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Abstract:

modelling with annual data collected from 25 commercial banks for the period from 2007 to 2014. Credit risk
showed no statistical impact on Capital requirements of the commercial banks.
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1. Introduction

similar trait, they marked end of periods of credit boom facilitated by banks. The importance of debate
1
a blanket proponent of laissez-faire
, agreed with requiring a
government regulation of some sort on regulating banking, later on agreed by Friedman following his
assessment of the crash of 19292
attempts to understand and explain the geneses of economic growth and decay emerged with pioneering
theories of free market3; money supply4; and capital accumulation5. Banking institutions, no doubt form
an integral part of economic and political engineering due to systemic nature of their operations. For

1772 witnessed collapse of Ayr bank, the case of British credit crises that originated in London. The economic
crises of 1772 followed Great Britain’s industrial expansion throughout 1760’s, an era of growth attributed to easy
availability of cheaper capital to merchants, facilitated through banks. Once the availability of credit stopped,

2. See Rockoff (2010). Parallel journeys: Adam Smith and Milton Friedman on the regulation of
banking. Rutgers University Department of Economics Working Papers, (201004)
3. Adam Smith (1723-1790): The wealth of nations (1776).
4. David Hume (1711-1776)
5
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instance, banks’ inherent ability to facilitate credit creation and providing liquidity, once in a state of

Banks, traditionally mediators in investing savers money, freely engage in open market trading as

entire banking segment carries immense importance6.
empirical studies of Basel Capital implementation and effectiveness of the banking regulations relating
of Basel banking regulations and risk management in developing countries and Pakistan. The study
therefore contributes to empirical literature through undertaking statistical testing of the impact of
banking risks and economic activity on the capital requirements of the commercial banks of Pakistan.
data setting for the commercial banks of Pakistan (Michalapoulos, Laeven and Levine 2009; Barth et
al. 2010; Chortareas et al. 2012).
2. Previous Studies

on banks’ capital behavior. The bulk of the literature, owing to extensive research activity makes
notable progress in China, Gulf, United Kingdom, Europe and Americas7. The literature on developing
. However,
research on role of commercial banks capital behavior in the economy for instance, remains well offpace in addressing capital adequacy shortcomings9.
6
7. See Bouheni et al (2014); Messai and Jouini (2013); Klein (2013) for detailed discussion on Europe and Americas.
effect model. Cai and Huang (2014) for China.
‘The Institute of Chartered Accountants of Pakistan’ (ICAP) and ‘Securities and Exchange Commission of Pakistan
(SECP). Institute of Chartered Accountants of Pakistan (ICAP) regulates chartered accountants in Pakistan and
standard setting body for Islamic Financial Accounting Standards. Securities and Exchange Commission of Pakistan

(CRF).
9. In Pakistan see contributions by Ali et al (2011) by way of descriptive statistics and regression for the period
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The research therefore aims to extend existing research in the role of banking regulations and
risk management in banks to determine limitations of capital adequacy of the commercial banks of

(2009); Laeven and Levine (2009); Demirguc-Kunt et al (2013).
Capital Adequacy Ratio (CAR) is regarded by the International Bank Capital Regulations and
Supervision authorities as most important predictors of bank solvency, calculated as percentage of risk
weighted assets. Larger minimum capital requirements by the banks would result in restricted operations

Adequacy Ratio of the commercial banks of Pakistan. In Pakistan risk weights are applied under Basel
the commercial banks of Pakistan taken as proxy, not inherently present in Basel Calculations for the
and operational risk exposures of the commercial banks of Pakistan as percentage of total assets to
examine their riskiness in the capital adequacy ratio, where total assets of the bank indicate the extent
the capital structure of the bank and therefore an important determinant of the capital ratios. Large
banks enjoy good repute and ratings therefore subject to lower capital adequacy ratios see Jackson et
al. (2002); Gropp and Haider (2007). The study also used natural logarithm of total assets as proxy of

and Capital Adequacy Ratio (Buyuksalvarci and Abdioglu, 2011).
Economic growth historically encourages sector wise borrowing and directly impact minimum
capital requirements of the banks through asset quality. In order to construct economic impact of
capital base, however the evidence in literature of a causal relationship is scarce (Martynova 2015).
Gross domestic product (GDP) taken as proxy of economic activity where increased economic activity
activity would thus imply better credit quality and lower CAR. GDP growth rates therefore is considered
important determinant of the CAR with inverse relationship and included in our econometric model.
Industrial production index of Pakistan (IIP) is an important proxy of economic activity concentrating
sector wise banks’ lending on manufacturing, mining, construction and energy distribution (Ali et al.
2010).

http://journals.uob.edu.bh
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3. Commercial Banking in Pakistan

owned banks10
followed in foreign banks’ assets operating in Pakistan. Deposits and advances grew tremendously
remained largely resilient even during the crises period (Jalil and Feridun 2011). Economic growth of
Pakistan remained strong since 1950s recession, however steep decline in GDP growth rates (GDPGR)
grounds of sudden decline in foreign investment. Nevertheless, recovery surfaced much quicker. Figure
1 shows return on assets (ROA) of commercial banks of Pakistan positively correlated with the GDP
growth rates post 2009. The nonperforming loans (NPLR) show strong negative correlation with both
GDP growth rates. Return on assets (ROA) also seem positively correlated with GDP growth rates with
a nose dive from 2007 to 2009 and then showing a steep recovery curve post 2009 on the backdrop of
decline in Nonperforming loans and GDP recovery. Commercial banks in Pakistan operate well above
and their internationally active counterparts. Capital adequacy ratio of commercial banks in Pakistan
although witness downward trend since 2007 still hovers well above Basel Capital Regulations
guidelines. The drop-in capital can be intuitive of a number of scenarios for example acting as a
successful buffer to counter liquidity issues faced due to shortage in foreign investment and remittances
evidenced by the resilience of the commercial banks of Pakistan; increasing asset portfolios; or simply
show a constant growth pattern (see Figure 1 below). Despite rise in remittances, the GDP growth rates
remained on a downward trend pre-recovery since 2009 due to decline in exports as well as presence of

10. Muslim Commercial Bank (MCB) and Allied Bank Limited (ABL) both banks part of the current big 6. Other
4 are United bank limited (UBL), National bank of Pakistan (NBP), Habib bank limited (HBL) and Bank Al-Falah
(BAFL)
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Figure 1. Pakistani Banking Sector

4. Methodology
The study adopts Panel Data methodology, suggested to be heterogeneous and allow that crucial
control for individual heterogeneity, not integral in time series or cross section data designs (Beck and
analysis ability of variables across entities and over time. Panel data methodology deals with missing
information far more effectively than mere time series or cross-sectional methodologies (Hsiao and
Levin 1992)11
11. Other advantages of panel data over time series or cross section include superior study of adjustment dynamics
enabling to construct complicated behavioral modelling i.e. fewer restrictions applied in panel on distributed lags
than time series (Deaton 1995; Koop and Steel 2001; Hsiao and Shen 2003); appropriately deals with issues of
heteroscedasticity (Kaufman 2013); and reduced biased resulting from including similar variables in comparison
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12

. Following

econometric model was suggested by the study:
it
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uit is error term.

CARit represent Capital Adequacy Ratio of bank i in year t; CRRit represent Credit risk weighted
assets to total assets of bank i in year t; MRRit represent Market risk weighted assets to total assets of
bank i in year t; ORRit represent Operational risk weighted assets to total assets of bank i in year t;
ROAit represent Return of Assets of bank i in year t; ROEit represent Return on Equity of bank i in year
t; NPLRit represent Ratio of non-performing loan to total loans of bank i in year t; LGTAit represent
Natural logarithm of total assets of bank i in year t; GDPGRt represent GDP growth rates in year t; and
IIPGRt represent Industrial production index of Pakistan growth rates in year t.
The sample captured annual data for an eight-year period starting from 2007 to 2014. Due to
availability issues with key variables and units of measurement in the annual reports the sample was
reduced to 25 commercial banks to achieve complete consistency in data. Collection of secondary
data conducted from published annual reports of the sampled banks. The sample of 25 commercial
considered adequate for the study13. Out of 25 sampled banks, Kasb bank suffered losses and failed to
maintain targeted capital adequacy ratios through this period and was taken over by Bank Islami in
May 2015 resulted in no data available for Kasb bank for 2014 only. Nevertheless, unbalanced panel
data character remains similar to balanced panel and is consistent (Baltagi and Levin 1992; Hsiao 2007;
assets and CAR before 2007 in Pakistan14. Basel Capital Regulations methodology applied across the
approach under Basel guideline set by the central bank State Bank of Pakistan. Capital Adequacy Ratio
(CAR), the regulatory requirement following Basel Capital Regulation calculated as the ratio of risk
weighted assets to capital of the commercial banks of Pakistan, constituted our dependent variable.
15
. GDP
16
. In order
to gauge the impact of the performance of the commercial banks of Pakistan on capital requirements
17
were taken. As discussed earlier, for the liquidity impact non-

12. See Keeton and Morris (1987); Salas and Saurina (2002); Jiang et al (2013); Zhang et al (2015). Panel data OLS
and Taiwan
13. Quarterly performance review of the banking system October to December 2014, available at sbp.org.pk
14. Monthly or quarterly data not available for our key variables, Pakistan Bureau of Statistics release annual GDP
growth rates of Pakistan only.
15.
Actual credit risk weighted assets of the sampled commercial banks of Pakistan used to
determine the credit riskiness of the total assets for each bank using following formula: Credit risk weighted assets/
total assets x 100;
Market risk derived using formula: Market risk weighted assets/total assets
x 100;
Derived using formula ORR=Operational risk weighted assets/total assets x 100
16.
Annual GDP growth rates of Pakistan;
Industrial production
index of Pakistan (IIP) growth rates
17.
: Return on Equity (ROE) and Return on Assets (ROA) taken from the
The study used natural logarithm of total assets as proxy of bank size
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performing loans were considered.
5. Empirical Analysis
Sample means, medians, maximums, minimums, standard deviations, skewness and kurtosis,
arranged in Table 1. Data asymmetry is evident as skewness negative for GDPGR, IIPGR, LGTA, ROE
and ROA suggesting fat tails towards the left where CAR, CRR, MRR, ORR and NPLR with positive
skewness. P-values for the calculated Jarque-Bera statistic show that null hypothesis for normality
distribution assumption for CAR, MRR, ORR, GDPGR, IIPGR, ROE, ROA and NPLR rejected at
1%; rejected for LGTA at 5%; and rejected for CRR at 10%. (See Appendix: Table 1 Descriptive
Statistics). Levin, Lin and Chu (2002), Im, Pesaran and Shin (2003), and Fisher-type (Choi 2001) test
parameter estimates, time series properties we examined our data. Levin, Lin and Chu (2002) test results
Table 2). Panel data allows for individuality of each cross section, for example level of staff expertise,
cultural applications or occupational practices and so forth in each commercial bank of Pakistan. Panel
model tackles the issue of heterogeneity by allowing each bank to have its own intercept value that
does not vary over time. Fixed effects model seems to be to appropriate, however in data sets with
large number of cross sections in comparison with time periods Random effects appears appropriate19.
takes care of unobservable heteroscedasticity and autocorrelation contained in panel datasets. Hausman
errors (ui) are correlated with regressors therefore null hypothesis under Hausman test is that unique
errors (ui) are not correlated with regressors.
the value of F-statistic at 23.19 (p-value 0.000). The results suggest that panel data can apply either or
5. Results and Discussion
Equation 2 cross section random effects for comparison where the standard errors are reported in

hypothesis not rejected by our data and therefore random effects model reported in detail.
Regression results above reports both models and presents the general picture. It is evident that

risk, non-performing loans, GDP growth and Industrial Production of Pakistan show no effect on
Capital Adequacy Ratio. Random effects model observes R-square at 49% suggesting that half of the
variability in capital adequacy ratio can be explained by the variables selected. The null hypothesis

18.
: Non-performing loan calculated as the ratio of non-performing loans to total
advances of the sampled commercial banks of Pakistan
19. see Kaufman (2013)
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commercial banks of Pakistan20. The results also show that Market risk (MRR), Non-performing loans
(NPLR), growth in GDP (GDPGR) and Industrial Production of Pakistan (IIPGR) have no impact on

Regulation.
Table 1. Regression Results
Dependent variable: CAR
Explanatory Variable

Equation 1

Equation 2

FIXED EFFECTS

RANDOM EFFECTS

Constant

167.3917*

(31.6648)

136.3107*

(14.7041)

CRR

-0.264053*

(0.063532)

-0.228854*

(0.031096)

MRR

-0.079384

(0.103639)

-0.039773

(0.097454)

ORR

0.181179**

(0.07284)

0.201769*

(0.033246)

NPLR

-0.051907

(0.045843)

-0.059094

(0.04565)

LGTA

-7.323359*

(1.516714)

-5.789702*

(0.717929)

GDPGR

0.074524

(0.599851)

0.120555

(0.699873)

IIPGR

0.044211

(0.239108)

0.010784

(0.284673)

ROE

0.052732**

(0.021481)

0.056857*

(0.014378)

ROA

-0.959714*

(0.359391)

-0.979191*

(0.33912)

Panel observation (unbalanced)

194

194

R-squared
Adjusted R-squared
F-statistic
Prob(F-statistic)

0.889358

0.493221

0.866538

0.468433

38.97281
0.0000

19.8975
0.0000

Source: Data collection of the study

Basel Capital Regulations recommendations due to prevailing political and economic environment of
Pakistan. This observation corroborates with banking sector growth in Pakistan. Commercial banks in
Pakistan decreased capital to align banks’ capital with regulatory requirement resulting in asset growth.
That with a trade-off of raised credit risk pointing out to the riskiness of assets and association with higher
complexity involved in keeping the CAR in line with regulatory requirements without compromising

20. Credit risk and Return on Assets bear a negative sign as per our regression results.
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procyclicaltiy21, therefore role of Basel Capital Regulation can easily be debated to encourage banks to
get involved in riskier positions.
that banks in Pakistan mainly exposed to credit risk and have restricted market positions. This result
is not consistent with our research intentions and Basel Capital Accord objectives. Our estimation
Commercial banks in Pakistan largely operate with higher capital adequacy ratio and remain in position

predicting opposite signs.
6. Final Remarks
Results revealed that market risk and liquidity (NPL), two of the major risk determinants under
banks in Pakistan. Market risk is major constituent of the Basel capital adequacy formula and liquidity
currently being phased in through Basel III accord. Nevertheless, both aforementioned variables are
capital adequacy ratio as a weaker than expected representative of important banking risks faced
alternate hypothesis of the study and conclude that capital adequacy ratio under Basel Capital does
indicators used for the study22
the commercial banks in Pakistan. This could be explained by the fact that research only managed to

sophistication of the GDP as a superior economic indicator incorporating whole of the economic
activity of country and therefore diluting impact on capital adequacy ratio of the commercial banking
sector of Pakistan. Nevertheless, despite all discussed the analysis also reveals that commercial banking
the Basel Capital Accords, thus creating additional capital buffer and therefore seemed adequately
equipped to handling any form of the economic calamity.
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APPENDIX
Table 1. Descriptive Statistics
CAR
Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis
Jarque-Bera
Probability
Obs

17.19
14.47
65.43
0.560

CRR
47.90

10.41
14.20
0.392
2.990
5.112
0.000* 0.077***
199
199

GDPGR IIPGR
3.596
3.770
5.540
0.360
-0.947
3.331
0.000*
200

3.372
3.515
9.030

LGTA

MRR

NPLR

ORR

ROE

ROA

6.495

-1.559
7.410

0.201
0.660

4.162
21.35
15.74
1.306

26.46
0.030
4.567

10.13
91.11
0.220

0.400
-270.5
3.700
9.175
35.94
-0.567
2.924
-3.944 -1.571
2.946
2.201
19.65
46.36
22.95 5.751
10.76
6.236
276.2 2545.7 16692.0
144.6
0.004* 0.044** 0.000* 0.000* 0.000* 0.000* 0.000*
200
199
199
196
196
199
199
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Table 2: Stationary Tests
Levin, Lin
and Chu
CAR
CRR
MRR
ORR
NPLR
LGTA
ROA
ROE
GDPGR
IIPGR

-9.79
-9.36

-10.17
-12.95

p-value
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Im, Pesaran
and Shin

-2.41
-19.74
-2.55
-6.07
-3.37
-5.66
-4.99

p-value
0.00
0.00
0.00
0.00
0.00
0.79
0.00
0.00
0.00
0.00

ADF-Fisher
Chi-square
111.24
145.25

59.56
136.55
100.13
137.02
125.71

PP-Fisher
Chisquare
93.36
117.39
90.92

p-value
0.00
0.00
0.00
0.00
0.00
0.16
0.00
0.00
0.00
0.00

104.57
136.14

90.66

p-value
0.00
0.00
0.00
0.00
0.00
0.59
0.00
0.00
0.00
0.00

Table3: Likelihood Ratio
Redundant Fixed Effects Tests
Equation: EQ01

Effects Test

Statistic

d.f.

Prob.

Cross-section F

23.196499

(24,160)

0.0000

Cross-section Chi-square

290.904129

24

0.0000

Table 4: Hausman Test
Correlated Random Effects - Hausman Test
Equation: EQ01
Test cross-section random effects
Test Summary

Chi-Sq. Statistic

Chi-Sq. d.f.

Cross-section random

16.465030

9

Prob.
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