return on assets are related
(Agarwal, 2018). In the event that the domestic currency
depreciates, a bank that has more foreign currency-
denominated liabilities than foreign currency-denomi-
nated assets could experience negative shocks to its net
worth and be forced to make loans. Additionally, in the
event of foreign currency appreciation, banks with a
higher proportion of foreign currency-denominated assets
than foreign currency-denominated liabilities are likely to
see an increase in profitability and a beneficial impact on
their net income.

The fact that banks primarily make money from the
interest they charge on loans highlights the relationship
between non-performing loans and return on bank assets.
If they are unable to collect the interest owed on non-per-
forming loans and the number of non-performing loans is
high, they will have less money available to make new
loans and cover operating expenses, which will result in
lower loan income and, ultimately, lower profitability.

The interest rate, fees, and commissions for banks that
are implied in the syndication process, as well as other

Table 6: Kao cointegration test results

Kao residual cointegration test

Series: D(L2ROA) D(L2SL) L2NPL L2EXR D(L2RIR)

t-statistic Prob.

ADF −5.2382 0.0000
Residual variance 0.027898
HAC variance 0.030019

Source: author’s own calculations.

Table 7: Pairwise granger causality tests results

Pairwise Granger causality tests

Null hypothesis Obs F-statistic Prob.

D(L2SL) GC D(L2ROA) 270 0.3344 0.7161
D(L2ROA) GC D(L2SL) 1.67856 0.1886
L2NPL (GC) D(L2ROA) 270 0.04663 0.0045
D(L2ROA) GC L2NPL 0.93087 0.3955
L2EXR (GC) D(L2ROA) 270 1.31124 0.0012
D(L2ROA) GC L2EXR 1.14273 0.3205
D(L2RIR) (GC) D(L2ROA) 270 3.40497 0.0347
D(L2ROA) GC D(L2RIR) 1.54852 0.2145
L2NPL GC D(L2SL) 270 0.57075 0.5658
D(L2SL) GC L2NPL 1.39244 0.2503
L2EXR (GC) D(L2SL) 270 0.26602 0.0166
D(L2SL) GC L2EXR 0.8308 0.4368
D(L2RIR) (GC) D(L2SL) 270 0.14835 0.0001
D(L2SL) GC D(L2RIR) 1.23227 0.2933
L2EXR GC L2NPL 270 0.09491 0.9095
L2NPL GC L2EXR 0.83091 0.4368
D(L2RIR) (GC) L2NPL 270 9.10152 0.0002
L2NPL (GC) D(L2RIR) 0.17444 0.0021
D(L2RIR) (GC) L2EXR 270 0.53383 0.0470
L2EXR GC D(L2RIR) 0.64526 0.5253

Source: author’s own calculations.
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variables used in this study like the exchange rate, interest
rate, and the amount of non-performing loans, all have an
impact on the direct relationship between syndicated loans
and return on assets for banks.

Beyond that, we used for market risk two variables to
measure this risk: the interest rate and the exchange rate. To
highlight the risk implied by syndicated loans in Figure 1, we
can notice that the standard deviation for this variable

represents the statistical measure of the volatility market
of syndicated loans in our case. According to this fact, stan-
dard deviation for the syndicated loans variable has a low
value being 0.375 meaning that this variable has low volati-
lity, being less riskier. This fact implies that in syndicated
loans, the risks are distributed among the banks involved in
the syndication process regardless of whether they are from
the same country or different geographical regions.
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Figure 1: Standard deviation for syndicated loans. Source: author’s own calculations.

Figure 2: Quantile regression process estimates results. Source: author’s own calculations.

Bank Syndication for Increasing Bank Performance or Diversifying Risks?  11



In addition to having a comprehensive image of the
effects of the independent variables on the dependent vari-
able and supporting the results based on the ARDL model,
we also used the quantile regression model (Figure 2).

According to Figure 2, we can observe that syndicated
loans have a positive and upward trend on the return on
assets dependent variable starting from the 10th quantile
with 0.32% to the 90th quantile becoming 077%, this evolu-
tion is also influenced by other variables used in this
research.

The trend of the level of NPL is upward and also down-
ward starting from the 10th quantile from 0.11% to the 30th
quantile, being 0.25%. From the 40th quantile decreases to
0.20%. From the 50th quantile, the trend will go up from
0.24% to the 60th quantile becoming 0.25%, and decrease
again to 0.20% in the 70th quantile, increase again to the
80th quantile becoming 0.21%, and again decrease to 0.06%
in the 90th quantile. This evolution means that when the
level of NPL is high banks will have less money available to
originate new loans and pay operating costs, and this will
lead to lower loan income and hence lower banks’ profit-
ability. Also reducing the level of NPL has positive effects
on banks’ income increasing profitability.

The impact of the exchange rate on dependent vari-
able return on assets has upward and downward trends,
starting from the 10th quantile with 0.24% becoming in the
50th quantile to 0.18%, and going up again to 0.49% in the
90th quantile. This evolution means that banks that have
more foreign currency assets than foreign currency liabil-
ities are likely to face a positive impact on their net worth
income in the event of foreign currency appreciation, and

in the event of depreciation banks with more foreign cur-
rency liabilities than foreign currency assets face a nega-
tive impact on their net worth income.

The impact of interest rate on dependent variable
return on assets has upward and downward positive and
negative trends, starting from the 10th quantile with
−0.13% going down to the 50th quantile being −0.20% and
going up to a positive and upward trend to the 90th quan-
tile becoming 0.01%. This means that in periods when
interest rates are low or negative in the medium or long
term, this leads to a decrease in net interest income,
leading to a decrease in net interest margins and, impli-
citly, to a decrease in bank profitability.

Based on these results obtained from the quantile
regression model and from the Dynamic Panel
Autoregressive Distributed Lag Stationarity model we did
robustness tests to support the PMG ARDL model and
quantile regression findings and these new results are pre-
sented in Tables 8 and 9.

From Table 8, we can observe that the results support
findings from the ARDL model and quantile regression on
the long rung having the p-value for all variables less than
5% meaning all variables are significantly statistical and
also the R-squared is 69.15% higher than 50% meaning the
model is good and robust. Speaking about the variables
results obtained in Panel Fully Modified Least Squares
(FMOLS) we see that they support also findings from the
ARDL model and quantile regression. From the variables,
we can see that when syndicated loans rise by 1%, the
dependent variable returns on assets rise by 0.49%. For
the rising with the same 1% of the level of non-performing

Table 8: Panel fully modified least squares (FMOLS) results

Dependent variable: D(L2ROA)

Method: Panel fully modified least squares (FMOLS)

Variable Coefficient Std. error t-statistic Prob.

D(L2SL) 0.486595 0.040215 12.0999 0.0000
L2NPL 0.332822 0.056586 5.881673 0.0000
L2EXR 0.158706 0.029945 5.299878 0.0000
D(L2RIR) −0.39886 0.056403 7.071615 0.0000
R-squared 0.691488 Mean

dependent var
279.213

Adjusted
R-squared

0.687543 S.D.
dependent var

239.74

S.E. of
regression

143.9196 Sum squared
resid

5709625

Long-run
variance

1014.158

Source: author’s own calculations.

Table 9: Panel dynamic least squares (DOLS) results

Dependent variable: D(L2ROA)

Method: Panel dynamic least squares (DOLS)

Variable Coefficient Std. error t-statistic Prob.

D(L2SL) 0.386595 0.040215 9.08117 0.0000
L2NPL 0.232822 0.056586 4.371594 0.0000
L2EXR 0.108706 0.029945 4.294258 0.0000
D(L2RIR) −0.297152 0.056403 6.071615 0.0000
R-squared 0.593128 Mean

dependent var
288.7381

Adjusted
R-squared

0.324475 S.D.
dependent var

266.7498

S.E. of
regression

224.7246 Sum squared
resid

5663527

Long-run
variance

7029.6772

Source: author’s own calculations.
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loans, the return on assets variable is rising with 0.33%.
Also, for the 1% increase of the exchange rate variable, the
return on assets is rising with 0.16%. For the real interest
variable we can observe that for a 1% increase, the return
on assets is going down with 0.4% being in line with results
from PMG ARDL model and quantile regression model.

Also, the results from Table 9 – Panel Dynamic Least
Squares (DOLS) – support our findings obtained from the
ARDL model and quantile regression model in the long
run. All the variables registering have a p-value less than
5% and an R-squared being 59%, over 50%, which means
the model is a robust one. The variables support the results
from the ARDL model and the quantile regression model.
From the variables coefficients it is reflected that when the
syndicated loans rise by 1%, the return on assets variable
rises by 0.39%. Also in the long run when the level of non-
performing loans rises by 1%, the return on assets rises by
0.23%. For the 1% increase of the exchange rate variable,
the return on assets rises by 10.87% and when the interest
rate rises by 1% the return on assets goes down by 0.3%.

All these results are in line with findings from the
ARDL model and quantile regression model.

We used FMOLS and DOLS as robustness tests, because
the FMOLS estimation takes into account the perturbative
parameters and possible autocorrelation and heterosce-
dasticity phenomena of the residuals. This estimation
also corrects for the endogeneity of the explanatory vari-
ables. In addition, to ensure a double dose of robustness of
the results, together with the FMOLS estimation we also
used the DOLS estimation to remove the correlation
between the regression and the error term.

The heterogeneity and persistence of the short-run
dynamics can generate substantial variability in the point
estimates of the single-equation cointegrating vector. Thus
these estimators are quite sensitive to the investigated and
limited period of the observations obtained, as well as to
the particular case investigated. As a result of this, FMOLS
estimation for panel regression offers the advantage of
correcting for serial correlation and endogeneity biases
of ROA and SL variables. The DOLS estimation also pro-
vides very precise estimates, and the results of this estima-
tion show standard asymptotic distributions, which are the
closest to the exact sampling distributions, corresponding
to small sample sizes as observations.

5 Results and Discussions

Analyzing syndicated loans and the relationship between
profitability and risk reflects that banks, globally, need to

keep their costs under control to remain profitable and
subsequently to be able to diversify the risks they take.

The main risks that can directly affect bank perfor-
mance, reflected by the ROA indicator, are credit risk,
liquidity risk, and capital risk.

First, credit risk affects the lending bank when the
borrower is no longer financially able to fulfill the contrac-
tual obligations specified and negotiated in the credit
agreement at the time the credit is granted. Thus, this
type of risk becomes a major and costly one for every
bank and pays a heavy price for the bank implied, through
the borrower’s inability to repay it and its transformation
into a non-performing loan. In addition, the more banks
accumulate a higher volume of non-performing loans, this
affects their ability to cope with major economic shocks
and to be credible in the banking market when applying
for interbank loans. Thus, this credit risk in the absence of
a very well-developed risk management system can have
catastrophic consequences in a bank facing these problems
which together with the occurrence of unforeseen shocks
can lead directly to the emergence of the bank and con-
taminate other banks in the system through interbank
linkages.

Second, liquidity risk directly affects bank profitability
when banks are unable to repay loans, which will reduce
the volume of cash inflows. This in the event of external
shocks that generate sudden and massive capital withdra-
wals by depositors, coupled with reduced cash inflows and
the maintenance of high provisions to cover loan losses
will affect the ability of banks to withstand different
shocks.

In case of shocks, unhealthy banks easily go to bank-
ruptcy as was the case in America in 2008 – when the
global financial crisis led to the bankruptcy of some banks
of systemic importance or the restructuring of others, and
in 2023 the case of the bankruptcy of American banks:
Silicon Valley Bank and Signature Bank.

Thus after the global financial crisis of 2008, banking
regulators in many countries increased liquidity require-
ments in order not to face the bankruptcy of other systemi-
cally important banks, such as the US investment bank
Lehman Brothers.

Capital risk is the risk that a bank does not have suffi-
cient capital in the event of shocks to absorb the losses
caused by these shocks and to protect its creditors against
these losses. In the case of all banks, the level of capital
held and subsequently increased helps to maintain the
existing market share and to increase it, and in the event
of shocks or financial crises, the higher the level of capital
held, the better the banks can withstand the various shocks
they go through.
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The introduction of financial market reforms in the
wake of the 2008–2009 global financial crisis also
attempted to increase the capital requirements and regu-
latory capital holdings of financial institutions.
Consequently, a number of moves into assets with reduced
risk weights helped to support these increases. Therefore,
early markers of strong banking stability include the port-
folio’s holding of assets with lower risk weights and the
satisfaction of higher regulatory capital requirements.

Basel III was implemented in 2010 with the goal of pre-
venting future financial crises similar to the 2008–2009
global economic crisis. It raised the buffer capital to 2.5%
and the capital requirements to 4.5% common equity of total
risk-weighted assets. Compared to the 2008–2009 global
financial crisis, banks were better funded during the
COVID-19 pandemic, and the ensuing reforms helped them
withstand the pandemic shock.

Compared to the pre-crisis years, the total amount of
lending decreased and syndicated loans began to decline
during and after the 2008 financial crisis. The government
boosted consumer confidence by boosting Federal Deposit
Insurance Corporation (FDIC) insurance and guaranteeing
funds, while the Federal Reserve Board (FED) decreased
interest rates and enhanced liquidity during the rapid
recovery in the United States. The bank’s revenue from syn-
dicated loans and all other loans has decreased as a result of
those actions, which have stimulated borrowing and eco-
nomic activity by lowering interest rates, both short-term
and long-term, through quantitative easing (Antwi, 2019;
Aramonte et al., 2022; Ertan, 2022; Puspitasari et al., 2021).

Because higher sovereign losses resulted in higher syn-
dicated loan interest rates and lower short- and medium-
term profitability, banks with greater exposure to other
banks experienced a greater decline in the volume of syn-
dicated loans at the country-borrower level during the
2009 European Sovereign Debt Crisis than did banks with
less exposure. Stronger performance acted as a counter-
force to rising loan spreads during the 2020 sanitary crisis,
as evidenced by the inverse relationship between banks’
COVID-19 exposure and return on assets. It showed that
banks with strong performance in syndication reduced
exposure even when returns were lower during the finan-
cial crisis (De Marco, 2014; Hasan et al., 2021; Howcroft
et al., 2014).

The findings are consistent with our investigation. This
demonstrated that, during non-crisis times, syndicated
loans can diversify risks among participating banks in
the syndication process and boost banks’ returns thanks
to syndication fees and commissions. Other factors consid-
ered in this study, such as the exchange rate, interest rate,
and amount of non-performing loans, also have an impact

on the relationship between syndicated loans and profit-
ability. These factors indirectly affected the relationship
between syndicated loans and banks’ return on assets.

In the short run, there is a negative and nearly zero
correlation between return on assets and non-performing
loans. The accumulation of non-performing loans turns
positive and slightly increases over the medium and long
term, indicating that banks have decreased the amount of
non-performing loans and that their profitability has some-
what increased. This has a major effect on banks’ revenue
(Ashar, 2019; Balgova et al., 2017).

Because they are subject to less stringent capital
requirements, banks with high levels of financial health
and low non-performing loan levels are better able to iden-
tify, screen, and keep an eye on high-risk borrowers.

We discovered evidence indicating that regulatory
variations among nations may have an impact on the com-
position of international loan syndicates when we exam-
ined the capital requirements that participating banks and
lead (arranger) banks must adhere to. Strictly regulated
banks, for instance, are more likely to be involved in syn-
dicates started by arranger institutions with laxer controls.

There are significant ramifications for participants
and policymakers from the discovery that low-reputation
arrangers, in particular, act opportunistically and cause
unfavorable selection issues. To effectively control their
risk exposure in syndicated loans, participating banks
must accurately predict the conduct of an arranger.
Policymakers must understand that the reputation of the
lead arrangers determines the exposure and contribution
of arrangers to the total systemic risk of the credit market.
Therefore, while a policy to restrict the opportunistic beha-
vior of lead arrangers with low average reputations might
not work, a uniform regulation to reduce this risk might
have asymmetrical consequences.

Due to more stringent restrictions, the significance of
participating in syndicated loans decreases as bank health
deteriorates due to the buildup of non-performing loans.
There is an indirect correlation between the number of
syndicated loans and the number of non-performing loans.
The relationship between banks’ financial health and the
strictness of capital regulation must be used to view and
evaluate this situation. To increase their Tier 1 capital, banks
with low capital levels have a detrimental impact on the
riskiness of their participation ratio in syndicated loans
(Begley et al., 2017; Gao & Jang, 2021; Plosser & Santos, 2018).

Additionally, given that not all non-performing loans
are poor loans until the very end, our findings suggest that
there may be a long-term positive correlation between
non-performing loans and profitability. By promptly iden-
tifying troubled borrowers, renegotiating loan terms
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before clients default, and identifying underperforming
loans, it may be able to lower the amount of non-per-
forming loans.

The 2008 financial crisis, the 2009 euro debt crisis, and
the 2020 sanitary crisis have all had an impact on the
currency rate. Trade and financial flows were disrupted
by the 2008 financial crisis, which also resulted in signifi-
cant balance of payments gaps that accelerated deprecia-
tion and increased exchange rate volatility. While the
global instability in foreign exchange markets has subsided
in comparison to the 2007–2009 era, the euro’s exchange
rate against other currencies has remained incredibly vola-
tile during the European sovereign debt crisis. After gov-
ernments announced policies and economic measures to
cope with the economic conditions of the COVID-19 pan-
demic crisis, the currencies of China, the US, and Europe
recovered from the COVID-19 pandemic’s impact
(Ehrmann et al., 2014; Kaendera et al., 2009).

Banks’ returns on assets are negatively and statistically
significantly impacted by exchange rate volatility during
times of crisis, which lowers bank profitability and raises
the number of non-performing loans. In addition to times of
crisis, low exchange rate volatility lowers the amount of
non-performing loans and increases bank profitability.
Banks with a higher ratio of foreign currency assets to for-
eign currency liabilities are likely to see a positive impact on
their net worth income in the event of foreign currency
appreciation. (Keshtgar et al., 2020; Osundina et al., 2016).

Our study highlights that banks with more foreign
currency assets than foreign currency liabilities are likely
to experience a positive impact on their net worth income
in the event of foreign currency appreciation and boost
their profitability. This is supported by the positive rela-
tionship between the exchange rate and profitability in
both long-term and noncrisis periods.

The 2008 financial crisis, the 2009 European sovereign
debt crisis, and the 2020 pandemic all had an impact on the
link between interest rates and profitability. Bank profit-
ability was negatively impacted in the short and long term
by lowering interest rates toward zero. Inflation has led to
increased deposit interest rates, a declining net interest
margin, less lending, and decreased bank profitability in
the post-crisis era.

Banks have been more profitable, both in terms of
results and balance sheet components, thanks to the stra-
tegic direction of syndicated loans for synergistic projects,
particularly during periods of low profitability.

Because syndicated loans provide exposure to new
clients, such as those in emerging markets and alternative
industries, where better margins can be attained, they help
reach revenue growth goals. According to the literature,

banks also choose syndicated loans because it takes time
to enter new markets and acquire the skills required for
bilateral lending (Howcroft et al., 2014).

According to our research, ROA profitability rises by
1.43% for every 1% increase in syndicated loans (SL).

As demonstrated by the rise in syndicated loan volume
following the global financial crisis, followed by a slight
slowdown during the COVID-19 pandemic crisis and then
another increase, this is economically necessary and demon-
strates that increasing the volume of syndicated loans plays
a significant role in increasing bank profitability.

The market for syndicated loans (SL) has expanded
dramatically in recent years; between 1995 and 2012, its
global volume increased 160% to $3.5 trillion.

The total number of lenders in the syndicated loan
market has increased marginally over the past ten years,
increasing by 1.3% annually between 2015 and 2022. Rising
borrower demand, portfolio diversification, and the pur-
suit of yield are all responsible for that growth.

Although it is not impervious to changes, the syndi-
cated loan market has historically shown a fair amount
of consistency and resilience (Cheriyan et al., 2024). The
market saw a significant drop in 2020, mostly as a result
of the COVID-19 pandemic, even if its overall volume has
increased slightly over the long run. However, syndicated
loan activity has recovered to prepandemic levels with
obvious growth prospects, despite the ongoing uncertainty
in the global economy. Since the pandemic-induced down-
turn, corporate and commercial syndicated loan issuance
volumes have increased by 4% globally. As of 2022, the
United States accounted for over 53% of the $5.1 trillion
worldwide deal volume.

As an alternative to corporate bonds or bilateral loans,
syndicated loans benefit both lenders and borrowers by
resolving several common issues in credit markets,
including information asymmetry, market matching
issues, and moral hazard (Dawkins et al., 2019; White &
Case, 2025). With around $800 billion (roughly €720 billion)
raised in 2017, syndicated loans are a major source of
funding in Europe. This capital is utilized for a variety of
corporate objectives, including refinances, with about 60%
going to project finance and infrastructure (PF/INFRA) and
leveraged buy-outs (LBOs). Corporate purchases and mer-
gers are other significant motivator. PF/INFRA-related
lending was approximately €35 billion (approximately 4%
of the total syndicated debt market for all purposes across
Europe), while LBO-related lending in six countries –

England, France, Germany, Spain, the Netherlands, and
Poland – was approximately €58 billion in 2017 alone.

Due to tightened margins and interest rate decreases
in Europe and the UK, European syndicated loan issuance
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in 2024 almost surpassed the market’s full-year 2023 esti-
mates. Many borrowers’ financing prices decreased as a
result, which sparked a surge in refinance activity. The
S&P estimates that during the first nine months of 2024,
corporations refinanced around €10.5 billion of private
debt in Europe through the BSL and high-yield bond mar-
kets, obtaining median interest rate savings of 138–150
basis points.

According to the China Banking Association, the total
amount of outstanding loans (SL) held by Chinese banks at
the end of June 2016 was $919.4 billion, up from $57.4
billion the year before (Savage & Baldwin, 2023; Xiaotian
et al., 2022). Additionally, the Association reported that SLs
accounted for 11.35% of all business bank credit, a rise of
less than 10% in just 10 years.

The Chinese banking industry, which has supplied
more than 60% of the funding, has supported the enor-
mous growth and globalization of the Chinese industrial
sector. As a result, Chinese commercial banks have become
more international. The Chinese government’s 2013 Belt
and Road initiative, which aims to improve infrastructure
and trade connectivity between nations in Asia, Europe, and
Africa, has the potential to significantly increase SL.

For rising and developing economies, cross-border
syndicated loans are a vital source of funding. Because
they spread via the lender network, large-scale shocks in
the cross-border syndicated loan market represent a
danger to the stability of the global financial system and
further curtail credit flows to emerging nations.

A distinct buildup of systemic risks is reflected in the
setting of multiple and overlapping crises, as well as the
time lag that exists at both the macro and micro levels.
Additionally, the interconnection may transmit the risks
and, in certain cases, help mitigate them.

According to Altinoglu and Stiglitz (2023), interconnect-
edness alters risk-taking, and as a result, the institutions
that grow in size and connectivity are the ones whose
portfolios contain a high proportion of hazardous assets.
Additionally, even though smaller, peripheral institutions
do not directly profit from the bailout, the implicit insur-
ance offered by a systemically important bank’s liabilities
permits them to hold excessively risky assets. In this situa-
tion, interconnectedness can result in widespread exces-
sive risk-taking, raising the possibility of a crisis.

Because systemically important banks are implicitly
insured by the government, smaller, non-systemic institu-
tions at the periphery invest in their liabilities to get insur-
ance against stress risk. This strengthens interconnected-
ness because of interbank risk-sharing.

Given that excessive risk-taking and interconnection
are implied to be intricately entwined and mutually

reinforcing, and that this dynamic exacerbates systemic
risk, optimum policymaking is crucial in this situation.

Thus, by restricting interbank lending to banks with
high levels of hazardous assets in their portfolios, macro-
prudential rules can limit lending to banks that have direct
or indirect exposure to risky banks.

The academic literature’s network models indicate the
global financial system’s resilience and fragility (Conesa
et al., 2020). Shocks spread throughout the network of
cross-border loans, especially through co-borrowing agree-
ments, according to an examination of syndicated cross-
border lending to emerging and developing nations since
1993. These are mostly motivated by the major actors
holding key positions within the network, such as the
major international banks from the US, Europe, and Japan.

International trade and global supply chains (GSCs),
which link production in several locations worldwide,
have been directly impacted by the COVID-19 pandemic.
GSCs frequently utilize just-in-time production methods,
which reduce inventories and only create goods when
needed, and they frequently rely on specialist suppliers,
which are occasionally concentrated in particular areas
(ECB, 2024). Because of this, production interruptions
caused by COVID-19, which start in one place, spread
throughout supply chain networks, and have a significant
impact both within and between industries globally.

Demand for products began to rebound in 2020 as
consumption patterns changed, with contact-based ser-
vices consumption being limited by containment efforts
related to the pandemic and widespread government
financial assistance to lessen the impact of the COVID-19
epidemic. Because products have a larger trade intensity
than services, this change in demand patterns boosted
trade’s robust recovery, which surpassed its pre-pandemic
level.

The answers to the two hypotheses formulated in the
methodology section are as follows:

Hypothesis H1 is true. Based on our results, syndicated
loans can support risk diversification between parties
implied in the syndication and increase profitability. The
validation is also based on our standard deviation mea-
surement on the syndicated loans variable, by including
in the analysis two risk variables, such as exchange rate
and interest rate.

Hypothesis H2 is true. The relation between syndi-
cated loans and profitability is also influenced by other
variables used in this study such as exchange rate, interest
rate, and the level of NPL. Also, the economic crisis during
the period analyzed impacted indirectly the relationship
between syndicated loans and return on assets for banks,
through the rest of the variables used in this research.
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Banking organizations should balance performance and
risk when participating in a bank syndicate. Diversification of
related risks and the efficiency of risk management mechan-
isms, such as collateralization and longer loan duration, con-
tribute to increased profitability. At the same time, the large
size of the syndicate involved in the lending process reduces
profitability and the risks assumed by each lender.

To digitize and streamline certain processes in syndi-
cated lending such as loan negotiation, execution, admin-
istration, and trading, the world of financial technology
development has focused on creating technology solutions
suitable for syndicated loans – these being distributed
ledger technology (DLT) and smart contracts, along with
artificial intelligence.

Thus, smart contracts offer the advantages of allowing
smooth automation of data flows and payments along with
compliance checks for certain commitments such as com-
pliance with contractual terms or compliance certificates.

Once the contractual conditions have been fulfilled,
smart contracts are automatically executed, requiring
very little human intervention or administration and
thus contributing to increased efficiency and reduced costs
involved in the syndicated loan process.

The adoption and use of AI bring with it multiple chal-
lenges. Thus the ability of AI to evolve and use complex
statistical algorithms can make decision-making processes
completely non-transparent which can contribute to discri-
minatory decisions, this being an issue that financial ser-
vices regulators need to be very careful about.

Financial institutions also need to ensure that by using
AI it does not become anti-competitive in terms of pricing,
favoring certain price categories, and to prevent the risk of
market abuse from arising as it becomes increasingly dif-
ficult to distinguish between information that is publicly
available and information that is not publicly available.

The study covers a unique period, a very dynamic
context of multiple crises from 2008 to 2020. Three classes
of indicators are analyzed via specific methodologies and
instruments, offering different angles: performance indica-
tors, risk, and macroeconomic indicators. The most impor-
tant global players, the US, Europe, and China are carefully
analyzed within the study.

The regional differences are emphasized via a multi-
dimensional approach.

The structures of the banking sectors within the USA,
Europe, and China are different, being tailored to the spe-
cificities of their respective economies. The funding is dif-
ferent. US funding is based more on the capital markets,
and Europe is banco-centric. China is funding the economy
more via the banking system. The banking cultures are
different, customer behaviors are different in each region.

Regulatory arbitrage may be observed between the
USA, Europe, and China, not a unitary framework in
the adoption of Basel regulations. The central banks in
the USA, Europe, and China are adjusting, differently and
diversely, their policy instruments to meet the objectives
and ensure financial stability.

The rationale behind structuring syndicated loans
within the specific geographies or cross regions is different.
It is connected with understanding the key drivers, such as
risk orientation, diversification, and mitigation or profit
orientation.

Other fundamentals for bank syndications are also
linked with the global changing environment and geopoli-
tics. Geopolitics influences the ownership and strategic
interests of banking organizations.

Policy design and orientation should also consider spe-
cific answers to relevant questions:

How to exit a syndication, if one of the members of the
syndicate is part of a country put under restrictions/
blacklisted?

How to pay coupons to bonds, issued to finance a bank
syndicate, if the issuer is a bank from an unfriendly
country?

Regional variations include all the aspects mentioned.
The study adds value via two fundamental aspects. The

study is in line with the results from relevant research,
including a documented syllabus and extracting important
aspects. But also the study adds relevant extra value, com-
plexity, and perspectives, to future policy design.

The main topic- syndication represents a key instru-
ment. The strategic orientation of syndicated loans for
synergistic projects, especially in unprofitable periods,
has increased the banks’ profitability, both on the results
and balance sheet components, as reflected by the study.

Our research provides input for policy design, being
anchored in such a large selection of countries, relevant
number of indicators, and critical period. The results offer
strategic insight for the short, medium, and long term.

The article stress on the geopolitical risk relevance.
Geopolitics influences shareholding structures and stra-
tegic interests of banking organizations. It offers different
fundamentals for bank syndications. The article is very
much anchored within the new geopolitical context
of 2025.

It also provides a way to understand, based on scien-
tific research, the governance systems and mechanisms of
banks, from the USA, Europe, and China. Either to target
returns or to diversify risks. Two fundamental indicators
for the banking business, that need continuous screening,
due to the changing contexts and diverse risk amplification
factors.
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Our study managed to reflect cultural approaches, and
behaviors influenced by a diversity of factors, in a dynamic
crisis context.

Securitization is a hot topic on the decision-maker's
tables. It is linked to syndication, which involves selling
part of the risk to other counterparties. Regulators analyze
various scenarios to calibrate securitization in the interna-
tional markets and mitigate arbitrage.

The simplification of the reporting frame, the inclusion
of the proportionality principle, the avoidance of granu-
larity, and the adaptation of the format to market condi-
tions, represent parts of the conversation linked, at the
regulatory level, with securitization.

Another relevant aspect is the simplification of the due
diligence requirement, especially concerning risk reten-
tion and adaptation to the position within the securitiza-
tion. Lack of proportionality invites various unpleasant
situations (high yielded securitization preference).

Another relevant topic for policy design is risk man-
agement. Risk categories, risk amplification, risk culture.
We stress the geopolitical risk relevance. Geopolitics influ-
ences shareholding structures and strategic interests of
banking organizations. It offers different fundamentals
for bank syndications. Friends shoring, and nearshoring
are also concepts linked with the context, that influence
and change the rationale of a syndication transaction.

How to exit a syndicate, if one of the members of the
syndicate is part of a country put on the restrictions/black-
listed? How to repay/refinance a member of a syndication,
if that member is owned by an unfriendly shareholder/
country?

How to pay coupons to bonds, issued to finance a bank
syndicate, if the issuer is a bank from an unfriendly country?

How should be reshaped the compliance criteria, the
CFT/AML (Counter Fighting Terrorism/Anti Money
Laundering) provisions, to operate a cross-border syndi-
cate of banks, within an area that became a conflict area,
after the syndicate was lending a large amount of money?

The context and the momentum are relevant to
drawing conclusions and support building new approaches
for policies, instruments, and mechanisms. Those aspects
will also be tackled within our next research studies.

As bank syndicates operate with larger volumes of
funding, concerns should also affect the fundamentals of
financial stability. The sector and country exposures,
sovereign risk approach, the liquidity of a specific banking
market, and the relationship analyzed in our empirical
study, between various indicators, should also be revisited.

Is it desirable to reduce the diversity of the financial
sector by using more syndicated loans? The liaison
between the micro and macro perspectives may also

represent concerns for policymakers. Decisions at a bank
level focused on the evolution and deterioration of specific
indicators should be harmonized with the decision-making
process in other financial institutions, with the vision of
authorities. What are the key strategic trade-offs?

Who owns the customer within a syndicate, who is in
charge, and who is responsible for managing bad customer
relationships?

All those considerations influence the rationale and
indicators taken into consideration within our research
and are linked with the results of our research. And are
relevant for all the stakeholders of the financial markets.

6 Conclusions

The research addresses specific gaps and limitations within
the related literature. It enhances the scientific literature
by using an extended sample of 30 countries, globally
spanned, a full set of banking indicators, over a critical
period of 12 years, including three economic crises: the
2008 financial crisis, the 2009 European sovereign debt
crisis, and then the sanitary crisis.

The research adds value to the existing literature and
supports future policies by rigorously investigating the rela-
tionship between the profitability and risk of syndicated
loans. The results are supported and validated based on
two regressions (a panel regression and a quantile regres-
sion), an Autoregressive Distributed Lag Stationarity model,
as well as two robustness tests for each of the models used.

The research emphasizes that in the short and medium
term, the impact of all variables on the dependent variable
Return on Assets was influenced by unique economic con-
ditions, specific to the period analyzed. The impact of the
high volatility of the exchange rate, the increase in the
level of non-performing loans, and the shocks and mone-
tary policies applied to interest rates have had an impact
on the level of syndicated loans, reducing the volume of
lending but also eroding profitability.

The research has highlighted that bank syndications
contribute to the increase in bank profitability and risk
dispersion among participating banks.

There is a straightforward strategic approach that
banking organizations should enter into more business
relationships and follow a better risk diversification
matrix. The beneficial ingredients and specific drivers rele-
vant to each banking institution make a tailor-made imple-
mentation process.

Bank-to-bank relationships and linkages represent
essential channels for contagion and for opportunities, as
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well. The syndication represents a strategic piece of the
financial system, a sort of global asset class, and acts as a
bridge between private and public debt markets. Via syn-
dication of loans, know-how from a bank is transferred to
other banks. Complex funding structures, various mixes of
collaterals, and different risk approaches are parts of the
syndication deals, supporting various sectors of an
economy. The orientation of the syndicated loans changes
the shape of a sector, of an economy. The importance of
understanding the rationale of the syndications, and the
relationships between banking indicators represent other
key aspects of this research.

The perception of risks, collectively, within a syndicate
of banks, following specific crises explains the orientation
of the funding, the critical importance of local savings, and
the low appetite for foreign loans.

Regulatory arbitrage influences the syndication global
market. Financial institutions with strict regulations parti-
cipate more in syndicates initiated by arranger banks that
are subject to less stringent regulations. Cross-border syn-
dicated loans are an essential source of finance for emer-
ging and developing economies.

The new mix of funding resources, involving debt pro-
vided via multilateral financial institutions, debt provided
by local banks, and non – and refundable funding provided
via governmental programs, represents a new approach
developed in the multiple crisis context. As threats are
propagated through the network of lenders, they may
rapidly reduce the flows to emerging economies, affecting
the stability of the financial systems.

Regarding risk diversification, the research reflects
that syndicated loans reduce related risks by increasing
the number of participating lenders and efficiently moni-
toring those risks. When granting syndicated loans, banks
should aim to strike a balance between profitability and
risk diversification.

The overlapping of crises, the dynamics and amplitude of
the changes in economies, banking sectors, and societies
invite a critical analysis to identify new anchors that need
to be sustainably connected. From macro and micro perspec-
tives, performance, and risk sharing, represent critical high-
lights for the three global actors, the USA, Europe, and China.

Building risk management capabilities within a dynamic
crisis context, testing and adjustingfinancialmechanisms repre-
sent strong catalyzers to manage vulnerabilities and transform
them into potential opportunities for all stakeholders.

The bank syndication processes, mixing cultural, tech-
nical, and strategic ingredients, invite further analysis,
connecting the micro and macro perspectives. The emer-
ging risk categories, such as geopolitical, technological, and
climate/environmental, add extra concern for researchers,

bankers, and authorities. Their impact must be analyzed
together with market risk as part of future research.
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Appendix

Annex 1

Table A1: Countries by GDP in 2021

C_id Country name Year Value
(trillions USD)

Percentage (%)

1 AUSTRIA 2021 479.3 billions 0.49
2 BELGIUM 2021 600.7 billions 0.62
3 BULGARIA 2021 84.04 billions 0.09
4 CHINA 2021 17.82 trillions 18.27
5 CROATIA 2021 69.08 billions 0.07
6 CYPRUS 2021 29.48 billions 0.03
7 CZECH REPUBLIC 2021 281.8 billions 0.29
8 DENMARK 2021 405.7 billions 0.42
9 ESTONIA 2021 37.19 billions 0.04
10 FINLAND 2021 296.8 billions 0.30
11 FRANCE 2021 2.959 trillions 3.03
12 GERMANY 2021 4.279 trillions 4.39
13 GREECE 2021 214.7 billions 0.22
14 HUNGARY 2021 182.1 billions 0.19
15 IRELAND 2021 513.4 billions 0.53
16 ITALY 2021 2.155 trillions 2.21
17 LATVIA 2021 39.44 billions 0.04
18 LITHUANIA 2021 66.8 billions 0.07
19 LUXEMBOURG 2021 85.58 billions 0.09
20 MALTA 2021 18.09 billions 0.02
21 NETHERLANDS 2021 1.03 trillions 1.06
22 POLAND 2021 681.3 billions 0.70
23 PORTUGAL 2021 255.5 billions 0.26
24 ROMANIA 2021 285.8 billions 0.29
25 SLOVAKIA

REPUBLIC
2021 118.6 billions 0.12

26 SLOVENIA 2021 61.83 billions 0.06
27 SPAIN 2021 1.446 trillions 1.48
28 SWEEDEN 2021 639.7 billions 0.66
29 UNITED

KINGDOM
2021 3.142 trillions 3.22

30 UNITED STATES 2021 23.32 trillions 23.91
Total percentage of countries’ shares of global GDP 63.16
Global GDP (2021) = 97.53 trillions USD

Source: Authors own calculations based on World Bank data.
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Annex 2

Table A2: Panel two-stage regression results

Dependent variable: D(L2ROA)

Method: Panel two-stage EGLS

Instrument specification: C L2NPL(0) L2NPL(−1) D(L2RIR(0)) D(L2RIR(−1)) L2EXR(0) L2EXR(−1)

Variable Coefficient Std. error t-statistic Prob.

D(L2SL) 0.010376 0.00137 7.582442 0.0000
L2NPL −0.014271 0.01993 −703.4168 0.0000
D(L2RIR) 0.004035 0.00138 2.920214 0.0037
L2EXR −2.162402 0.00939 −230.3961 0.0000
R-squared 0.996492 Mean dependent var 0.965955
Adjusted R-squared 0.996466 S.D. dependent var 0.069435
S.E. of regression 0.004128 Sum squared resid 0.007053
Durbin–Watson stat 0.248927 Second-Stage SSR 0.402421
Instrument rank 8 Prob(J-statistic) 0.000109
Observations: 418

Source: author’s own calculations.

Table A3: Hausman test results

Cross-section random

Test summary Chi-Sq. statistic Chi-Sq. d.f. Prob.

Cross-section random 0.135179 5 0.9997

Source: author’s own calculations.

Table A4: Panel least squares heteroskedasticity results

Panel least squares cross-section heteroskedasticity LR test

Value df Probability

Likelihood ratio 332.006 30 0.4483

Source: author’s own calculations.
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