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Abstract. This study examines the rapid expansion and diffusion of Islamic banking
and its relationship with real economic activity in Pakistan. Additionally, the study also
highlights the functional role of Islamic banking for greater economic activity and
growth in Pakistan. Two major balance sheet items of Islamic banks (Islamic deposits
and Islamic financing and investment) were used as proxies for Islamic banking
development. The Large Scale Manufacturing Index (LSMI) was used as a proxy for
real economic activity. Quarterly data was obtained from statistical bulletins of the
State Bank of Pakistan. Robust time series techniques such as the JJ Cointegration
Test, Granger Causality Test, Impulse Response Functions, and Variance Decompo-
sition Analysis were used for the data analysis. The findings of the study unveil a
significant positive and dynamic long term bi-directional causal relationship between
Islamic banking and real economic activity. Furthermore, the findings also reinforce
that the State Bank of Pakistan should continue promoting Islamic banking as a parallel
banking system to the conventional system as it exerts a substantial positive impact on
real economic activity in Pakistan.
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1. Introduction

The principles of Islamic finance are as ancient as
Islam although modern Islamic banking and finance
can be traced back about 40-50 years ago. Since its
beginnings, the evolution of Islamic banking and
finance has been phenomenal. The industry has
exponentially expanded around the globe. The deve-
lopment of the Islamic banking and finance industry
is not merely confined to Muslim majority countries.
Currently, Islamic financial institutions operate in
around 75 countries across the globe. Islamic fina-
ncial institutions are not only present in countries
with majority Muslim populations but they have also
emerged as rapidly growing niche markets in Europe
and the United States of America. Total assets of the
Islamic finance industry had reached USD 2.1 trillion
at the end of 2014 and are expected to grow to over
USD 4 trillion by 2020". Additionally, different
sectors of the Islamic finance industry have achieved
double digit growth rates around the globe®. The
adaptation of Islamic finance principles is not only
limited to domestic Islamic banks in Muslim coun-
tries but large conventional banks have also started
windows of Islamic banking. Islamic financial
mstitutions include commercial banks, insurance
companies, investment banks, asset management
companies and leasing firms. Various products
(namely, sukitk, takaful, mudarabah, musharakah
and ijarah) have developed under Islamic finance
principles and added to the portfolio of products
available to customers in financial markets around
the globe. At the end of 2014, Islamic banking
counted for 81% of the total Islamic finance industry
followed by sukitk (14%), Islamic funds (4%) and
takaful (1%)°. The Islamic finance industry has
achieved remarkable growth in Saudi Arabia,
Malaysia, United Arab Emirates, Turkey, Indonesia,
Bahrain, Qatar, Pakistan and Bangladesh.

The origins of the link between financial
development and economic growth can be traced
back to the start of the 19" century (Schumpeter,
1934, p. 80). Earlier studies on the topic asserted the

(1) Malaysia International Islamic Financial Center (MIFC)
Report “2014 — A Landmark Year for Global Islamic In-
dustry”, www.mifc.com.

(2) Ibid.

(3) Ibid.

importance of financial intermediation for economic
growth and manufacturing innovation (Gurley &
Shaw, 1960). McKinnon (1973, p. 98) found a
positive association between financial development
and economic growth. Another notable cross-country
study of Levine (1997, pp. 720-721) showed that
financial development induced economic growth. He
also highlighted the role of financial development as
a strong indicator for economic growth, efficiency
and investment. The literature on the underlying topic
advocated that financial development is good for
economic activity at least for lower middle or middle
income developing economies (Levine, Loayza, &
Beck, 2000, p. 63). A strong financial sector supports
real economic activity through promoting productive
efficiency and allocative efficiency in an economy. It
also reinforces real economic activity by providing
the necessary means for product innovation, manu-
facturing, quality assessment and delivery of real
commodities and items. A stable financial sector
assists higher investment, enhanced productivity of
physical capital and a better standard of living and
prosperity in an economy. The financial literature
also emphasizes financial arrangements in an econ-
omy and discusses whether a financial system should
be bank-based or market-based, however, the general
conclusion is that what really matters for economic
growth is the overall level of financial development
(Levine, 2002, p. 423).

The financial crisis of 2007 resurrected the debate
on financial stability, when major global markets
were under severe distress due to the credit crunch
and subsequent banking crisis. As a result, Islamic
banking obtained the opportunity to be recognized as
a possible alternative or complement to conventional
banking. The Islamic banking system deals with
standard risk and finance concerns according to the
principles of Islamic Shari‘ah. Islamic economies
were considered to perform unsatisfactorily after
World War II, yet the perception is not entirely true.
Most Muslim countries and other regions with large
Muslim populations (except for oil-producing
countries) can be categorized as having relatively low
economic, social and political development. Econ-
omic growth rates of these Muslim economies are at
par with other low income and lower middle income
developing economies.
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The exceptional growth in Islamic banking over
the last decade has drawn considerable attention in
the financial and economics literature. Many distin-
guished studies like Levine (2005, pp. 921-923) have
found that there is a strong link between financial
development and economic growth. Later studies
also find a link between Islamic banking develop-
ment and economic growth (Furqani & Mulyany,
2009, p. 70; Abduh & Azmi, 2012, pp. 44-45; Imam
& Kpodar, 2013, pp. 112-137; Kassim, 2016, pp. 66-
76).

2. Overview of the Islamic Banking Sector in
Pakistan

Despite the fact that the constitution of Pakistan
encourages Islamic modes of financing, the evolution
of Islamic banking in the country has not been
smooth. The significant emergence of Islamic bank-
ing in Pakistan started in 2001, when the State Bank
of Pakistan (SBP) announced its first Islamic banking
policy. The policy stated to promote Islamic banking
as a parallel to conventional banking. Al-Meezan
Investment Bank was given the first license for an
Islamic bank in Pakistan. In the last decade,

Islamic banking has evolved and emerged as a key
player in the financial sector. The industry has expo-
nentially increased its size in terms of assets, depos-
its, financing, investment, branches and customers.
The total assets of Islamic banks have increased from
PKR 13 billion in 2003 to PKR 1745 billion in June
2016". Meanwhile, total deposits have increased
from PKR 8 billion (0.4% of total banking industry)
to PKR 1461 billion (12.9% of the total banking
industry). For the same period, financing and invest-
ment activities of Islamic banks has grown from PKR
10 billion to PKR 1337 billion and the total number
of branches has increased from 17 to 2146. These
figures reveal the impressive growth of the Islamic
banking industry over the last decade.

Table 1 represents the total assets of the Islamic
banking industry and the percentage (%) share of
Islamic banking assets to total assets of the overall
banking sector for the time period 2003-2014. Table
2 and Figures 1-3 report the annual growth rate of
Islamic banking assets, gross domestic product and
the mean value of Large Scale Manufacturing Index
(LSMI) for the period 2003-2015.

(4) The statistics are drawn from different versions of State
Bank of Pakistan’s Quarterly Islamic Banking Bulletins.
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Table (1) Progression of Islamic Banking Assets in Pakistan [2003-14]

Year Total Assets of the Islamic banking % of the Total Assets of the Total Banking Sector
industry (billion PKR)
Dec.03 13 0.5
Dec.04 44 1.5
Dec.05 71 2.0
Dec.06 119 2.8
Dec.07 206 4.0
Dec.08 276 4.9
Dec.09 366 5.6
Dec.10 477 6.7
Dec.11 641 7.8
Dec.12 837 8.6
Dec.13 1014 9.6
Dec.14 1259 104
Dec.15 1610 114

Source: Different Versions of State Bank of Pakistan’s Quarterly Islamic Banking Bulletins

Table (2) Performance of Islamic Banking Industry in Pakistan [2003-15]

G An?(}/lz;l . Annual N Ar;nual S
Year rowth rate (%) of Islamic verage of Large Scale
Banking assets GDP Growth rate (%) Mam;gfacturingg Index
2003-04 238.462 7.5 146.480
2004-05 61.364 9.0 173.000
2005-06 67.606 5.8 188.890
2006-07 73.109 5.5 205.370
2007-08 47.798 5.0 213.269
2008-09 33.191 0.4 197.265
2009-10 31.309 2.6 205.100
2010-11 36.253 3.6 206.203
2011-12 26.964 3.8 213.238
2012-13 27.004 3.7 217.642
2013-14 20.598 4.0 222.360
2014-15 37.281 4.2 226.159

Source: Different versions of Economic Survey of Pakistan and State Bank of Pakistan’s Statistical Bulletins.

The statistics reflect the outstanding expansion and
diffusion of the Islamic banking sector. Table 2
shows significant co-movement between Islamic
banking growth and the manufacturing index. Addi-
tionally, the statistics also reveal that Islamic banking
reports double digit growth rates even in years with
overall low output growth in the economy. This

suggests that Islamic banking could serve as a loco-
motive for economic growth in times of recession.
The rapid growth and diffusion of Islamic banking in
Pakistan prompted us to explore the key relationship
between Islamic banking and real economic activity
in the country.
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Fig. 1. Annual Growth Rate (%) of Islamic Banking Assets in Pakistan [2003-15]

Fig. 2. Annual GDP Growth Rate (%) in Pakistan [2003-15]

Fig. 3. Mean Large Scale Manufacturing Index in Pakistan [2003-15]
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3. Objective of the study

This study is in-line with earlier literature on the
nexus between economic growth and Islamic banking
and is a pioneering study in this area for Pakistan. We
specifically estimate the role played by the Islamic
banking sector in reinforcing real economic activity
in Pakistan by deploying different robust time series
techniques (JJ-integration tests, Granger Causality
tests, variance decomposition analysis and the study
of impulse response functions). The study provides
key insights about the relationship between economic
growth, production and Islamic banking. It will also
assist policy makers in policy formulation about
Islamic banking and economic development in
Pakistan.

4. Financial Development and Economic Growth

Economists sharply disagree about the link between
financial development and economic growth. Meier
and Seers (1984) in their famous collection of essays
Pioneers in Development did not even discuss fi-
nance. Robinson (1979, p. 86) argued that finance
does not cause economic growth and the financial
sector merely adjusts to varying requirements of the
real sector. Lucas (1988, p. 6) termed finance as an
over accentuated determinant of economic growth. In
contrast, Miller (1998, p. 14) advocated that the role
of financial markets for economic growth is too
obvious to ignore. Studies of Schumpeter (1934),
Gurley and Shaw (1955), Goldsmith (1969) and
McKinnon (1973) assert that the nexus between
finance and economic growth cannot be ignored.

A plethora of research has been carried out to in-
vestigate the link between financial development and
economic growth. Surveys of Levine (2005), Beck
(2011) and Panizza (2014) comprehensively docu-
ment an abundant literature on the underlying sub-
ject. As mentioned earlier, the link between finance
and economic development was first documented at
the start of the 19™ century, yet empirical analysis on
the nexus can be traced back to the 1960s. In his
seminal study Goldsmith (1969, p. 390) argued that
the effect of the financial structure on economic
development is among the most essential problems of
finance. His path-breaking cross country study of 35
countries showed a significant positive correlation
between assets of financial intermediaries and eco-
nomic growth, yet the empirical analysis did not

examine causal relationships. Later on King and
Levine (1993, pp. 734-735) showed that financial
development significantly predicts economic growth
after controlling for factors that jointly correlate with
financial and economic development. The causal link
between finance and economic growth was first
established by Levine et al. (2000, p. 63). Based on
cross-sectional data from 74 countries for the period
1960-1995, the study found that the exogenous
component of financial intermediary development
was positively associated with long term economic
growth. Beck, Levine, and Loayza (2000, p. 296) use
panel data of 77 countries and several Generalized
Method of Moments (GMM) estimators to show that
the nexus of financial depth and economic growth
passes through productivity growth instead of factor
accumulation. Another prominent study of Rajan and
Zingales (1998, p. 584) inspected the link between
finance and economic growth by looking at the
performance of different sectors across countries. The
results indicate that financial development has a
significant supportive impact on the rate of economic
growth. Additionally, they also assert that industrial
sectors with relatively more need of external finance
disproportionately grow in countries where financial
sectors are relatively developed.

However, there is another stream of literature that
challenges the causal relationship between financial
development and economic growth. Demetriades and
Hussein (1996, p. 406) deploy time series techniques
to examine the relationship and conclude that little
evidence exists to corroborate the view of finance as
a leading stimulator of economic growth. However,
the study also found considerable evidence of bi-
directional causality and reverse causality across a
few countries. Arestis and Demetriades (1997, p.
796) found that the relationship between financial
development and economic growth may be influ-
enced by institutional factors. These findings were
further reinforced in Demetriades and Law (2006, p.
256) who found that financial development and eco-
nomic growth are not positively associated in coun-
tries with poor institutional frameworks. Few studies
also find differential effects of financial development
on economic growth in developing and developed
economies (De Gregorio & Guidotti, 1995, p. 445;
Deidda & Fattouh, 2002, p. 344). Another line of
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study documents the vanishing effect of causal
relationships between financial development and
economic growth (Rousseau & Wachtel, 2011, p.
286; Arcand, Berkes, & Panizza, 2015, p. 141).
However, Laeven, Levine, and Michalopoulos (2015)
show that financial innovation is a key driver of
economic growth. The aforementioned study incor-
porates financial innovation into a traditional Schum-
peterian growth model and finds that technological
innovation and economic growth become static
unless financial intermediaries innovate. On the basis
of prior evidence, we can adequately assert that
financial development and markets both substantially
matter for economic growth.

5. Islamic Banking and Economic Growth

The recent global economic and financial crisis has
highlighted the fragility of the conventional banking
system and enhanced the attention devoted to Islamic
banking by academics and policymakers. Theoreti-
cally, Islamic principles of finance differ substantially
from the conventional finance. Islamic Shari‘ah
compliant finance does not permit charging of inter-
est (riba) on payments as the banks are not allowed
to offer a fixed rate of return on deposits. Further,
banks are not permitted to charge interest on loans. In
addition, excessive speculation (maysir and gharar)
and financing of illicit activities are prohibited. The
fundamental principle of Shari‘ah compliant financ-
ing is the idea of profit and loss and risk sharing. This
indicates clear distinction in financing activities
between [slamic and conventional banks. With given
characteristics and adequate application, Islamic
banking is presumed to be significantly associated
with economic growth. Hasan and Dridi (2011, p.
190) found that Islamic banks performed better than
conventional banks during the period of the global
financial crisis. Beck, Demirgiic-Kunt, and Mer-
rouche (2013, p. 445) found that Islamic banks were
better capitalized, had higher asset quality and were
less likely to disintermediate during the crisis period.
Additionally, they also identify significant differ-
ences in orientation between Islamic banking and
conventional banking models.

The first notable study regarding the link between
Islamic banking development and economic growth
was carried out in Malaysia. Furqani and Mulyany
(2009, pp. 68-70) use co-integration tests and vector

auto correction models to estimate the dynamic
relationship between Islamic banking development
and economic growth. Islamic financing was used as
a proxy for Islamic banking development and Gross
Domestic Product (GDP) and Gross Fixed Capital
Formation (GFCF) as proxies for economic growth.
They found that economic growth causes develop-
ment of Islamic banking in Malaysia. In contrast, a
similar and more recent study of Kassim (2016, p.
73) shows that development of Islamic banking
causes economic growth. Abduh and Azmi (2012,
pp. 44-45) identify a bi-directional causal relationship
between Islamic banking and economic growth in
Indonesia. Using an Autoregressive Distributive Lag
Model, this study finds significant short and long-
term associations between Islamic banking and
economic growth. Similar results are also reported by
Abduh and Chowdhury (2012, p. 112) for Bangla-
desh.

Goaied and Sassi (2010, p. 17) use GMM to
examine the relationship between Islamic banking
development and economic growth and find a signifi-
cant relationship between the two. Yusof and Bahlous
(2013, p. 167) find that Islamic banking corroborates
economic growth in both the short and long-run in
the GCC and select East Asian countries. Imam and
Kpodar (2013, p. 132) also find a positive link
between Islamic banking development and economic
growth despite the modest size of Islamic banking
sectors in a panel of 52 countries. Additio-nally, they
argued that Islamic banks emerge as a complement
rather than substitute to conventional banks. Lebdaoui
and Wild (2016) examine the relationship in South
Asian countries and also find a long-term association
between Islamic finance and economic growth.

6. Research Methodology
6.1 Data

In order to estimate the underlying relationship
between I[slamic banking development and economic
growth in Pakistan, two major balance sheet items of
Islamic banks are used. Islamic Financing and In-
vestment (IF1) and Islamic Deposits (ID) are used as
proxies for Islamic banking development and the
Large Scale Manufacturing Index (LSMI) is used as
a proxy for real economic activity. Quarterly time
series data of LSMI are obtained from the Statistical
Bulletin of the State Bank of Pakistan. Quarterly time
series data for ID and IFI are obtained from the
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Quarterly Bulletins of Islamic banking from the State
Bank of Pakistan. The period for the study is decided
according to the availability of data.

6.2 Empirical Model

The literature on the link between financial develop-
ment and economic growth exhibits diverse econo-
metric methodologies deployed to approximate the
true nature of the relationship. These methodologies
include cross-sectional regression (King & Levine,
1993, p. 731; Levine & Zervos, 1998, p. 546; Rajan
& Zingales, 1998, p. 574), Generalized Method of
Moments (GMM) (Beck et al., 2000, p. 276), thresh-
old regression models (Deidda & Fattouh, 2002, p.
340), endogenous growth models (Kang & Sawada,
2000, p. 430), translog production functions (Evans,
Green, & Murinde, 2002, p. 125), co-integration
tests, Granger causality tests (Al-Yousif, 2002, p.
140), vector auto regressions (Luintel & Khan, 1999,
p- 387), Vector Error Correction Models (VECM),
Impulse Response Functions (IRF) and Variance
Decomposition Analysis (VDC) (Ansari, 2002, p.
82). The choice of the model employed to estimate
the relationship is significantly dependent upon the
attributes of available data. In this study, aggregate
industry data is used to investigate this relationship.
This study uses time series data to estimate a Vector
Auto Regression (VAR) model to test the dynamic
relationship between Islamic banking development
and real economic activity in Pakistan. Following the
recent trend and to avoid the difficulty of interpreting
VAR coefficients, IRF and VDC analysis is used.
Additionally, to test causality between the variables,
we also employ bi-variate Granger causality tests.

6.2.1 Unit Root Test

The first inspection of the time series data is to check
for stationarity. The rationale behind establishing
stationarity is to check whether the variable under
consideration has a tendency to return to long-run
equilibrium after a shock or the time series follows a
random walk. If the time series follows a random
walk after the shock then the results of the regression
are not valid and the resulting OLS parameters are
inconsistent. In our study, we use the most widely
adopted approach, namely Dickey and Fuller’s
(1981) unit root test commonly known as Augmented
Dickey-Fuller (ADF) test. Due to a limited number of
observations the test for structural changes was
skipped.

6.2.2 JJ Cointegration Test

In order to estimate the long-term association be-
tween the variables in our model, we follow Johansen
(1988) and Johansen and Juselius (1990). The JJ co-
integration test presents two statistics for evaluating
the number of co-integrating vectors. These two
statistics include the trace statistic (Tr) and the max-
imum eigenvalue statistic (L-max). We estimate a p
dimensional (3x1) matrix r to ascertain whether the
eigenvalue of IT is significantly different to zero. The
JJ co-integration test uses a maximum likelihood
method to estimate the long term equilibrium be-
tween the variables. For the trace statistic (Tr) the
maximum likelihood ratio statistic is calculated as
follows

p=3
20 =-T > (1= oo (1)

i=r+1
The null hypothesis states that there are at least r
number of co-integrating vectors, where the value of
ris either 0 or 1 or 2. In every case, the null hypothe-
sis is tested against the alternative hypothesis. The L-
max statistic is calculated as follows:

2 Q=TI+ A +1) oo )

The null hypothesis r is tested against the alternative
hypothesis r + 1, where the null hypothesis states r =
0 and the alternative hypothesis states r = 1. Further, r
=1 is against the alternative r =2 and so on.

6.2.2 VAR Configurations

To establish the dynamic long-term relationship
between the variables under consideration, we pro-
pose the following empirical model and VAR speci-
fications.

LSMI = £(IFL ID) vvvoveveeeeeeeeeeeen, 3)
) 3P (i AT @)

In equation 4, Y,= (LSMI, IFI, ID) and u~ (u,LSMI,
uwlFI, wID). Where A-Ay is a kxk matrix of the
coefficient and u, is the vector of the error correction
terms.

6.2.3 Granger Causality Test

In order to determine the causal link between Islamic
banking development and real economic activity, we
employ Granger causality tests in unrestricted VAR
environment. Following Granger (1969) considering
two series X; and Y, the bivariate VAR model for
Granger causality is given below:
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In equation 5 and 6, uy, and uy, are random stationary
processes which capture information missing in
lagged values of X; and Y.

6.2.4 Impulse Response Functions

Impulse Response Function analysis detects the
effects of shocks in other endogenous variables in the
VAR model on a particular variable. In other words,
IRF analysis traces over time how each variable in
the VAR model responds to shocks in other endoge-
nous variables in the model.

6.2.5 Variance Decomposition Analysis

VDC analysis is used to forecast the proportion of
innovation in a time series due to its own earlier
shocks and shocks in other variables in the model.

Table (3) Unit Root Test Results

VDC dissects the variance of forecast errors followed
by a shock in a variable. This enables one to predict
which variables strongly impact each other. This
study uses VDC to breakdown the impact of individ-
ual components of Islamic banking on real economic
activity.

7. Results and Discussion
7.1 Unit Root Test Results

The ADF test is used to establish stationarity of the
variables. The results of the ADF test show that none
of the time series levels were stationary (Appendix:
Tables A1 — A3). ID and IFI were stationary at first
difference and LSMI was stationary at second differ-
ence. The reported results are based on a constant
model which allows drift in data.

First Difference

Second Difference

Trace Statistic Critical Value 1 % Significance Trace Statistic Critical Value 1 % Signifi-
Level cance Level
ID -8.9107 -3.6998 - -
IFI -3.4736 -3.6891 - -
LSMI - - -6.9590 -3.7529

7.2 Cointegration Results

To determine the long term equilibrium between the
variables in our model, the multivariate JJ co-
integration test is used. The optimal vector autoreg-
ressive order for our co-integrating model is estimat-
ed through standard indicators such as the, Akaike
Information Criterion (AIC), Final Prediction Error
(FPE), Schwarz Information Criterion (SIC) and the
Hannan-Quinn (HQ) information criterion. The

results indicate that the optimal lag length for our co-
integrating model was 3 (Appendix: Table A4). The
results of the co-integration model reveal that there is
long-term equilibrium between real economic activi-
ty (LSMI) and Islamic banking development (IFI and
ID). Table 4 shows the summary of the results for
different co-integrating models.

Table (4) Number of Co-integrating Relations by Model

Data Trend None None Linear Linear Quadratic
Test Type No Intercept Intercept Intercept Intercept Intercept
No Trend No Trend No Trend Trend Trend
Trace Statistic 1 1 1 2 1
Max-Eigen Value 1 1 1 1 0

Critical values based on MacKinnon, Haug, & Michelis (1999).
* Selected (0.05 level*) Number of Co-integrating Relations by Model.

* Lags interval: 1 to 3.
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7.3 Causality Results

In order to establish short-run causality between
Islamic banking development and real economic
activity we utilize a bivariate Granger Causality test.
The null hypothesis (Ho) of the VAR Granger Cau-

sality Wald Test is that the independent variable does
not Granger cause the dependent variable. The results
obtained from this section are depicted in Table 5.

Table (5) Granger Causality Test Results for LSMI, ID and IFI

Independent variables Alternative hypothesis (H,) Prob.
ID ID Granger causes LSMI 0.0063*

IFI IFI Granger causes LSMI 0.3828

ID and IFI ID and IFI Granger cause LSMI 0.0000*

LSMI LSMI Granger causes ID 0.0092*

IFI IFI Granger causes 1D 0.0290*

1D ID Granger cause IFI 0.0000*

LSMI LSMI Granger causes IFI 0.0629

* Significant at 5% level.

The results of the Granger causality test confirm the
causal relationship between Islamic banking devel-
opment and real economic activity in Pakistan. These
results also suggest that Islamic banking devel-
opment is also linked to the growth of the manufac-
turing sector. The results suggest that the nature of
the relationship between Islamic banking develop-
ment and manufacturing activity is bi-directional.
These findings are likely explained by the fact that
the financial sector in Pakistan has a strong relation-
ship with large manufacturing conglomerates. In
most of these cases, the relationship between the
financial sector and business conglomerates rese-
mbles vertical integration. Additionally, the causality
results also reveal a bi-directional causal relationship
between Islamic deposits and Islamic financing
investment.

7.4 IRF Results

IRF results depict that a one standard deviation shock
to Islamic Deposits (ID) causes an increase in LSMI
(real economic activity). Similarly, a one standard
deviation shock to LSMI causes a positive shock in
ID. Additionally, the results also reveal that ID
presents a positive response to a shock in IFI which
also illustrates the nexus of IFI to ID to LSMI. More-
over, IFI depicts a delayed positive response to a one
standard deviation shock in LSMI which means that
Islamic banking is primarily reactive to manufactur-
ing activity in Pakistan. All IRF results are depicted
in Figures 4-12.
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Fig 4. Impulse Respose of IFI to IFI

Accumulated Response to Cholesky One S.D. Innovationst2 S.E.

Fig 5. Impulse Response of IFI to ID

Fig 6. Impulse Response of IFI to LSMI

107

300 300 — 300
2001 J— 2001 2001
] 1001 1001
(R - 0= e S 0
400 400 400 I
2001 2001 200
-300 T T T T T T T T T -300 T T T T T T T T T -300 T T T T T T T T T
12 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10
Fig 7. Impulse Response of D to IFI Fig 9. Impulse Response of ID to LSMI
300 300 300
200 200 2001
100 . 100 100
0 ::::::ZZ::__;;_\ 0 0 e -
100 100 400
-200 T T T T T T T T T -200 T T T T T T T T T -200 T T T T T T T T T
12 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10
Fig 10. Impulse Response of LSMI to IFI Fig 11. Impulse Response of LSMI to ID Fig 12. Impulse Response of LSMI to LSMI
80 80 80
401 401
o= e
401 401 401
80 T T T T T T T T T '80 T T T T T T T T T '80 T T T T T T T T T

7.5 VDC Results

Results of the VDC analysis (Table 6) also support
the previous evidence. The results show that in the
short-run ID and IFI only explain a 4% change in
LSMI. The results are in-line with expectations
because a smaller share of Islamic banking in the
overall total banking industry in Pakistan does not
enable Islamic banking to assert a significant short-
term impact on real economic activity and growth.

On the contrary, in the long-run ID explains a 16%

change in LSMI and IFI explains a 26% change in
LSMI. This implies that Islamic banking develop-
ment explains around a 42% change in real economic
activity which (again) emphasizes the key relation-
ship between Islamic banking and manufacturing
activity from a policy-making perspective. Further-
more, the results also depict the significant depend-
ence of Islamic financing on Islamic deposits.
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Table (6) VDC of LSMI, ID and IFI

VDC of LSMI
Period LSMI ID IFI
1 95.41636 2.081564 2.502079
2 86.97406 1.397363 11.62857
3 80.41288 1.508868 18.07825
4 76.40786 1.636229 21.95591
5 78.56665 5.727260 15.70609
6 71.48404 7.481164 21.03479
7 65.37056 12.77301 21.85643
8 60.10128 18.94074 20.95798
9 59.28276 24.46629 16.25096
10 58.16602 25.64458 16.18941
VDC of IFI
1 0.000000 100.0000 0.000000
2 2.769035 93.91469 3.316273
3 4.231665 79.07679 16.69154
4 4.631464 71.38712 23.98142
5 4.214044 57.56169 38.22427
6 4.360811 49.63074 46.00845
7 3.748420 44.98849 51.26309
8 3.144821 49.85393 47.00125
9 2.850631 54.80974 42.33963
10 2.636605 61.06182 36.30158
VDC of ID
1 0.000000 0.010991 99.98901
2 4.087541 0.415457 95.49700
3 3.934115 4.935384 91.13050
4 4.172283 4.190286 91.63743
5 2.540759 2.626237 94.83300
6 3.159803 4.044944 92.79525
7 2.438013 4.214407 93.34758
8 2.109956 11.13116 86.75888
9 1.664241 12.91536 85.42040
10 1.479036 20.11966 78.40130

* Cholesky Ordering: LSMI, IFI, ID.

8. Conclusion
8.1 Findings

In this study, we investigate the long-term dynamic
relationship between Islamic banking development
and real economic activity by deploying a variety of
time series tests. The results obtained from the analy-
sis show a bi-directional causal relationship between
Islamic banking development and real economic
activity in Pakistan. The bi-directional relationship
implies that the development of the Islamic banking
industry reinforces real economic activity. On the
other hand, augmenting real economic activity also
promotes development of Islamic banking in Paki-

stan. The share of Islamic banking assets is relatively
small in the overall financial industry, yet despite this
fact, growth of the sector is positively associated with
manufacturing activity and economic growth.

8.2 Policy Recommendations

Based on the empirical evidence presented in this
study, we can corroborate the view that Islamic
financial intermediation leads to higher levels of
manufacturing activity and growth in Pakistan. The
State Bank of Pakistan (SBP) should continue pro-
moting Islamic banking as a parallel system to con-
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ventional banking to spur economic activity in the
economy. The development of the Islamic banking
industry could stimulate a more efficient and stable
financial system in the country. Although Islamic
banking in Pakistan has come a long way over recent
decades the SBP should continue to provide support
for the establishment of new Islamic commercial
banks. The prevailing situation obligates SBP to
review the current regulations and contractual guide-
lines to ensure that Islamic banking in Pakistan is
aligned with the essential objectives of the Islamic
economic system.

Currently, Islamic banking accounts for around
15% of total banking sector assets in Pakistan. In
order to increase the overall size of the industry,
Islamic banks need to expand their operations to
more rural and under privileged areas. As of June
2016, the region-wise branch breakup of Islamic
banks shows that only 10% of the branches of Islam-
ic banks operate in less developed regions®. Fur-
thermore, Islamic banks in Pakistan are extensivel
involved in Shari‘ah compliant modes of financing®
rather than Shari‘ah based modes”. Even Shari‘ah
based modes of mudarabah and musharakah are
widely used on the liability side. Yet, the true poten-
tial of these instruments resides in entrepreneurial
development and as investment tools. Financing to
SMEs is only 2% of the credit portfolio of Islamic
banks in Pakistan, whereas the SME sector is consid-
ered the nursery for innovation and growth. Our

(5) Different versions of State Bank of Pakistan’s Quarterly
Bulletin on Islamic Banking.

(6) A Shari‘ah compliant product is one that satisfies all the
compliance criteria. The product may not be necessarily
SharT‘ah based but it does not violate any Shari‘ah ruling.
Sukitk is an example of SharT‘ah compliant product.

(7) Shari‘ah based products and services are those which were
practiced at the time of the Prophet Muhammad (peace be
upon him). The examples of Shari‘ah based modes include
mudarabah and musharakah.

findings also show that Islamic financing and invest-
ment have been reactive to manufacturing activity. In
order to compete with strong conventional counter-
parts, Islamic banks have to be more innovative with
their product engineering. Many of the contemporary
products of Islamic banks in Pakistan are structured
as such that they resemble conventional banking
products. This depicts a weak contractual framework
prevailing in the sector and draws attention towards
various agency problems. Hence, the essential focus
of Islamic banking products should be to focus more
on profit and loss sharing principles of Shart‘ah.

8.3 Future Research

This study highlights the functional role and policy
implications of Islamic banking for economic activity
and growth in Pakistan. We recommend a study to
examine the impact of Islamic banking development
on various manufacturing sectors in Pakistan. A
study of this nature will assist in obtaining useful
insights about the relationship between Islamic
banking development and different types of manufac-
turing activity. Particularly, we also suggest a cross-
country analysis of the relationship between Islamic
banking development and real economic activity.
Earlier studies have explored the relationship be-
tween Islamic banking development and economic
growth, yet there is an absence of cross-country
analysis focusing on the relationship between Islamic
banking and manufacturing activity.
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Table Al: ADF test of LSMI
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Appendix

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.959020 0.0000
Test critical values: 1% level -3.752946
5 % level -2.998064
10 % level -2.638752
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LSMI,3)
Method: Least Squares
Variable Coefficient Std. Error t-Statistic Prob.
D(LSMI(-1),2) -8.733218 1.254949 -6.959020 0.0000
D(LSMI(-1),3) 6.583330 1.169082 5.631199 0.0000
D(LSMI(-2),3) 5.151007 1.014822 5.075776 0.0001
D(LSMI(-3),3) 3.636545 0.809020 4.495000 0.0004
D(LSMI(-4),3) 2.506850 0.541081 4.633042 0.0003
D(LSMI(-5),3) 1.399217 0.312282 4.480624 0.0004
D(LSMI(-6),3) 0.625783 0.142326 4.396843 0.0005
C 1.474656 1.361298 1.083272 0.2958
R-squared 0.981876 Mean dependent var 0.044783 -
Adjusted R-squared 0.973418 S.D. dependent var 39.77344 -
S.E. of regression 6.484674 Akaike info criterion 6.844968 -
Sum squared resid 630.7649 Schwarz criterion 7.239923 -
Log likelihood -70.71713 Hannan-Quinn 6.944298 -
criterion
F-statistic 116.0890 Durbin-Watson stat 2.452297 -
Prob(F-statistic) 0.000000 - - -
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Table A2: ADF test of IFI
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t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.473620 0.0166
Test critical values: 1% level -3.689194
5 % level -2.971853
10 % level -2.625121
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(IF1,2)
Method: Least Squares
Variable Coefficient Std. Error t-Statistic Prob.
D(LSMI(-1)) -0.965071 0.277829 -3.473620 0.0020
D(LSMI(-1),2) 0.149926 0.259469 0.577819 0.5688
D(LSMI(-2),2) 0.488946 0.193465 2.527312 0.0185
C 21.60049 7.685705 2.810477 0.0097
R-squared 0.597160 Mean dependent var 1.714286 -
Adjusted R-squared 0.546805 S.D. dependent var 39.54262 -
S.E. of regression 26.62000 Akaike info criterion 9.532767 -
Sum squared resid 17006.99 Schwarz criterion 9.723082 -
Log likelihood Hannan-Quinn -
-129.4587 criterion 9.590948
F-statistic 11.85899 Durbin-Watson stat 1.748231 -
Prob(F-statistic) 0.000058 - -
Table A3: ADF test of ID
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.910718 0.0000
Test critical values: 1% level -3.699871
5 % level -2.976263
10 % level -2.627420
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ID,2)
Method: Least Squares
Variable Coefficient Std. Error t-Statistic Prob.
D(LSMI(-1)) -3.848132 0.431854 -8.910718 0.0000
D(LSMI(-1),2) 2.192521 0.348114 6.298287 0.0000
D(LSMI(-2),2) 1.339313 0.170499 7.855253 0.0000
C 5.186700 1.949076 2.661107 0.0140
R-squared 0.992071 Mean dependent var 5.629630 -
Adjusted R-squared 0.991037 S.D. dependent var 106.2306 -
S.E. of regression 10.05728 Akaike info criterion 7.590424 -
Sum squared resid 2326.423 Schwarz criterion 7.782399 -
Log likelihood Hannan-Quinn -
-98.47072 criterion 7.647508
F-statistic 959.2528 Durbin-Watson stat 1.585323 -
Prob(F-statistic) 0.000000 - -
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Table A4: VAR Lag Order Selection Criteria

Endogenous variables: LSMI ID IFI

Exogenous variables: C

Lag LogL LR FPE AIC SC HQ

0 -469.5423 NA 2.86e+10 32.58912 32.73057 32.63342
1 -384.4819 146.6558 1.51e+08 27.34358 27.90936 27.52078
2 -347.7133 55.78689 22840067 25.42850 26.41862 25.73859
3 -328.2040 25.56391* 11739814* 24.70373* 26.11817* 25.14671*

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion




Dynamic Relationship between Islamic Banking System and Real Economic Activity: Evidence from Pakistan 115

Abdul Rafay is a Professor of Finance and Accounting at the University of
Management and Technology (UMT), Pakistan. His subjects of interest are Islamic
finance, corporate finance and banking, international financial reporting standards,
financial derivatives, financial restructuring, and corporate tax management. He is a
Fellow of the Institute of Chartered Accountants of Pakistan and possesses 21 years’
experience as a freelance advisor, consultant and trainer to a wide variety of public and
private sector national and multinational companies. He has published more than 18
articles in academic and professional journals of repute in addition to contributing a
Chapter on “Structural Mix of Credit Portfolios in Islamic Banking Systems: Evidence
from a South Asian Economy (2017)” to an edited text “Advances in Islamic Finance,
Marketing, and Management: An Asian Perspective” published by Emerald Group
Publishing Limited, UK.

E-mail: abdul.rafay@umt.edu.pk, rafay.rafay@gmail.com

Saqib Farid is a Lecturer at the University of Management and Technology (UMT),
Pakistan. He holds a MS (Finance) degree with distinction and his research interests
include Islamic banking and finance, ethical finance, asset pricing and risk
management, family businesses and behavioral finance. His research work has been
accepted for publication by various internationally indexed journals.

E-mail: saqib.farid@umt.edu.pk, saqib_farid@hotmail.com



116 Abdul Rafay and Saqib Farid

izl golaid ¥l bLailly Al @ pall plaidl o &Ssaliad] 2330l
s liaS Ll el

b g adl e
LSl Lemg 31Ky By lsY) Aol c3Limzs ¥l Sacdl 3yls) dcls

Lede g LayLadily Dl 2ud puall cilonseld aosundl alustdl 385501 oda Jobils . palieiwd |
Ldyiaall adogll soull e e gl blud LS . oliwsSl @ Gadadl golazd¥l bLladll,
& Oty Ol plusial f3p olasSh @ geadlly galazd¥l bladll sl & aedla!
Lkl wilagll tleay Aeluall sail (pydseS Ll 3lacll Tuagendl 2alnll
i3S SN Blaill e apiatll S dde sl 75 LS byl Hletiadly Jigetlls
Llas¥! Aliaall Sladl I o Ahyldl bl caaidy Ladsdl golaid¥l bLadl
a3l Jadbad) a5 olaiial @5 Sbiled! Jeloetly . GlasSL G il Layiim, I
Jel=ig cobaull Lleral ¥y ] sl Hlasly Ll aemdl Hlas! Jie
Sl (e uSGalivog Al At ABMe 3529 (0 Awlydl @l s dSy cpbiall cLSas
5y9 o 1SH LS Azl gola1s¥) bliilly Ll 4udpiall s slas¥l lisy Jglall
plal] Slse @ as plaiS bl Adpall 5u5ai @ GlwsSLl S clidl el
U 3§ il golazd¥l bladll e sl ledl o3 ) il galazll

el HLatieadly Jgatll (Sl adlasll Apadluail] dud puall st 1 LodSC
Azl galazd¥l bladll ool sl




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /MEA ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [481.890 680.315]
>> setpagedevice


