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Abstract

This study investigates the imperative role of export performance in driving industrial success in Pakistan. The
expansion in industrial production is an essential indicator for representing economic strength while contraction in
industrial production demonstrates economic weakness of a country. After considering ARDL bounds test over a
period of 1981 to 2023, long run cointegrating relation between industrial production and export performance is
confirmed. The empirical results suggest that expansion in exports value index significantly accelerates industrial
production in long and short term in Pakistan. This confirms the evidence of export-led-industrial success
hypothesis in Pakistan. The findings further reveal that capital accumulation also expands industrial production in
both periods while money supply leaves its positive impact on industrial production only in long run. This research
suggests that government may take certain steps in expanding exports; size of capital and quantity of money in a
way that their expansionary effects are larger than their opportunity cost.

Keywords: Industrial Production; Export Value Index, Capital Accumulation, Money
Supply, ARDL Bounds Test, Pakistan

Introduction Section:

The economic progress of any economy is represented through the expansion of an industrial
sector. This sector not only gives stimulus to agriculture sector on the one side by purchasing
raw material from it and on the other side it raises employment opportunities and income levels
of the households who are associated with it. By creating both backward and forward linkages,
this sector is considered as the backbone of a country. There are many macroeconomic factors
which participate in determining its performance in any economy. There are several studies
which explored the determining factors of economic progress for various economies and these
studies are like Chen et al. (2023); Hanif et al. (2020); Huang et al. (2020); Alharthi and Hanif
(2020); Nazli et al. (2018); Hanif and Gago-de Santos (2017) and Hanif et al. (2014). The
present research has taken exports, capital accumulation, money supply, energy consumption and
labor force participation rate in determining the pattern of industrial performance in Pakistan.
The advocates of exports expansion suggest that more foreign exchange earnings are retrieved
when any country is sending more exportable to abroad. The high earnings of foreign exchange
through exports will expand the cash in hands of investors who in return increase level of
domestic production by elevating investments. The increased demand for inputs will expand
employment opportunities, rewards or purchasing powers of the households, and therefore,
overall demand for goods and services will tend to increase on the one side. While on the other
side, supply of goods and services is based on increased demand for goods and services and it is
also dependent upon the size of investments. These both factors support in expanding domestic
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production. This in turn represent expansion of an industrial production. This study develops a
notion that exports are important driver which determines industrial success.

Formation of capital refers to increase in physical capital like investments, machinery,
technology etc which helps in determining industrial production in an economy. Therefore, it is
also treated as important driver of industrial production. Due to increase in capital stock over
time, investments increase, as a result, demand for inputs increase and through this domestic
production increases. This shows expansion of industrial sector. The literature on production
function approach treats capital stock as an important factor which determines a country’s level
of production. Therefore, we have taken this indicator as a part of our prosed function. In order
to capture the effects of monetary expansion in our study, we have taken quantity of money as an
explanatory indicator in determining industrial success. The increase in money supply refers to
expansionary role of monetary policy and decrease in quantity of money will reveal contraction
of monetary policy. We assert that due to expansionary monetary policy, industrial production
should expand. This research has also taken into account the role of labor force participation rate
and energy utilization as explanatory variables which facilitate in finding the pattern of industrial
production in Pakistan.

The rest of the study is organized by explaining literature review in the next section. The data
source and methodology in the third section. Results and their discussion will be presented in
section 4 and conclusion and policy implication in the last part of the study.

Literature Section:

Shahbaz et al. (2011) investigated the impact of exports and capital formation on economic
growth of Pakistan. Their findings suggested that both exports and capital formation enhanced
economic growth in Pakistan. The role of exports was examined by Haseeb et al. (2014) for
targeting Malaysian output function. Their study highlighted that exports had significant and
positive effects on economic growth of Malaysian economy. The export led growth hypothesis
was tested by Al-Assaf and Al-Abdulrazag (2015) for a case of Jordan. They reported that
exports with its lagged terms had significant and positive impact on economic growth. As far as
its exports in time “t” is concerned, it left insignificant impact in both time spans. The
contribution of Nguyen (2016) guided us that exports had increasing and significant effect on
economic growth in Vietnam. After this we witnessed the findings of Fatemah and Qayyum
(2018) who disclosed significantly appreciating role of capital formation and exports
performance for Pakistan’s economic growth for both long and short run periods.

The role of high technology exports was captured for targeting economic growth of Turkish
economy by Canbay (2020). The study highlighted that exports had significant and increasing
effects on economic growth only in long run while in short run, its effect appeared in significant.
After this research, we found the study of Kim et al. (2022) in which they considered the case of
Myanmar and found that real exports had significant and increasing effects on economic growth
in both selected time spans. In another research, we witnessed Wang et al. (2022) who suggested
that renewable energy left U-shaped while non renewable energy left inverted U-shaped impact
on economic growth. Besides this study, Odhiambo (2022) reported that export led growth
hypothesis did not stand valid for low- and middle-income countries. Consumption of electric
power left accelerating and significant effects upon economic growth of Portugal and Finland
countries as highlighted by Hassan et al. (2022) in their research. In a research organized by
Chiwira et al. (2023), exports were found in boosting economic growth only in long run in case

408

o Vol.02 No.04 (2024)



< f'l ISSN E: 3006-1466
¢ ¥+ ISSNP:3006-1458

SR O CONTEMPORARY JOURNAL OF SOCIAL SCIENCE REVIEW
o AL :.‘\\v.\‘\.«‘. Vol.02 No.04 (2024)

of custom union of South Africa. After them, we visited the Hao’s (2023) contribution in which
they tested the response of industrial output to the changes in exports of Chinese economy. The
study confirmed the evidence of export led industrial production for short term only in the
selected country. Ahmad et al. (2024) inquired the role of exports and capital accumulation in
determining economic growth of Singaporean economy. Their results suggested that both exports
and capital accumulation had significant and elevating role in boosting economic growth in the
selected economy. In another research, Jabbar et al. (2024) tested the trade led growth hypothesis
for Luxembourg economy. After applying ARDL method, their results were validating the
highlighted hypothesis. Their results further exposed that capital formation was significantly
increasing economic growth in the selected country case. Chiwira et al. (2024) conducted
research for Botswana in which they highlighted significantly positive impact of capital and
exports on economic growth. The significantly elevating effects of capital accumulation and
export performance were investigated by Chenhui et al. (2024) upon economic growth of
developed economies of the world. Afterwards, we witnessed the study executed by Riaz et al.
(2024) in which they confirmed the presence of trade led growth hypothesis for Portugal
economy. Additionally, they also confirmed that economic growth was increasing due to
increase in capital formation. After this research, in a new research, Riaz et al. (2024) disclosed
significantly positive impact of money supply in boosting industrial production of Singapore
economy. The methodology section is discussed in the coming section 3.

Methodology Section:

The role of exports performance and capital accumulation in addition to certain controlling
factors to target industrial success is going to be tested in this research. We have considered
industrial value added as share of GDP, labor force participation rate, capital formation, exports
value index, broad money supply and energy consumption to frame our research function for
obtaining empirical results. We have consulted World Bank’s (2024) data bank to obtain annual
data series ranging from 1981-2023. We have framed the below suggested function:

In INDPt =f (In LFPRt ,In CAt ,In EVIt , InBMSt, InECt)

Whereas;

Table 1: Names of the Variables & their Demonstration

Indicators Representation
Value of Industrial Production as percentage of GDP used as |y NDP

proxy for Industrial Success t

Labor Force Participation Rate used as proxy for Labor Force ~ INLFPR,

Gross Fixed Capital Formation as percentage of GDP used as |ncA
proxy for Capital Accumulation t

Export Value Index used as proxy for Exports Performance INEVI,
Broad Money as percentage of GDP used as proxy for Money |nBMS
Supply t

Energy Use as percentage of Total Energy used as proxy for |nec
Energy Consumption t
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For fetching empirical findings, we are going to use different steps. Initially, in order to see the
overview of our suggested function, we will consider descriptive stats. The overview will guide
us about the normality of the selected variables, averages and deviation of the variables from
their corresponding mean values. We will examine the significant correlation between
independent variables by applying variance inflation factor test (VIF) to see whether
multicollinearity is relevant for our study or not. A correlation between two independent
variables is said to be significant if the VIF value remains below 10 and vice versa otherwise. In
case if the correlation between two independent variables is significant then it indicates absence
of multicollinearity issue. Later on, we will find out the status of unit root by conducting KPSS
(1992) test for unit root. This test will allow us to present the status of order of integration. The
order of integration highlights the number of variables turns stationary at first difference and at
level. Afterwards, we will consider bounds test suggested by Pesaran et al. (2001) to determine
cointegrating relation in the long-term between industrial success; exports and capital
accumulation along with some controlling factors like labor force participation rate, broad
money supply and energy consumption. Variety of diagnostics will be applied to validate
whether the empirical results obtained through these suggested tests are reliable or not. These
diagnostics will be functional form test, serial correlation test, heteroskedasticity test, normality
test and a CUSUM and CUSUM square diagram. This diagram will guide us about the stability
of mean and variance of error term of our proposed function for this study. If the graphs will
remain stable then the estimated coefficients for our proposed function will also remain stable
during the suggested time span. After this, empirical results are provided in the below section:

Results and Discussion:

The discussion about the results for the suggested function is presented in this part of the study.
Table 2 presents mean values, deviation from mean and normality of the obtained indicators.
The findings indicate that energy consumption has highest mean value “5.9945%” while lowest
mean value “-1.4231%” is witnessed for money supply. The results further indicate that
industrial production, export value index and capital accumulation meet the conjectures of
normal distribution as Jarque-Bera (JB) test is appeared as insignificant for these three indicators.
The rest indicators do not meet assumptions normal distribution hence we conclude that labor
force participation, money supply and energy consumption are not normally distributed. Table 2
presents the complete picture which is shared as below:

;1»': itk .. Vol.02 No.04 (2024)

Table 2: Summary Stats

Tests/Variables ININDP, ~ INLFPR, InCA_ InEVI,  InBMS,  InEC,
Averages 2.8104 0.3912 2.7636 0.3865 -1.4231 5.9945
Deviation from Mean 0.0939 0.0075 0.1519 0.0766 0.2772 0.1047
Normality Test 2.9453 1373.9480 3.1522 3.4420 4.9463 7.5709
Probability Value 0.2293 0.0000 0.2068 0.1789 0.0843 0.0227
Number of Observations 43 43 43 43 43 43

Now the Variance Inflation Factor (VIF) test is utilized to detect multicollinear regressors in our
proposed function. Table 3 provides the magnitudes of VIF between the explanatory factors and
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we can see that there is no pair of explanatory indicators for which VIF magnitude is 10 or
above. In fact for all pairs of independent variables, VIF value is below 10. Therefore, we
conclude that all pairs of independent indicators are insignificantly correlated. This confirms that
multicollinearity is not an issue in the present research. Besides our debate upon multicollinearity
problem, this research uses KPSS (1992) test for stationarity in order to explore the unit root
issue. In case if the LM stats falls in the critical region then we will reject null hypothesis of
stationary data series and conclude that the indicator has a unit root issue. From the Table 4, we
may see that LM-stats at level of zero difference case for labor force participation rate is 0.5757
which is less than the 0.739 - 1% critical value. This enables us to accept null hypothesis of
absence of unit root issue for labor force. For the rest indicators we may see that the LM-stats
remain above than the 0.739 - 1% critical value at zero difference case therefore, all the
indicators other than labor force have unit root issue. At first difference case, all the indicators
have LM-stats less than the 0.739 — 1% critical value hence, all the indicators have no unit root
issue at this specification. Based on these results, we may suggest that one variable like labor
force is stationary at level while the rest are stationary at first difference case. This confirms
mixed order of integration for this research. The VIF stats and Table 4 are shared as below:

Table 3: VIF Matrix

Variables InLFPRt InCAt InEVIt InBMSt InECt
InLFPR t - 1.1439 1.1054 1.1443 1.0526
InCAt - 3.6381 2.4641 2.1042
InEVIt - 6.8799 8.1021
InBMSt - 3.2817
InECt -

Table 4: KPSS Unit Root Test

At Level At First Difference

Variables KPSS-Test Variables KPSS-Test
|n|NDPt 20185 AlnINDPt 0.1764
|nLFPRt 0.5757 AlnLFPRt 0.0328
InCA, 1.8087 AInCA 0.0484
InEVI, 2.1127 AInEVI, 0.2266
INBMS 2.0811 AInBMS 0.0762
InEC, 0.4796 AlnEC, 0.4367
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Based on the guidance provided by the literature for mixed order of integrated data series, we
utilize bounds test developed by Pesaran et al. (2001) to test whether exports value index, money
supply, capital accumulation, labor force participation rate and energy consumption have long
run cointegrating relation with industrial production or not. The below provided Table 5
demonstrates that exports value index, money supply, capital accumulation, labor force
participation rate and energy consumption have a significant long run cointegrating relation with
industrial value added because the F-test value (5.0094) appears greater than the upper critical
value at 5% significance level (4.2868). Following this, we have obtained diagnostic tests like
functional form, serial correlation, heteroskedasticity and normality tests to validate our findings.
The insignificant probability values suggest that the null hypotheses of all these suggested
diagnostics are correct. Therefore, the functional form is correctly specified, errors are not
serially correlated, variance of error term is homoskedastic and error term is normally
distributed. This nutshell is drawn because all these diagnostic tests appear to be insignificant.
Below given Table 5 reveals the results of bounds test:

Table 5: Pesaran et al. (2001) Estimates

t
Lag-Order 1,0,0,0,1,0)
F —Test 5.0094
- Critical Bounds

Significance-Level

Lower Upper
5 —percent 2.9346 4.2868
10 —percent 2.4839 3.6694

DIAGNOSTIC -TESTS

Serial —Correlation 1.2764 [0.259]
Functional -Form 1.8868 [0.170]
Normality 0.2311 [0.891]
Heteroscedasticity 0.7682 [0.381]
“[1” demonstrates prob. values.

Moving on, we have captured the impact of export value index, capital accumulation, money
supply, energy consumption and labor force participation rate on industrial value added in long
run time span and results are disclosed in the Table 6. The results indicate that expansion in
exports tends to increase foreign exchange earnings. Through this, investors possesses more cash
in hands tend invest more and hence industrial production will grow in the country. Due to one
percent increase in exports, industrial production significantly escalates by 0.8199 percent.
Besides this, we witness the contribution of capital accumulation; it is also facilitating the
industrial expansion in Pakistan. As capital formulates or accumulates, it enables investors to
increase the size of investments in the goods market and through this overall production
increases. Hence industrial sector follows upward trajectory. The industrial production
significantly enhances by 0.1074% due to one percent increase in capital accumulation. The
findings further reveal that monetary expansion is also playing its imperative role in accelerating

412



5‘ ISSN E: 3006-1466
ISSN P: 3006-1458

S CONTEMPORARY JOURNAL OF SOCIAL SCIENCE REVIEW
JOURNAL OF SUCTAL Vol.02 No.04 (2024)

SCIENCE REVIEW

industrial success in long run. As money supply grows by one percent, industrial value added
significantly elevates by 0.1040 percent. Table 6 further discloses that both energy consumption
and labor force participation rate are insignificantly determining industrial production. Among
all the indicators, we witness that exports are leaving strong impact in boosting industrial
success. This study validates that export leads industrial success in Pakistan. The long run
coefficients are presented as below:

Table 6: Parameters for Long Run
Dependent Variable = InINDPt

Regressors Coefficients Standard Error  t-test P.Value
InLFPR -0.2742 0.5222 -0.5250 0.6030
InCA, 0.1074 0.0493 2.1773 0.0365
InEVI, 0.8199 0.2669 3.0721 0.0042
InBMS | 0.1040 0.0372 2.7930 0.0085
InEC, 0.1378 0.1157 1.1903 0.2422
C 1.6310 0.6411 2.5440 0.0157

After Table 6, we present the discussion of short-run coefficients. Table 7 reports that exports
and capital accumulation are significantly improving industrial production in short run. The
impact of labor force participation rate, money supply and energy consumption remain
insignificant. This shows that all these indicators do not contribute in industrial success in short-
term time span. After increasing exports by 1%, we witness a significant improvement in
industrial production by 0.7006% while industrial production significantly stimulates by
0.0918% if capital is expanded by 1% in Pakistan in short run. The results also conclude that
exports are playing important role in strengthening industrial success in Pakistan. After this,
negative and significant sign of ecm (t-1) suggests that convergence hypothesis is valid in our
research and speed of adjustment is quite high because every year the error will be corrected by
almost 85.45% and we will be able to attain a stable long-term equilibrium in about 1.17 years.
After this, the significant probability value of F-test suggest that the overall model is good fit and
variation in industrial production due to variation in export value index, capital accumulation,
money supply, labor force and energy consumption is explained by almost 0.5201 percent and
remaining variation in industrial production is due to error term. The results are provided in the
below Table 7:

Table 7: Short-Run Estimates
Dependent Variable = AlnlNDPt

Regressors Coefficients Standard Error  t-test P.Value
AInLFPR t -0.2343 0.4553 -0.5145 0.6102
AlnCAt 0.0918 0.0424 2.1626 0.0377
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AInEVI t

AlnBMS t
AInEC t

CointEq(-1)
Diagnostic Tests

§2

0.7006 0.2673
-0.0788 0.0486
0.1177 0.0983
-0.8545 0.1385

F-Test (Probability Value)

DW-Test

2.6206 0.0130
-1.6199 0.1145
1.1980 0.2392
-6.1707 0.0000
0.5201

8.5727 (0.000)
1.6957

The stability of the estimated coefficients for the selected time span can now be inquired by
using CUSUM and CUSUM square graphs. These two graphs indicate that mean and variance of
errors are stable if they report their calculated value within their critical values. In case if their
values go beyond their corresponding critical values then one or both turn to be instable. In this
research, both graphs are stable because the calculated mean and variance of error term are found
within their critical values. Therefore, the estimated coefficients for long and short terms during
1981-2023 remain stable. The graphs are shared as below:

CUSUM

CUSUM
Square
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-20

Plot of Cumulative Sum of Recursive Residuals

20

T

. T

o TN~

~—C

1982 1993 2004

2015 2023

The straight lines represent critical bounds at 5% significance level

Plot of Cumulative Sum of Squares of Recursive Residuals

1982 1993 2004

2015 2023

The straight lines represent critical bounds at 5% significance level
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Conclusion:

This research is conducted to inquire the impact exports value index in determining industrial
success in Pakistan. Capital accumulation, money supply, energy consumption and labor force
participation rate are obtained as controlling factors. The estimates of KPSS (1992) test for
stationarity suggest mixed order of integrated series. ARDL bounds test also provide evidence
that export value index, capital formation, money supply, labor force and energy consumption
have significant link with industrial production in long run. The results also suggest that exports
and capital accumulation have statistically significant and escalating influence on industrial
production in both long and short run while money supply is witnessed in boosting industrial
value added only in long run. The results also conclude that exports have strong impact in
expanding industrial production and therefore, this research provides evidence that exports lead
to industrial success in Pakistan. This study recommends that government must initiate strategies
which may expand exports volume, size of capital and quantity of money to retrieve expansion in
industrial production. It is imperative to note that the expansion in these indicators may be made
in a way that the cost to benefit ratio may keep on falling.
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