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Abstract

Purpose – This study contributes to existing literature by investigating bank capital structure dynamics
during the Covid-19 pandemic. The role of contemporary bank-specific determinants of capital structure
during this period is analyzed.
Design/methodology/approach – An independent t-test is carried out to check the response of bank
leverage to the crisis. Using fixed effect estimation and difference general method of moments (GMM), the
impact of the shock is examined. An unbalanced quarterly data set from 2016q1 to 2020q3 of all commercial
banks in Pakistan is used.
Findings – The study finds that due to procyclicality of capital, during the Covid-19 crisis, the banks
preempted a fall in capital and improved their capital positions. The role of bank specific variables in
determining capital structure like profitability, size and competition weakened during this period. Evidence
suggests that policy rate intervention by the central bank was a significant factor in capital structure decisions
during the Covid-19 period. The study finds that macroeconomic shocks have significant impact on capital
structure decision-making of banks which goes beyond the bank-specific factors.
Originality/value – It finds evidence of a moderating role of monetary policy in capital structure decision-
making which has not been previously highlighted in literature. Monetary policy is found to become an
important factor deciding the capital structure of banks during the Covid-19 first 3 quarters. This study also
explores the impact of Covid-19 on the bank-specific determinants of capital structure of banks.
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Paper type Research paper

1. Introduction
The 2008 financial meltdown taught us that undercapitalization makes banks vulnerable
during recessions. High-quality bank capital is crucial for continuous lending by banks and
reduces their probability of default, especially during and after crisis periods (Berger and
Bouwman, 2013; Carlson et al., 2013; Doku et al., 2019).

Post-2008, regulatory reforms were taken to ensure capital adequacy in banks, and
improvements in regulatory oversight and revisions of capital standards took place. A
permanent change in capital structures of banks took place and banks improved their capital
positions (Hussien et al., 2019). Leverages maintained by banks exhibit variability across
banks and countries. It is found that banks maintain capital positions above the regulatory
requirements as predicted by the bank buffer theory. Peura and Keppo (2006) attribute this
cross-country variation to return volatility and market imperfections.
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Capital structure decision-making by banks is still not completely understood, and
regulatory requirements might not be the only determinant. Contemporary empirical
evidence suggests that it may be determined by a range of bank-specific factors (Ghosh and
Chatterjee, 2018; Gropp and Heider, 2010; Mohammad and Nishiyama, 2019). Understanding
capital structure choice of banks is important because there is a trade-off between liquidity
creation and default risk minimization, and there is an indirect implication of high
capitalization on monetary policy transmission through the bank capital channel.

Contrary to bank-specific factors, there is evidence that leverage was affected by the 2008
crisis (Ghosh and Chatterjee, 2018; Mohammad et al., 2021). After a decade, SARs-Covid-19
came as a similar shock to the global financial system. Li et al. (2020) suggest that bank capital
buffers were more robust before the crisis unlike 2008 and therefore were not met by any
financial constraints when countries experienced liquidity shocks. How did banks respond to
the crisis in terms of their liability-side balance sheet? Were the traditional determinants of
capital structure decisions of banks relevant during recessions? These are questions that are
still not fully addressed in literature.

There is a dearth of empirical evidence on how capital structure decision-making changes
during recessions. This study tests if bank-specific factors explain the capital structure
decisions of banks. Using quarterly data of commercial banks from Pakistan, a dummy
variable multivariate fixed effect estimation model, the study analyzes how banks responded
in reference to their capital structure choice. Pakistan presents a special case because, unlike
the rest of Asia, closure of institutions was done for a limited time where the entire country
went into lockdown and banks reported record profits during the first two quarters of 2020.

2. Literature
Bank capital structure refers to how banks finance their balance sheets, and its determinants
are still not fully understood and have gained a lot of attention in contemporary empirical
literature. However, capital structure decision-making by nonfinancial firms has been
extensively covered in corporate finance literature. Of the plethora of capital structure
theories, the trade-off and pecking order theories have been the most empirically tested with
evidence in favor of both. Some of the significant studies are (Benito, 2003; Tran et al., 2020;
Hoque and Kashefi-Pour, 2015; Rajan and Zingales, 1995; Sharpe, 1995).

Banking literature has mainly attributed capital structure to regulatory requirements or
bank-specific factors. Some of the bank-specific factors identified in literature include size,
tangibility, liquidity, profitability, tax rate, risk and growth. Theories predict contradictory
effects of these factors on bank capital structure. By testing traditional theories, the role of
information asymmetry and capital regulation has been stressed (Al-Hunnayan, 2020; Benito,
2003; Dowd, 1999; Johnson, 1998; Miles, 1995; Qayyum and Noreen, 2019). Miles (1995) has
been seminal in this regard, attributing the depositor’s inability to access banks (information
asymmetry) as a factor that incentivizes risk-taking and low capital ratios in banks.
Alkhazaleh and Almsafir (2015) find evidence in support of the argument.

Gertler and Kiyotaki (2010), however, propose that higher asymmetry of information
between the depositor and the bank leads to lower deposits. The depositors would prefer
investing in other alternatives rather than keeping their money in the bank. This would result
in a shrinkage in the deposit ratio, therefore contradicting Miles (1995). Dowd (1999)
advocating free banking reasons, the argument that depositors cannot assess capital being
maintained by banks, is far-fetched and therefore there is no need for capital regulation.

Theories have also suggested that capital regulation may be the factor that impacts the
capital structure decision. Orgler and Taggart (1983) suggest that bank size, taxes, default
risk, technology and government regulation play a role in deciding capital structure.
Flannery (1994) and Pennacchi (1987) also suggest similar indicators and highlight capital
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requirement as an important determinant. Ghosh and Chatterjee (2018) find contradicting
evidence on the role of capital regulation in determining bank capital structure.

More contemporary literature focuses on individual-specific characteristics as
determinants of individual banks’ financing decisions (Bitar et al., 2019; Bukair, 2019;
Ghosh and Chatterjee, 2018; Gropp and Heider, 2010; Mohammad and Nishiyama, 2019).
Factors like liquidity requirements and debt market conditions have also been attributed to
capital structure choice (Alraheb et al., 2019).

Bank capital structure decisions have implications for bank intermediation and its stability.
Capital helps in reducing default risk but negatively impacts liquidity creation (Diamond and
Rajan, 2002). The attributes lack of sufficient regulatory requirements and deposit insurance for
the fluctuations in bank capital ratios. Bernanke and Gertler (1985) show that capital, asset risk
andmonitoring costs have an impact on bank’s intermediation. Bankshave the incentive to keep
low capital, but higher capital requirements can also adversely impact the lending and lead
toward risky behavior (CalemandRob, 1999; Jackson et al., 1999). Hellmann et al. (2000) find that
capital requirements may reduce this behavior. Instead, it affects the bank franchise value, thus
encouraginggambling.Themodel by Sundaresan andWang (2014) predicts that banksprefer to
keep high leverages, but regulations and deposit insurance impact leverages negatively. Other
factors that impact the liability-side balance sheet are how subordinated debt and deposits
respond to bank risk profile, the tax regime and operating costs. Mohammad and Nishiyama
(2019) find empirical evidence to support this hypothesis in the case.

Kalemli-Ozcan et al. (2012) also find that bank leverage fell during the subprime crisis but
was lower in emerging countries. Goodhart (2008) also suggest that capital exhibits
procyclical behavior. Han and Melecky (2014), however, suggest that deposits also grew
during the 2008 crisis, which makes understanding the overall effect on capital structure
ambiguous. Other studies that find evidence of increase in deposits are (Goedde-Menke
et al., 2014).

Studies on bank capital response to Covid-19 crisis are limited as the economies have till
recently been experiencing the crisis. However, those studies that have conducted have found
a growth in zombie lending and an increase in deposits in banks. During Covid-19, zombie
lending was done by overcapitalized banks, while better capitalized banks decreased lending
(Dursun-de Neef and Schandlbauer, 2020).

Schularick et al. (2020) suggest that better capitalization has improved economic recovery
in times of crisis. Dursun-de Neef and Schandlbauer (2020) find that during the crisis, capital
positions of the US banks decreased and insured deposits increased. This is contrary to the
experience of banks during the 2008 financial crisis.

Previous literature indicates a significant impact on the capital structure of banks during
an economic downturn. There are mixed findings on the direction of the response. Based on
the studies, the following null hypothesis are tested.

H1. Bank leverage is unaffected by the Covid crisis.

H2. Primary capital structure determinants are unaffected by the Covid crisis.

It is hypothesized that during the crisis period, the capital structure of banks would be
unaffected. During the crisis, it is hypothesized that primary determinants of capital structure
should also be unaffected. This study adds to existing knowledge on the impact of recessions
on capital structure by investigating structural changes in balance sheets due to the Covid
crisis.

3. Methodology
Quarterly data from 2016 to 2020 of all commercial Islamic and conventional banks operating
in Pakistan are used to carry out a dummy variable pre–post-analysis of how leverages of
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banks changed during the crisis. An independent t-test is carried out to test for any
significant difference between the means pre-crisis and during the crisis. The fixed effect
estimation is the used to test for the impact of the crisis on the leverage of banks in Pakistan.

Leverageit ¼ αit þ β1Crisist þ β2Liquidity Ratioit þ β3Logðtotal AssetsÞit þ β4TaxRatioit

þ β5Overheadit þ β6Profitabilityit þ β7LoanRatioit þ β8Policy Ratet

þ β9LogðOMO InjectionsÞt þ β10HHIt þ β10IndustryLeveraget þ εit

(1)

In the model t depicts the quarterly time subscript and i the bank. The model uses (1-K/A) as
the dependent variable depicting leverage where K is the total capital and A is the total assets
(Frank andGoyal, 2004; Gropp andHeider, 2010;Mohammad andNishiyama, 2019). The ratio
is well defined and allows for consistent comparison across studies. Liquidity ratio is the ratio
of current assets as a percentage of total assets (Lipson andMortal, 2009). de Jong et al. (2008)
claim that companies with a higher liquidity ratio will have a high debt to equity ratio because
of the need to repay interest payments. The bank size is captured by the log of total assets
(Bukair, 2019; Rajan and Zingales, 1995). According to Pecking order theory, as a firm grows
and generates more profit, it prefers internal sources of finances rather than taking debts.
Trade-off theory assumes that larger firms will have higher debt ratios because they can
enjoy getting loans on very reasonable amounts, positively impacting the leverage ratio. Tax
ratio is total tax as a ratio of total assets. Modigliani and Miller (1958) suggest that the debt
ratio increases as the tax rate increases. To create a reduction in taxable income, a firm needs
to use more debt along with a decent marginal tax rate. Open market operation (OMO)
injections is the log of total open market injections done in each quarter. Policy rate is the
policy rate as of the end date of each quarter. The theory on bank capital channel of monetary
policy suggests that monetary policy transmission is effected by bank capital structure.
Monetary policy affects bank lending through an indirect effect on bank capital. The
Herfindahl–Hirschman Index (HHI) proxies the concentrations in the banking sector and is
calculated as market share of a bank as a portion of the total industry (Gropp and Heider,
2010). Overhead is the ratio of non-interest expenses as ratio of total assets (Mohammad et al.,
2021). Overhead and bank concentration are used as control variables.

The model uses the crisis 0–1 dummy to represent the period of the Covid crisis and takes
quarters 1–3 of 2020 as the period during which the economy was affected by the crisis.
Ghosh and Chatterjee (2018) use a crisis dummy to investigate this impact during the 2008
financial crisis. Bhagat et al. (2015) use a similar method to investigate the effect of the 2008
financial crisis on risk-taking behavior and bank size. Gropp andHeider (2010) use interaction
dummy to investigate the role of capital regulation on bank leverage.

Quarterly data of banks is taken from DataStream and individual bank balance sheets.
Historical data on monetary policy (OMO injections/policy rate) have been taken from the
State Bank of Pakistan’s official website. The data are tested for multicollinearity by
analyzing the correlationmatrix and the VIF scores. Outliers are removed, and the estimation
is done using robust standard errors to resolve problems of heteroskedasticity. As a
robustness check, the model is converted to a dynamic panel by including a lag term. Table 1
lists the variables and the descriptive statistics.

4. Result
Table 2 reports the results of the independent t-tests. There is significant evidence to reject
H1. We find that there is a significant difference in bank leverages maintained before and
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during the crisis. Themeans show that during the crisis period, leverage of banks in Pakistan
decreased and capital positions maintained by banks strengthened by approximately 1%.

Table 3 reports the results of the unbalanced fixed effect estimation after controlling for
the typical determinants of capital structure identified in literature. The model fit is 32%
which is lower compared to the book value model estimated by Gropp and Heider (2010) for
the US and UK banks. Model 1 results show that bank size, tax ratio, profitability, industry
average leverage and bank concentrations are significant factors in the capital structure
decision-making of Pakistani banks.

The bank assets are found to positively impact leverages. This is consistent with previous
research, which shows that larger banks tend to keep lower capital positions compared to
smaller banks (Gropp and Heider, 2010; Mohammad and Nishiyama, 2019; Rajan and
Zingales, 1995). Antoniou et al. (2008) find leverage ratio for nonfinancial firms is positively
affected by but declines with an increase in firm profitability. Bank profitability is found to
affect the leverage of banks negatively which is consistent with previous findings. Schepens
(2016) find a significant role of tax on capital structures of banks, and reduction in tax
advantage of debt results in increase capital ratios. We also find the tax ratio to negatively
impact leverage of the banks. The risk absorption hypothesis argues that increase in liquidity
is directly related with capital. Liquidity does not have any significant impact on the capital
structure. However, the sign is negative which is consistent with the financial fragility-
crowding out hypothesis (Gorton and Winton, 2017; Li et al., 2020). Open market operations
by the central bank are hypothesized to affect the leverage of banks. Lending by banks
increases as announcement of central bank purchases is made (Grosse-Rueschkamp et al.,
2019). Our estimates, however, do not show any impact of open market operations on the
banks’ leverage.

We find that policy rate is statistically insignificant. However, using general method of
moments (GMM), the effect becomes significant at 10% level. Controlling for the crisis period
in model 2 improves the model fit by 4%. Li et al. (2020) suggested that banks were better

Variable Obs Mean Std. Dev. Min Max

1 1-K/A 366 0.923 0.049 0.095 0.966
2 Crisis 366 0.219 0.414 0 1
3 Liquidity 366 0.103 0.06 0.033 0.33
4 Log(assets) 366 27.1 0.942 25.091 30.063
5 Tax ratio 366 0.004 0.004 0 0.04
6 Overhead 364 0.012 0.008 0.001 0.069
7 Profitability 366 0.01 0.01 0 0.088
8 Loan to total assets 366 0.32 0.141 0.001 0.609
9 Policy rate 345 0.081 0.029 0.058 0.138
10 log (OMO injections) 345 16.167 1.301 11.17 16.85
11 HHI 366 0.093 0.02 0.081 0.17

Group Obs Mean Std. Err. Std. Dev [95% Conf. Interval]

0 286 0.9245723 0.001439 0.0243358 0.9217398 0.9274047
1 80 0.9158371 0.0106541 0.0952933 0.8946306 0.9370436
Combined 336 0.9226629 0.0025825 0.0494058 0.9175845 0.9277414
diff 0.0087352 0.0062405 �0.0035368 0.0210071
Ha: diff <0 Ha: diff !50 Ha: diff>0
Pr(T < t)50.9188 Pr(jTj>jtj) 5 0.1624 Pr(T > t) 5 0.0812

Table 1.
Descriptive statistics

Table 2.
Difference t-test of
leverage by crisis
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Fixed effect estimation
results using (1-K/A) as
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capitalized before the Covid-19 crisis, but evidence indicates that banks improved their
capitalization further to ensure that they are not faced by any financing constraints. This is
additional evidence favoring the rejection of H1. Empirical evidence suggest that small
nonfinancial firms deleverage during recessions (D’Amato, 2020; Demirg€uç-Kunt et al., 2020).
Model 2 results indicate that the crisis dummy is negative and significant at 1%, suggesting
that during the period of the crisis, banks have responded by increasing the capital positions.
Ko�sak et al. (2015) suggest that during the 2008 crisis, banks’ tier 2 capital strengthens. This
finding is consistent for our findings during the Covid-19 pandemic.

By interacting the crisis dummy with the determinants of capital structure, models 3 to 6
test whether these determinants still remained important in capital structure decision-
making during the recession period. The interbank lending rate (policy rate) is not found to
have an impact on the banks’ leverage. However, in model 3, a significant impact is found
when we investigate the effect of the policy rate on bank leverage during the Covid crisis,
using an interaction term. Facing a foreign currency reserve crisis in 2017, the central bank
had increased interest to exceptionally high levels to attract hot money. During the Covid
crisis, the rate was decreased significantly to improve liquidity in the market. Evidence
suggests that it has a significant impact on the capital structure.

Bank size is found to positively affect bank leverage. Larger banks keep lower capital
positions and can attract higher deposits. Model 4 shows that during the crisis, the role of size
in determining capital structure reduced; however, magnitude is very small compared to
profitability and tax. Model 5 shows that the role of profitability as a determinant of bank
capital structure becamemore important during the crisis. The role of taxation in determining
the capital structure was not found to be significantly different from before the crisis.
Evidence suggests that H1 is rejected, and primary determinants of capital structure are
affected. Profitability and policy rate become more important in determining capital
structures of banks during crisis.

4.1 Robustness
To confirm robustness of results difference, GMM is applied on the data to cater to any
endogeneity problems. The use of instruments reduces the number of observations, but the
result is consistent with our findings.

Similar to the earlier findings, policy rate, bank size, profitability and tax are all found to
have a significant impact on bank leverage during the crisis period. The hypothesis that
primary capital structure determinants are unaffected during recession is rejected, and we
find that magnitude of policy rate and profitability during crisis increases. However, unlike
the fixed estimation results, policy rate is found to be significant at 10% under the GMM
estimation (see Table 4).

Consistent with the fixed effect estimation finding, model GMM1 shows that during crisis
the leverage ratio decreases. Models GMM 2–5 test the impact of crisis policy rate, size,
profitability and tax ratio as capital structure determinants. Evidence suggests that policy
rate and profitability become more important determinants during crisis periods. The
magnitude of size and tax ratio falls after using interaction terms, suggesting a decrease in
importance of these factors in times of crisis.

Sari et al. (2018) use debt to equity ratio to measure capital structure and find that in
Indonesia, liquidity, institutional ownership and bank age determine leverage, and
profitability risk and dividend do not. Table 5 reports the findings of using debt to equity
ratio as the proxy of bank leverage. Using the second proxy of leverage, the size still has a
significant positive impact on bank leverage decisions, and during the crisis its importance in
terms of size reduces. Loans are also found to significantly impact the bank’s debt to equity
measure of leverage, which was not the case in the original model. Overall debt to equity as a

How covid
affected capital

structure of
banks

261



G
M
M

1
G
M
M

2
G
M
M
3

G
M
M
4

G
M
M
5

C
oe
f.
/(
R
ob
.S
td
.E
rr
)

C
oe
f.
/(
R
ob
.S
td
.E
rr
)

C
oe
f.
/(
R
ob
.S
td
.E
rr
)

C
oe
f.
/(
R
ob
.S
td
.E
rr
)

C
oe
f.
/(
R
ob
.S
td
.E
rr
)

B
a
n
k
sp
ec
if
ic

L
.(1
-K
/A
)

�0
.0
41
4*

(0
.0
24
3)

�0
.0
41
4*

(0
.0
24
3)

�0
.0
41
3*

(0
.0
24
3)

�0
.0
11
6
(0
.0
25
0)

�0
.0
47
1*

(0
.0
25
9)

L
iq
u
id
it
y

�0
.0
15
9
(0
.0
10
3)

�0
.0
15
9
(0
.0
10
3)

�0
.0
16
1
(0
.0
10
3)

�0
.0
21
1*

(0
.0
10
9)

�0
.0
04
9
(0
.0
11
1)

L
og
(a
ss
et
s)

0.
06
03

*
*
*
(0
.0
06
6)

0.
06
03

*
*
*
(0
.0
06
6)

0.
06
01

*
*
*
(0
.0
06
6)

0.
05
59

*
*
*
(0
.0
06
7)

0.
06
37

*
*
*
(0
.0
07
3)

T
ax

ra
ti
o

�0
.0
29
1
(0
.1
23
5)

�0
.0
29
1
(0
.1
23
5)

�0
.0
33
1
(0
.1
23
7)

0.
07
07

(0
.1
29
5)

0.
02
75

(0
.1
29
6)

O
v
er
h
ea
d

�0
.0
48
9
(0
.0
67
3)

�0
.0
48
9
(0
.0
67
3)

�0
.0
48
2
(0
.0
67
4)

0.
00
26

(0
.0
69
6)

�0
.0
42
0
(0
.0
70
7)

P
ro
fi
ta
b
il
it
y

�0
.0
60
4
(0
.1
47
0)

�0
.0
60
4
(0
.1
47
0)

�0
.0
59
3
(0
.1
47
3)

�0
.1
61
7
(0
.1
51
0)

�0
.1
16
9
(0
.1
51
6)

L
oa
n
to

to
ta
l
as
se
ts

�0
.0
06
5
(0
.0
14
2)

�0
.0
06
5
(0
.0
14
2)

�0
.0
06
7
(0
.0
14
2)

�0
.0
07
8
(0
.0
15
1)

�0
.0
08
6
(0
.0
14
9)

M
a
cr
oe
co
n
om

ic
P
ol
ic
y
ra
te

�0
.0
32
4*

(0
.0
17
3)

�0
.0
32
4*

(0
.0
17
3)

�0
.0
32
2*

(0
.0
17
3)

�0
.0
32
6*

(0
.0
18
3)

�0
.0
38
5*

*
(0
.0
18
4)

In
d
u
st
ry

le
v
er
ag
e

�0
.3
07
3*

(0
.1
82
0)

�0
.3
07
3*

(0
.1
82
0)

�0
.3
03
1*

(0
.1
81
9)

�0
.2
36
9
(0
.1
92
0)

�0
.3
57
2*

(0
.1
94
8)

lo
g
(O
M
O
in
je
ct
io
n
s)

0.
00
00

(0
.0
00
2)

0.
00
00

(0
.0
00
2)

0.
00
00

(0
.0
00
2)

0.
00
01

(0
.0
00
2)

0.
00
00

(0
.0
00
2)

H
H
I

0.
23
12

*
*
(0
.0
99
8)

0.
23
12

*
*
(0
.0
99
8)

0.
22
88

*
*
(0
.0
99
8)

0.
19
48

*
(0
.1
04
8)

0.
25
22

*
*
(0
.1
06
3)

C
ri
si
s

�0
.0
10
6*

*
*
(0
.0
01
8)

In
te
ra
ct
io
n
te
rm

s
P
ol
ic
y
3

cr
is
is

�0
.0
98
6*

*
*
(0
.0
16
5)

S
iz
e
3

cr
is
is

�0
.0
00
4*

*
*
(0
.0
00
1)

P
ro
fi
ta
b
il
it
y
3

cr
is
is

�0
.5
88
6*

*
*
(0
.1
15
0)

T
ax

ra
ti
o
3

cr
is
is

�0
.0
96
4*

*
*
(0
.0
16
4)

N
o.
of

ob
s.

24
5

24
5

24
5

24
5

24
5

N
o.
of

g
ro
u
p
s

22
22

22
22

22

N
o
te
(s
):

*
p
<
0.
1,

*
*
p
<
0.
05
,*

*
*
p
<
0.
00
1

Table 4.
GMM estimation of all
the five models used in
Table 3

AJEB
6,2

262



D
ep
en
d
en
t
v
ar
ia
b
le

M
od
el
6

M
od
el
7

M
od
el
8

M
od
el
9

M
od
el
10

M
od
el
11

D
/E

C
oe
f.
/(
R
ob
.S
td
.E
rr
)

C
oe
f.
/(
R
ob
.S
td
.E
rr
)

C
oe
f.
/(
R
ob
.S
td
.E
rr
)

C
oe
f.
/(
R
ob
.S
td
.E
rr
)

C
oe
f.
/(
R
ob
.S
td
.E
rr
)

C
oe
f.
/(
R
ob
.S
td
.E
rr
)

C
on
st
an
t

�0
.5
75
4*

*
*
(0
.1
37
2)

�0
.7
59
5*

*
*
(0
.1
53
7)

�0
.7
07
8*

*
*
(0
.1
46
7)

�0
.7
60
4*

*
*
(0
.1
54
2)

�0
.6
38
1*

*
*
(0
.1
42
7)

�0
.6
19
3*

*
*
(0
.1
43
2)

B
a
n
k-
sp
ec
if
ic
va
ri
a
bl
es

L
iq
u
id
it
y

�0
.0
14
7
(0
.0
11
4)

�0
.0
07
3
(0
.0
11
0)

�0
.0
08
8
(0
.0
10
8)

�0
.0
07
7
(0
.0
11
0)

�0
.0
12
2
(0
.0
11
3)

�0
.0
14
8
(0
.0
11
7)

L
og
(a
ss
et
s)

0.
01
00

*
(0
.0
05
6)

0.
02
90

*
*
(0
.0
07
8)

0.
02
42

*
*
(0
.0
06
9)

0.
02
90

*
*
(0
.0
07
8)

0.
01
77

*
*
(0
.0
06
5)

0.
01
55

*
*
(0
.0
06
1)

T
ax

ra
ti
o

�0
.2
40
3
(0
.1
59
6)

�0
.2
05
5
(0
.1
34
9)

�0
.2
00
6
(0
.1
40
6)

�0
.2
08
8
(0
.1
35
2)

�0
.1
52
7
(0
.1
29
3)

�0
.1
70
9
(0
.1
44
5)

O
v
er
h
ea
d

�0
.0
19
4
(0
.0
40
4)

0.
02
04

(0
.0
37
6)

0.
02
68

(0
.0
39
7)

0.
02
19

(0
.0
38
2)

0.
00
13

(0
.0
38
3)

0.
00
61

(0
.0
40
2)

P
ro
fi
ta
b
il
it
y

�0
.0
58
3
(0
.0
47
0)

�0
.0
56
7
(0
.0
41
4)

�0
.0
54
1
(0
.0
42
4)

�0
.0
57
2
(0
.0
41
4)

�0
.0
34
4
(0
.0
33
7)

�0
.0
40
9
(0
.0
38
6)

L
oa
n
to

to
ta
l
as
se
ts

0.
16
38

*
*
*
(0
.0
19
3)

0.
17
03

*
*
*
(0
.0
17
9)

0.
16
93

*
*
*
(0
.0
18
1)

0.
17
00

*
*
*
(0
.0
17
9)

0.
16
72

*
*
*
(0
.0
19
3)

0.
16
65

*
*
*
(0
.0
19
0)

M
a
cr
oe
co
n
om

ic
va
ri
a
bl
es

P
ol
ic
y
ra
te

�0
.0
06
0
(0
.0
18
0)

�0
.0
27
9
(0
.0
18
7)

�0
.0
10
9
(0
.0
17
2)

�0
.0
27
8
(0
.0
18
8)

�0
.0
05
5
(0
.0
17
9)

�0
.0
03
3
(0
.0
17
8)

In
d
u
st
ry

le
v
er
ag
e

0.
30
20

*
*
(0
.0
94
0)

�0
.0
55
6
(0
.1
24
4)

0.
02
39

(0
.1
12
7)

�0
.0
55
2
(0
.1
24
5)

0.
14
09

(0
.1
12
8)

0.
18
47

*
(0
.0
96
8)

lo
g
(O
M
O
in
je
ct
io
n
s)

0.
00
00

(0
.0
00
2)

�0
.0
00
2
(0
.0
00
2)

�0
.0
00
2
(0
.0
00
2)

�0
.0
00
2
(0
.0
00
2)

�0
.0
00
1
(0
.0
00
2)

�0
.0
00
1
(0
.0
00
2)

H
H
I

0.
25
39

*
(0
.1
23
2)

0.
30
59

*
*
(0
.1
20
6)

0.
35
73

*
*
(0
.1
26
9)

0.
30
37

*
*
(0
.1
20
2)

0.
30
68

*
*
(0
.1
26
0)

0.
29
81

*
*
(0
.1
24
2)

C
ri
si
s

�0
.0
08
2*

*
*
(0
.0
02
0)

In
te
ra
ct
io
n
te
rm

s
P
ol
ic
y
3

cr
is
is

�0
.0
75
0*

*
*
(0
.0
19
1)

S
iz
e
3

cr
is
is

�0
.0
00
3*

*
*
(0
.0
00
1)

P
ro
fi
ta
b
il
it
y
3

cr
is
is

�0
.2
96
8*

*
(0
.1
14
8)

T
ax

ra
ti
o
3

cr
is
is

�1
.9
30
5*

(0
.9
66
0)

R
-s
q
u
ar
ed

0.
73
2

0.
75
8

0.
75
0

0.
75
9

0.
74
3

0.
74
2

A
d
j.
R
-s
q
u
ar
ed

0.
72
39
49
7

0.
75
00
83
2

0.
74
18
37
5

0.
75
06
01
1

0.
73
48
06
1

0.
73
37
41
1

N
o.
of

ob
s.

34
3

34
3

34
3

34
3

34
3

34
3

N
o.
of

g
ro
u
p
s

24
24

24
24

24
24

N
o
te
(s
):

*
p
<
0.
1,

*
*
p
<
0.
05
,*

*
*
p
<
0.
00
1

Table 5.
Fixed effect estimation
results using (debt to

equity ratio) as
leverage

How covid
affected capital

structure of
banks

263



measure of bank leverage is also found to be negatively impacted during the Covid-19 period.
Increase capital position by banks seems to be the logical reason for this effect. However,
compared to (1-K/A), profitability and tax ratio are no longer significant, although the signs of
the estimation result are consistent. Other primary determinants of liquidity, tax ratio and
profitability are found to be insignificant, and only the interaction terms are found to be
significant. Loan ratio becomes a significant determinant in case of debt to equity ratio, which
is contrary to the original findings. This may be due to difference in what portion of the bank
balance sheet is being depicted by the two dependent variables used.

The results suggest that capital positions strengthened during the first three quarters of
the pandemic. This finding is consistent with bank behavior during the 2008 financial crisis.
We also find that during the crisis, bank-specific factors lost their explanatory power in terms
of magnitude to determine capital structure, and macroeconomic policy rate played a more
important role during the crisis period.

5. Conclusion
The objective of the studywas to identify the impact of Covid-19 on the bank capital structure
and its determinants using Pakistani banks as a test case. The importance of primary capital
structure determinants during the Covid-19 crisis is also tested. Due to the procyclicality of
capital, contrary to Li et al. (2020), we find that banks in a forward-looking behavior improved
their capital positions to preempt the effects of crisis similar to the 2008 financial crisis
(Mohammad et al., 2021).

This study contributes to the existing literature on capital structure of banks by showing
that the role of bank-specific variables in determining capital structure like profitability, size
and competition weakened during the Covid-19 period. Unlike bank-specific variables (Gropp
and Heider, 2010), we also find that policy rate intervention by the central bank became a
significant factor in capital structure decisions during the Covid-19 period. The study finds
that macroeconomic shocks have significant impact on capital structure decision-making of
banks, which goes beyond the bank-specific factors.

Bank capital is crucial for continuous lending by banks and reduces their probability of
default, especially during and after crisis periods (Berger and Bouwman, 2013; Carlson et al.,
2013; Doku et al., 2019). Findings suggest that the central bank’s policy rate becomes an
important determinant of the capital structures of banks and their role is enhanced during
recessionary periods. Central banks should therefore consider the impact of policy rate on
capital structure of banks and their stability when responding to economic shocks. Similarly,
the study finds that banks with higher profitability will be able to ensure capital adequacy
during crisis periods.
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Matrix of correlations
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VIF 1/VIF

Liquidity 1.757 0.569
Loan ratio 1.751 0.571
HHI 1.74 0.575
Policy rate 1.628 0.614
Profitability 1.429 0.7
Tax ratio 1.42 0.704
Log A 1.279 0.782
Overhead 1.234 0.81
crisis 1.11 0.901
Log(OMO Inj) 1.075 0.931
Mean VIF 1.442

Variable Formula Source

Leverage 1-(Capital/Total sssets) Balance sheet/Datastream
Profitability EBIT/Total assets Balance sheet/Datastream
Log(total assets) Log of total assets Balance sheet/Datastream
Liquidity ratio Current assets/Total assets Balance sheet/Datastream
Tax ratio Tax/Total assets Balance sheet/Datastream
Loan ratio Total loans/Total assets Balance sheet/Datastream
Overhead Noninterest expenses/Total assets Balance sheet/Datastream
Industry leverage Average of leverage per period
OMO injections Log of sum of all injections State Bank of Pakistan data
Policy rate – State Bank of Pakistan data

Table A2.
Variance inflation

factor

Table A3.
List of formulas
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