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Abstract: While emerging economies face the challenge of competing with developed nations, they
are capable of catching up to the developed world. In this context, financial development and
the degree of economic openness may provide better living conditions for the current generation
without giving up future generations’ prosperity. Therefore, this research’s prime intention is
to investigate the impact of economic openness and financial development on economic progress,
employing Pakistan’s time-series data from 1975–2018. To examine the long-term association between
economic openness, financial development, and economic progress, Autoregressive Distributed Lag
(ARDL) cointegration tests were performed and the results present a long-term association between
these variables. Findings from ARDL estimates indicate that the relationship between financial
development and economic progress is significantly positive in the long term. Contrastingly, the
relationship between economic openness and economic progress is significantly positive in the short
term. A fully modified ordinary least square technique was applied to check the robustness of the
long-term links. The Granger causality test revealed that economic progress is motivated by both
economic openness and financial development in an emerging economy such as Pakistan. Thus,
policies boosting financial development and economic openness are proposed to put the emerging
economies on a path of sustainable economic development.

Keywords: economic progress; financial development; economic openness; ARDL; Pakistan

1. Introduction

The significance of financial development and its function in the intermediation of
finance has been contentious about, as it has played a major part in economic progress
over the last few decades and has assumed a prominent place in financial development.
Many scholars have proposed that financial development importantly stimulates economic
progress by promoting industries, investments, the distribution of loanable funds, and the
accumulation of capital (Ahmad et al. 2020b). In fact, they claimed that emerging countries
require it to obtain well-developed capital markets. On the other hand, Khalikov (2017)
used economic analysis to claim that financial development and economic progress ob-
tain immense traction from each other. Yet, the nature of their interaction has remained
inconclusive depending on the type of models, data, and empirical methodologies used to
assess it.

There are several drivers of non-savings and credit markets in developed countries.
The allocation of sufficient capital depends primarily on a country’s economic progress
and success in the production cycle, as well as the fair distribution of income among
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the persons in that specific society (Ahmad et al. 2021e). As a further argument, Phong
et al. (2018) claimed that real national gross domestic product (GDP), overall country
population, and per capita output are significant in the long-term economic progress cycle.
Additionally, Khairutdinov et al. (2018) stated that economic progress is a trend that is
continuously affected by a country’s competitiveness and that increases over a sustained
period. Many researchers have addressed the unpredictability of increasing concentrations
within diverse states. Capital and labor are the main factors that trigger differences between
growth rates, and their impacts are attributable to differences in opportunities (Alvarez-
Cuadrado et al. 2017). In the Pakistani context, several contributing factors have caused a
low level of economic progress. These factors involve inflation levels, export reductions,
foreign loans, service volatility, weak social asset management, regulatory scenarios, and
the instability prevalent in the country (Komal and Abbas 2015). Likewise, the role of
commercial liberalization in macroeconomic performances in Pakistan was reported by
Chaudhry et al. (2012). Along these lines, Evan et al. (2002) analyzed 82 countries and
demonstrated that development relied on income distribution. They also stressed the
complementarities of financial and capital development.

A widely discussed topic in the academic literature is the correlation between financial
stability and economic progress. A substantial amount of analytical literature argues that
economic progress is driven by financial stability (Ibrahim and Alagidede 2018). Those
studies considered that an appropriately planned financial framework should be a require-
ment for a high level of economic progress. The pioneering research (Schumpeter 1911)
in this area primarily proposed the linkage between financial development and economic
progress. Schumpeter claimed that economic prosperity relies on a healthy financial system,
whereas the supporters of economic progress argued that financial structures are essentially
required for urbanization, a view which Turok (2016) and Wu et al. (2019) also endorsed. It
was concluded that financial markets that are more liberal accelerated economic progress,
whereas conservative financial markets slowed economic progress. Consequently, Carroll
and Jarvis (2015) and Spolander et al. (2016) advocated that to sustain economic progress,
implementing liberal policies is important.

In the late 1980s and early 1990s, it was often suggested by the contemporary growth
theories that financial progress is a key determining factor of economic progress (Nelson 1998).
The theorists of economic progress concluded that financial progress tends to increase the
productivity of capital allotment, increase equity risk management, efficiently diversify
investments of creditors, and boost the efficacy of investment ventures (Ahmad et al. 2021c).
Such factors can enhance the competitiveness of capital, which positively affects economic
progress (Soekapdjo et al. 2020). On the other side, Pece et al. (2015) argued that theoretical
debates overemphasize capital markets’ role in economic progress. Additionally, Pearson
and Elson (2015) argued that in the absence of adequate laws and guidelines, finance would
have negative consequences on social security and economic progress.

From an empirical perspective, finance and development analysis generally shows
that countries with improved banking and financial markets are growing rapidly. An
improved financial sector makes it easier for businesses to avoid funding constraints,
allowing for a smoother investment flow and faster expansion (Ahmad et al. 2021b).
However, overall, the main criticism of econometric research on financial development and
economic progress is that it is unable to endorse or disprove theoretical models. This is
because they are unable to quantify the principles that can be derived from hypothetical
modeling (Alvarado et al. 2021). Similarly, Dellink et al. (2017) attempted to alleviate
this issue by employing various financial stability indicators and concluded that financial
stability predicts long-term growth.

The literature has introduced the bilateral correlation between financial development
and growth. In Greenwood and Jovanovic (1990)’s model, on the one hand, financial insti-
tutions encourage financial development by efficient capital distribution, even though it
involves a cost for accessing them. On the other hand, urbanization makes it comparatively
cheaper to enter financial intermediation. This scenario would allow more agents to partic-
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ipate, thus, having positive second-order effects on the expansion (Irfan et al. 2020). Both
the sum of savings available for investment and its returns do matter for economic progress.
Additionally, the advancement of financial intermediation helps to gain a better return on
invested capital, which consequently feeds on economic progress (Ahmad et al. 2020a).
There is broad and rather diverse section of the analytical literature on the connections
between financial and economic expansion. Despite the enormous amount of the literature
that focused on this connection (using a diverse range of estimation techniques), no unique
consensus has been developed on this connection, which leaves ambiguity.

Researchers have tried several alternatives to rectify estimation issues. For instance,
Boldeanu and Tache (2016) have designed two measures to assess the financial sector
component, i.e., the financial system liabilities as a part of GDP and the percentage of
funds granted to corporations. Claessens et al. (2018) have employed two indicators
of the financial system’s performance. They first assessed the share of overall credit,
directly issued by banks in the private sector rather than the central bank. In contrast,
the second estimated the component of overall funds available to private corporations.
These two indicators assume that a market with more corporate credit and investment in
the private sector should provide a more effective allocation of foreign funding. A bank
in the corporate sector, aiming to maximize earnings, would be more inclined to finance
profitable infrastructure ventures than a government bank. The latter aims to meet specific
guidelines for determining loans. It has been further argued that the level of financial depth
predicts long-term economic progress. Feldstein (2017) affirmed an economically robust
and statistically noteworthy association of financial growth with real GDP growth per
capita and overall productivity. However, the positive moderating influence of financial
growth on the physical accumulation of capital, and the rate of personal saving, remained
uncertain in their analysis.

Regarding causality, the top of the line is the “allow to disagree”, as variations in a
long-term correlation, and short-term association or in the non-linearity of the correlation
itself, is often taken up in various analyses, which makes it difficult to draw a conclusive
decision regarding which course of causality to take. Nevertheless, with a 17-country
regression, Loayza and Ranciere (2006) found an optimistic long-term correlation among
financial intermediation and output development interacts with mainly a short-term neg-
ative interaction. Additionally, with a threshold regression, Deidda and Fattouh (2002)
found a significant positive association between the degree of financial depth and economic
progress for wealthier countries and no meaningful association for poorer countries, which
is compatible with the non-monotonic correlation, as suggested in the study.

This study aims to assess the impact of economic openness and financial development
on economic progress in Pakistan during 1975–2018. Past research mostly used panel
data analysis, overlooking the country-specific characteristics of the stated impacts. For
policymaking, a pooled panel data analysis is not very helpful, since it gives a general
idea regarding the relationship among variables, disregarding the individual country’s
particular situation of variables under investigation. While resolving a specific problem,
studies that have focused on a particular country could provide more helpful insights. This
study is an excellent addition to the literature, as it focuses on country-specific features of
an emerging economy that would assist in practical policymaking. This research included
the variable of financial development to address the impact of the fast-developing financial
sector on economic progress. The inclusion of economic openness benefits the study, as
Pakistan has open economy-oriented policies, providing the opportunity to earn on exports
to boost economic progress. The Autoregressive Distributed Lag (ARDL) cointegration of
Pesaran et al. (2001) is used in this study for data analysis purposes. Granger causality is
applied to the causal direction among those variables, since it is a practical approach for
series with mixed integration order.

This study is divided into the following sections: The literature review regarding
the finance–trade–growth nexus is described in Section 2. Description of data, model,
and econometric methodology is in Section 3. Next, Section 4 exhibits the econometric
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findings of this study. Finally, Section 5 contains the conclusion and recommendations
for policymakers.

2. Review of the Literature

The varied economic literature has been drawn up on the avenues through which
the development of the financial sector influences the real economic field’s development
cycle. Lane and Milesi-Ferretti (2018) put forward their arguments that financial progress
is a critical component of a nation’s rapid economic progress. The exploration of the
financial growth nexus owes the concrete foundation of Schumpeterian Growth Theory.
The literature advocates two essential arguments while linking the progress of the financial
sector and economic progress. Haiss and Sümegi (2008) posed the first argument in
their study that the intensity of the financial sector’s relationship with the real economic
industry goes beyond a shift in the savings rate. There is no indication of a persistent long-
term correlation between the increase in physical capital accumulation and real economic
progress in the financial growth literature. Hence, while evaluating the technical help of
financial–economic nexus, one can look for specific theories that explain resource allocation
decision-making that encourages productive growth.

The second argument focuses on two obscurities about the partnership between the
emergence of financial sector structures for productive resource distribution and the rise
in the real economy (Irfan et al. 2019b; Ibrahim and Alagidede 2018). If higher returns
are anticipated, the savings rate may react uncertainly and increase or decrease due to
higher income and replacement impact returns. In the case of a lower risk and productive
distribution of resources, the reverse can occur regardless of the increase in the savings
rate. Saving rates will decline due to effective resource management and the reduction in
risk resulting from financial reforms (DeAngelo and Stulz 2015).

The spectrum of financial intermediaries’ services includes savings and resource
allocation, investment strategy assessment, risk control by providing diversified investment
choices, corporate governance by controlling companies and executives, and promoting
the transaction phase. Consequently, these facilities contribute to innovation and technical
improvements in industrial processes (Ahmad et al. 2021d). Throughout the sense of
Schumpeter’s statements of positive relations, debates were arising about the financial-
growth correlation (Rohde and Breuer 2016). Nevertheless, some empirical evidence has
been given to prove the positive correlation between financial innovations and progress.

In the pioneering work of Schumpeter (in the context of a developed economy), it
was claimed that in situations where a revolutionary invention triggers the substitution
of old business with a new industry, a cycle called “Creative Destruction”, in which all
downturns and bubbles cannot be avoided or corrected (Kılınç et al. 2017). In light of these
findings, it can be concluded that higher-level financial progress contributes to productivity
growth. In the view of a cross-country evaluation of the difference between the poorest and
wealthiest countries, it is assumed that if financial progress is pursued above the threshold
point, the divergent dynamics between the countries’ growth rates do not continue over
the long term (Aghion et al. 2005).

The empirical background on the nexus between trade openness and economic
progress has its roots in Neoclassical Growth Theory. It is assumed that the determination
of emerging economies to associate their domestic economies with different countries is
influenced by economic openness. Considering this assumption, Shahbaz et al. (2013a,
2013b; Shahbaz 2012) established a hypothesis that there is a correlation between eco-
nomic openness and economic progress, which results in growth and profitability. A
bilateral correlation between international trade and economic progress was reported by
(Omri et al. 2015), whereas (Ahmad et al. 2020c) demonstrated a bilateral causality between
financial prosperity, and economic openness. The discussion regarding the correlation
between economic openness and economic progress ranges from variance in economic
openness indexing to utilization of cross-sectional research and the correlational directions
(Keho 2017). Additionally, Truby (2018) argued that other scholars have analyzed that the
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interactions between the two do not comprehensively explain economic structures and
trade policy choices. In comparison, Zahonogo (2017) claimed that trade and economic
progress have a beneficial relationship.

Country-specific studies show contradictory facts. For instance, Uddin et al. (2013)
employed Cobb-Douglas functional form, matrix-based ARDL cointegration, and structural
break cointegration to recognize the long-term association between the variables of interest
in Kenya’s context. A positive association was uncovered between financial performance
and economic progress. Likewise, the study by Odhiambo (2010) applied a Granger
causality test between economic output and money supply. The authors recognized a
bilateral relationship among financial development indices through the money supply
ratio to economic progress and GDP. Odeniran et al. (2010) found economic progress boost
in response to the stock market turnover. However, the correlation was not strong in the
long-term, with causality from economic progress to financial performance. Bojanic (2012)
employed cointegrated multiple linear regression models, the Granger regression model,
and the error correction models to analyze Bolivian data from 1940–2010. The association
among economic progress, financial stability, and exchange accessibility was evaluated, and
revealed long-term stability among the study variables. Furthermore, Granger’s unilateral
causality was identified, varying from financial stability metrics and economic openness to
economic progress.

During the last three decades, the association between economic openness and eco-
nomic progress has gained substantial consideration in both (i.e., conceptual and empirical)
areas of the literature; though, there is no evidence regarding whether economic progress
is stimulated by economic openness. According to the theory of comparative advantage,
when a nation chooses to compete with another country, the latter must manufacture
products on which it has a competitive advantage. It concentrates on the field where it
has more substantial component capabilities and manufactures commodities on a greater
level (Irfan et al. 2019a). Consequently, this sector’s productivity and exports will increase,
which would improve overall economic progress (Iqbal et al. 2021). Many economists have
further expanded the theory. Xuefeng and Yaşar (2016) claim that globalization promotes
consolidation in industries with economies of scale, optimizing long-term output and pro-
ductivity. As a consequence of the international proliferation of emerging technology, new
endogenous development mechanisms describe a favorable association between economic
openness and economic progress.

An economy with such greater openness has a more substantial potential to leverage
advanced economies’ technologies. This ability helps it develop more quickly than a coun-
try with less economic openness. The importance of imitation factors in the relationship of
trade and growth is also indicated by (Musila and Yiheyis 2015). If the emerging economies
have fewer innovation costs than the developed world, they are expected to grow higher
than the developed world. Thus, the process towards convergence will take effect. It is
suggested by both arguments that countries that are in the process of development gain a
lot from the foreign exchange with mature technological countries. While several other
statements have been made, there may be some situations when access to markets may be
unfavorable for economic progress, such as when the country does not find it necessary
to use research and development for its operation (Almeida and Fernandes 2008). The
structure of trade also has an impact on product development (Hausmann 2016). Quick
learning of global technologies and adapting to the local climate also depends on whether
a country profits from the international exchange (Elavarasan et al. 2021).

The literature (Sun et al. 2019) has indicated a correlation between economic openness
and economic progress. Rassekh (2007) examined the link of trade and development for
150 countries. He stated that international trade is more efficient than those with higher
wages for countries with lower revenues. Chang et al. (2009) focused on 82 countries and
recorded that economic progress was motivated by economic openness. Afzal and Hussain
(2010) found no connection between exports/imports and economic progress in Pakistan.
On the contrary, Can et al. (2021) found a significant relationship between the two variables.
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Additionally, Klasra (2011) and Shahbaz (2012) challenged their claims, confirming that
Pakistan’s development hypothesis is dependent on trade (economic openness).

3. Methodology and Data
3.1. Model

The Cobb-Douglas production function has been opted to provide the following
estimation model:

Y = F (Financial development, economic openness, and foreign direct investment)
The functional form for estimation of growth equation is:

Growtht = α0 + α1DMAt + α2DCPt + α3TOPt + α4FDIt + εt (1)

All variables have undergone logarithmic formation to estimate the parameters, except
the DMA and FDI. Therefore:

ln GDPt = α0 + α1DMAt + α2lnDCPt + α3lnTOPt + α4FDIt + εt (2)

where α0 and εt represent constant and the stochastic error term, correspondingly.

3.2. Data

The primary purpose of this paper is to analyze the links of financial development
and economic openness with economic progress in Pakistan. This research employed
the annual time series data from 1975 to 2018 gathered from the world bank database
(World Bank 2019). The economic progress is determined using the GDP (current USD) year
prices. Financial development is measured from two perspectives: the first one is related to
the financial depth, measured through the deposit money banks’ asset to GDP (%). The
second one is financial efficiency. The financial system is said to be efficient if it can perform
its primary function of transforming deposits to the credits efficiently (Asongu 2015). The
study uses credit given to the private sector domestically as the indicator of the efficiency
of the financial system. Following Ahmad et al. (2021a), foreign direct investment is used
as the control variable to capture the macro-economic environment. The description of the
study variables is provided in Table 1.

Table 1. Description of study variables.

Symbols Variable Units/Descriptions Source

GDP Economic progress Current USD World Bank (2019) Indicators
ECOP Economic openness Sum of total imports and exports (% of GDP) World Bank (2019) Indicators
DMA Financial development Deposit money bank assets (% of GDP) World Bank (2019) Indicators
DCP Financial development Domestic credit to private sector (% of GDP) World Bank (2019) Indicators
FDI Foreign direct investment Foreign direct investment net inflows (% of GDP) World Bank (2019) Indicators

3.3. Estimation Methodology

The traditional cointegration approaches such as Johansen’s cointegration have con-
straints due to systemic breaks in macroeconomics dynamics (Uddin et al. 2013). Another
econometric methodology called an Autoregressive Distributed Lag boundary testing
method was established by (Pesaran and Shin 1999). ARDL cointegration has various
advantages over traditional econometric strategies.

Firstly, this methodology could be extended to a limited sample size of the analysis
(Pesaran et al. 2001), and thus performing bounds testing for this study is justified. Secondly,
both the variables I(0) and I(1) could also be included in the case of the mixed order of
integration. Thirdly, the short-term dynamics and long-term equilibrium for an unregulated
error correction model are concurrently calculated by a simple transformation matrix of
the variables. Fourthly, it calculates the short- and long-term components, which can
together eliminate autocorrelation and omitted variables issues. This technique often offers
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projections without any bias of a long-term model and appropriate t statistics when the
model is subject to the endogenous problem (Sloboda 2004). This analysis uses a unit root
test to verify that variable I(2) is not integrated. We used the ARDL method and prediction
equation to classify long-term relationships:

∆lnGDP = β0 + ∑
p
i=1 β1 ik ∆lnGDP t−i + ∑

p
i=0 β2 ∆DMAt−i + ∑

p
i=0 β3 ∆lnDCPt−i + ∑

p
i=0 β4 ∆lnTOPt−i+

∑
p
i=0 β5 ∆FDIt−i + λ1 lnGDP t−i + λ2DMAt−i + λ3 lnDCPt−i + λ4 lnTOPt−i + λ5 FDIt−i + εt

(3)

The εt and β0 in Equation (3) above are the error term and the drift element, respec-
tively. The terms having summation signs symbolize the dynamics of error correction in
the short term, though half of the equation above shows the relationship in the long term,
too. By considering the null hypothesis of no co-integration, the existence of long-term
correlation is assessed using Wald statistics/F-statistics, Ho = λ1 = λ2 = λ3 = λ4 = λ5 = λ6 =
λ7 = 0, whereas the alternate hypothesis states that all variables under consideration are
not equal to 0. In contrast, Pesaran et al. (2001) calculated F-statistics by assuming that
either variable value will be stationary I(0) and I(1). The optimal lag for variables might
be nominated by the Akaike Information Criteria (AIC), considering the lag length. The
number of regressions was estimated as (p + 1) K by the ARDL method, where lags are
shown by P and K, symbolizing the variables in equation. The AIC nominates the maxi-
mum lag length interrelated to the variables. The model of error correction is symbolized
in the following was if a long term relationship exists after considering the lag length:

∆lnGDP = β0 + ∑
p
i=1 β1 ik ∆lnGDPt−i + ∑

p
i=0 β2 ∆DMAt−i + ∑

p
i=0 β3 ∆lnDCPt−i + ∑

p
i=0 β4 ∆lnTOPt−i+

∑
p
i=0 β5 ∆FDIt−i + λ1 lnGDP t−i + λ2DMAt−i + λ3 lnDCPt−i + λ4 lnTOPt−i + λ5 FDIt−i + θ ECTt−i + εt

(4)

whereas the term θ signifies the equilibrium speed of adjustment in the long term after
the shock in the short term. Various tests such as heteroscedasticity, functional form, and
serial correlation are applied in this study to analyze the model’s goodness of fit. For
testing stability and reliability, tests such as CUSUM and CUSUMSQ were also performed.
The regression model is said to be stable if the results of these are within a 5% level
of significance.

4. Empirical Results and Discussions

To ensure that the time series data are stationary, the integration order of those series
is important. For series integration at both I(0) and I(1), the ARDL cointegration method
application is justified. The long-term relationship may also be investigated by Johansen
and Juselius’ (Johansen and Juselius 1990) technique. This study included unit root tests,
Augmented Dicky-Fuller, and the Phillips-Perron (PP), in determining the integration order
of concerned variables (see Table A1 in Appendix A). The outline of applied methods is
shown in Figure 1.

It, thus, defines the integration order as a mixture of the level and the first differ-
ence, rendering the usage of the ARDL cointegration valid. The AIC and SBC determine
the optimal lag length. The F-statistics appeared significant, concluding the long-term
association among the variables of interest (see Table A2 in Appendix A). This infers that
cointegration among the variables exists. The values estimated by F-statistics are greater
than the values for the upper bound, which are the critical values with constant and no
trend (Shahbaz 2012).

Table A3 provides the long-term forecasts for the ARDL method with specific diag-
nostic test statistics (see Appendix A). The findings indicate that the long-term association
with DMA is significantly positive, showing the vanishing effect of financial development
(Osei and Kim 2020). More specifically, an increase of 1 unit in deposit money reserves
corresponds to an improvement of 0.0140 units in economic progress. In the long-term,
deposits will therefore be seen as the leading source for a long-term investment with signif-
icant economic progress implications. The findings further show a negative association
between lending to the private sector domestically and long-term economic progress. This
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is not aligned with the growth effect of financial development (Nasreen et al. 2020). Addi-
tionally, this finding did not lend credence to (Ahmad et al. 2019). Yet, in the short term, this
impact is significantly positive. It entails that the effective distribution of private credit to
productive domestic ventures can boost business operations and economic progress. In the
same vein, Wang and Tan (2021) found economic development promotion effect of financial
development across Chinese provinces. The literature (Ernst 2019) found similar findings
by revealing that financial market development leads to economic development. Along
these lines, Vo et al. (2019) presented interesting empirical outcomes. In the short term,
financial derivatives were revealed to boost economic progress in India, the United States,
and Japan. This effect vanished in the long-term process for these countries. However, for
China, those derivatives provided a short-term negative and long-term positive impact on
economic progress. In 20 Indian states, Pradhan et al. (2021) revealed economic growth
boosting the impact of financial inclusion, which is consistent with our results in the short
term, and vice versa. In contrast, Cheng et al. (2021) spun out the negative influence of
financial development on economic development across selected 72 global economies.J. Risk Financial Manag. 2021, 14, x FOR PEER REVIEW 8 of 19 
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Moreover, the connection between economic progress and economic openness is
negative in the long term but positive in the short-term. This result is consistent with
(Huang and Sun 2019) in the case of Korea, China, and the United States. At the same
time, it diverges from (Rajan and Zingales 2003), since they showed a positive link between
economic progress and economic openness in the long term. Similarly, Majumder et al.
(2020) found a statistically significant and positive impact of trade openness on economic
growth in 95 economies worldwide. In addition, Arvin et al. (2021) revealed a positive
influence of trade openness on the economic growth of G-20 countries, which is aligned
with our results in the short term. Li and Wei (2021) found a positive impact of openness
and financial development on economic growth with a differentiated degree of influence
across 30 Chinese provinces.

In the same way, Atil et al. (2020) disclosed a positive linkage between economic
growth and financial development in Pakistan. Furthermore, Ghazouani et al. (2020) found
that trade openness accelerated the economic progress of Asia-Pacific nations. Finally,
Kong et al. (2021) found an interesting finding, demonstrating that trade openness pro-
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moted economic growth quality in both the long and short-term for the Chinese economy.
There is a statistically significant negative association between GDP and ECOP in the long
term, while a positive relationship in the short term. This finding calls for adaptations
in dealing with international trade policy to enhance economic openness. It is essential
to say that, provided this condition, the policymakers should be very cautious in manip-
ulating their actions in the opening of an emerging economy in the light of long-term
negative effects.

For short-term links, the error correction method (ECM) is applied. A short-term
correlation among finance–trade–growth exists when the error correction term’s coefficient
is significantly negative (see Table A4 in Appendix A). The findings reveal that the error
correction term has a negative and statistically significant value of 23.8%, which tells that
concerned variables are connected in the long term. This demonstrates that any instability
in economic progress would be resolved in the long term with a pace of 23.8%. The
long-term and short-term relationships are graphically presented in Figure 2.
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This study employed sensitivity analysis to analyze the model’s reliability. In the lower
panel of Table A3, findings for normality of the model, serial correlation, heteroscedasticity,
and Ramsey reset test’s functional form are shown (see Appendix A).

The research model’s stability is examined through the cumulative sum (CUSUM)
and the cumulative sum of the squares (CUSUMSQ) tests. The estimated graphs of the
CUSUM and the CUSUM square are shown in Figures 3 and 4. The ARDL cointegration is
applied to observe the coefficient’s stability. All the figures illustrate that the assessed line
is reasonable and within the critical boundaries at a 5% significance level. Thus, models
are found to be reliable and stable after estimation.

J. Risk Financial Manag. 2021, 14, x FOR PEER REVIEW 11 of 19 
 

 

 
Figure 3. The plot of the cumulative sum of recursive residuals. 

 
Figure 4. The plot of the cumulative sum of squares of the recursive residuals. 

4.1. Granger Causality and Variance Decomposition Analysis 
The details of the Granger-based causality tests are reported in Table 2. The findings 

indicate that there is a clear unilateral causality between financial development and 
economic openness. The results also reveal that a bilateral causality exists between 
economic openness and economic progress. The Innovation Accounting method 
involving the analysis of variance decomposition was also used to observe the anticipated 
influence of economic openness and financial development on economic progress, as the 
ARDL estimates do not give any conclusion regarding the correlation outside the sample 
period. It has been posited that the generalized impulse response function only tells the 
nature of the shock but does not demonstrate the degree of that particular shock (Shahbaz 
et al. 2013a). So, the variance decomposition is used to find the magnitude of this shock 
(see Table 3). It determines the input of every innovation to h-step ahead dependent 
variable’s forecast error variance. It gives a mean value for influential shocks’ comparative 
significance in illuminating the deviation in the dependent variable (Pesaran et al. 1999). 
Hashimzade et al. (2013) put forward that the outcomes revealed by the variance 
decomposition approach were more reliable than other econometric methods in the same 
domain. 

  

 

-15

-10

-5

0

5

10

15

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

CUSUM 5% Significance

 

-0.4

0.0

0.4

0.8

1.2

1.6

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

CUSUM of Squares 5% Significance

Figure 3. The plot of the cumulative sum of recursive residuals.

J. Risk Financial Manag. 2021, 14, x FOR PEER REVIEW 11 of 19 
 

 

 
Figure 3. The plot of the cumulative sum of recursive residuals. 

 
Figure 4. The plot of the cumulative sum of squares of the recursive residuals. 

4.1. Granger Causality and Variance Decomposition Analysis 
The details of the Granger-based causality tests are reported in Table 2. The findings 

indicate that there is a clear unilateral causality between financial development and 
economic openness. The results also reveal that a bilateral causality exists between 
economic openness and economic progress. The Innovation Accounting method 
involving the analysis of variance decomposition was also used to observe the anticipated 
influence of economic openness and financial development on economic progress, as the 
ARDL estimates do not give any conclusion regarding the correlation outside the sample 
period. It has been posited that the generalized impulse response function only tells the 
nature of the shock but does not demonstrate the degree of that particular shock (Shahbaz 
et al. 2013a). So, the variance decomposition is used to find the magnitude of this shock 
(see Table 3). It determines the input of every innovation to h-step ahead dependent 
variable’s forecast error variance. It gives a mean value for influential shocks’ comparative 
significance in illuminating the deviation in the dependent variable (Pesaran et al. 1999). 
Hashimzade et al. (2013) put forward that the outcomes revealed by the variance 
decomposition approach were more reliable than other econometric methods in the same 
domain. 

  

 

-15

-10

-5

0

5

10

15

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

CUSUM 5% Significance

 

-0.4

0.0

0.4

0.8

1.2

1.6

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

CUSUM of Squares 5% Significance

Figure 4. The plot of the cumulative sum of squares of the recursive residuals.

4.1. Granger Causality and Variance Decomposition Analysis

The details of the Granger-based causality tests are reported in Table 2. The findings in-
dicate that there is a clear unilateral causality between financial development and economic
openness. The results also reveal that a bilateral causality exists between economic open-
ness and economic progress. The Innovation Accounting method involving the analysis of
variance decomposition was also used to observe the anticipated influence of economic
openness and financial development on economic progress, as the ARDL estimates do not
give any conclusion regarding the correlation outside the sample period. It has been posited
that the generalized impulse response function only tells the nature of the shock but does
not demonstrate the degree of that particular shock (Shahbaz et al. 2013a). So, the variance
decomposition is used to find the magnitude of this shock (see Table 3). It determines the
input of every innovation to h-step ahead dependent variable’s forecast error variance.
It gives a mean value for influential shocks’ comparative significance in illuminating the
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deviation in the dependent variable (Pesaran et al. 1999). Hashimzade et al. (2013) put
forward that the outcomes revealed by the variance decomposition approach were more
reliable than other econometric methods in the same domain.

Table 2. Results of Granger causality test.

Dependent Variable
Explanatory Variables

GDP DMA DCP ECOP FDI

GDP - 0.0077 0.1599 0.0239 0.3316
DMA 0.3485 - 0.1890 0.0557 0.4903
DCP 0.4152 0.3408 - 0.1586 0.2435

ECOP 0.0139 0.1416 0.0472 - 0.9039
FDI 0.2222 0.2515 0.0405 0.8497 -

Table 3. Variance decomposition.

Period S.E. GDP DMA DCP ECOP FDI

Variance decomposition of GDP

1 0.030504 100.0000 0.000000 0.000000 0.000000 0.000000
2 0.044463 96.21634 0.804494 0.076459 1.313299 1.589411
3 0.056440 93.26348 3.056585 0.050743 0.827656 2.801537
4 0.066839 90.34045 5.801936 0.056167 0.991467 2.809978
5 0.076065 87.92393 7.652861 0.044674 1.873937 2.504601
6 0.084152 86.53894 8.357100 0.090045 2.775408 2.238508
7 0.091273 85.96828 8.284913 0.377456 3.301638 2.067715
8 0.097727 85.70823 7.851359 0.996381 3.477515 1.966515
9 0.103749 85.44570 7.318215 1.869667 3.465375 1.901042

10 0.109472 85.10455 6.805199 2.847742 3.390865 1.851648

Variance decomposition of DMA

1 1.450643 0.159072 99.84093 0.000000 0.000000 0.000000
2 1.955191 5.743823 83.54475 0.476343 7.906636 2.328444
3 2.213662 14.89774 68.37956 0.384053 11.66663 4.672015
4 2.345434 21.87497 60.94020 0.741776 11.11816 5.324883
5 2.427097 25.76490 56.94467 1.815768 10.38266 5.092007
6 2.486801 27.95984 54.24532 3.034261 9.898077 4.862508
7 2.538791 29.63414 52.06349 4.080755 9.522447 4.699170
8 2.592683 31.31703 49.95930 4.957889 9.259895 4.505891
9 2.652297 33.14441 47.77084 5.722121 9.008832 4.353798

10 2.716196 35.04624 45.57493 6.384030 8.712953 4.281844

Variance decomposition of DCP

1 0.075941 3.572254 19.24359 77.18416 0.000000 0.000000
2 0.109391 1.785221 20.64857 71.11649 4.448342 2.001378
3 0.130133 1.431918 21.13309 69.77311 4.988166 2.673711
4 0.141168 1.248810 21.21020 70.20563 4.760803 2.574560
5 0.146905 1.194314 21.07325 70.85960 4.493184 2.379652
6 0.150174 1.433141 20.77214 71.01405 4.311512 2.469160
7 0.152219 1.947531 20.40921 70.72754 4.196486 2.719233
8 0.153544 2.590741 20.08905 70.27463 4.129852 2.915724
9 0.154468 3.243624 19.84963 69.79859 4.104238 3.003922

10 0.155209 3.862739 19.67178 69.32863 4.110844 3.026003
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Table 3. Cont.

Period S.E. GDP DMA DCP ECOP FDI

Variance decomposition of ECOP

1 0.031073 3.697415 0.816122 4.635088 90.85137 0.000000
2 0.036259 2.841786 0.630312 5.113703 90.73130 0.682901
3 0.038383 2.774935 0.790690 9.300208 86.41648 0.717690
4 0.040391 3.034416 2.147569 14.98405 78.23422 1.599750
5 0.042345 3.256289 3.781151 19.30029 71.43336 2.228914
6 0.043558 3.350567 4.650880 21.75820 67.93086 2.309487
7 0.044083 3.410579 4.885040 22.99030 66.45118 2.262905
8 0.044299 3.496313 4.895454 23.56176 65.80422 2.242253
9 0.044438 3.646503 4.870260 23.82061 65.43377 2.228854

10 0.044571 3.886039 4.842037 23.94293 65.09422 2.234775

Variance decomposition of FDI

1 0.388309 4.605180 11.01119 7.441893 0.003992 76.93775
2 0.602229 12.29710 10.60439 9.863815 0.460303 66.77439
3 0.706270 14.44410 12.70374 15.71989 0.580766 56.55151
4 0.763087 13.98511 15.20175 21.07114 1.005120 48.73688
5 0.801539 12.92390 16.75811 24.01427 1.740486 44.56323
6 0.822447 12.30067 17.28011 24.99785 2.387631 43.03373
7 0.828801 12.12364 17.33705 25.17811 2.651540 42.70965
8 0.829424 12.12721 17.32177 25.17693 2.672054 42.70204
9 0.829756 12.14973 17.32453 25.17086 2.686095 42.66878

10 0.830385 12.16245 17.32409 25.17722 2.731322 42.60492

Hence, this study expects the dynamic causal links of financial development and
economic openness with the economic progress of Pakistan for the next ten years. The
results explain that about 85.10% of economic progress is affected by its standard innovation
shock. GDP responds by 6.80%, 2.84%, 3.39%, and 1.85% when the one standard deviation
variation is attributed to the financial development, economic openness, and foreign direct
investment, respectively. The result is confirmed by the outcome of the impulse response
function, which is also anticipated for the next ten years. Financial development would be
the main contributor to economic progress. Moreover, the impulse response function plots
also confirmed these impacts.

4.2. Fully Modified Least Squares

The estimations accomplished for the long term from the ARDL approach are then
examined for robustness by applying another single Equation estimator approach that is
known as FMOLS (Stock and Watson 1993) (see Table 4). The most important benefit of
the FMOLS approach is that it reflects the combination of integration orders of variables
cointegrated in the time series data. The valuation of this approach elaborates the regression
of the I(1) variables in response to other I(1) variables having leads (p), the first difference
lags (_p), and the other variables having the integration order I(0) having the constant term
(Kao et al. 1999). FMOLS approach is advantageous as it solves the problem of possible
endogeneity and bias in a small sample.

Table 4. Results of the fully modified least squares (FMOLS).

Variables Coefficients Std. Error p-value

DMA 0.0569 0.0054 0.0000
Ln DCP −0.3748 0.1682 0.0318
Ln TOP 1.1192 0.5118 0.0350

FDI 0.0451 0.0371 0.2313
C 8.5400 0.9482 0.0000
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5. Conclusions and Policy Proposals

The research explored the linkage of financial development and economic openness in
Pakistan’s economic progress during 1975–2018. For assessing the existence of cointegration
in the concerned variables, the ARDL cointegration was utilized. We used the deposit
money bank asset (DMA) as a percentage of GDP and domestic credit to the private sector
(DCP) as a percentage of GDP to reflect the calculation of financial development. At the
same time, economic openness was represented by the contribution of export and import
to GDP. The long-term findings indicated the long-term stability among the variables of
interest. The Granger causality method is applied to assess the direction of causality among
all the variables under consideration. A robustness analysis was performed using FMOLS
to validate the stability and accuracy of the ARDL findings.

Unit root test revealed the mixed integration order of series under analysis. The
findings of the ARDL suggested that there was a long-term association between financial
development and economic progress, whereas, in the short term, the association existed
between economic openness and economic progress. In comparison, the ECTt−1 coefficient
(−0.2388) had the predicted sign with significant outcomes. This indicates the speed of
correction from short-term imbalance to long-term balance by roughly 23.88%. In addition,
the findings of the CUSUM and CUSUMSQ stability tests declared the stability of the
estimated models.

To achieve the goal of economic progress, policymakers and the government should
take steps to develop a solid financial system and ensure that financial institutions can
offer adequate funds to the productive areas of the Pakistani economy. Policymakers
should make sure that the funds given to the private sector are being utilized for innovative
programs to set up a sustainable development path for the economy. In addition to that, the
capital sector also needs to be consolidated to enable the utilization and effective transfer
of resources into economically active areas. The financial sector should be improved to
help the introduction of government privatization. Consequently, policymakers may use
shifts in the economic progress or real sector to control the course of development and
growth of commercial and financial regions of the economy as the economic progress is
linked to economic openness and financial development. Finally, in light of our findings,
the short-term macroeconomic policies should promote economic openness to support
open economy macroeconomic activity in the short run to promote economic prosperity
and sustainable economic progress in the long run.
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Appendix A

Table A1. Results of Unit root test.

Variables Intercept Intercept &Trend

Level 1st Diff Level 1st Diff

ADF

Ln GDP
−1.0914 −5.5010 ** −2.2875 −5.4528 **
[0.7107] [0.0000] [0.4314] [0.0003]

DMA
−0.6846 −6.0107 ** −2.6637 −5.9696 **
[0.8398] [0.0000] [0.2560] [0.0001]

Ln DCP
−1.6708 −5.3959 ** −3.0575 −5.3159 **
[0.4384] [0.0001] [0.1302] [0.0005]

Ln ECOP
−2.3015 −6.9202 ** −2.5545 −6.9659 **
[0.1761] [0.0000] [0.3020] [0.0000]

FDI
−2.9479 ** −4.3951 ** −3.1589 −4.0991 **

[0.0484] [0.0011] [0.1066] [0.0139]

PP

Ln GDP
−1.0434 −5.5010 ** −2.4490 −5.4528 **
[0.7291] [0.0000] [0.3506] [0.0003]

DMA
−0.2895 −7.4951 ** −2.8454 −9.5753 **
[0.9180] [0.0000] [0.1898] [0.0000]

Ln DCP
−1.8055 −5.3959 ** −2.5848 −5.3159 **
[0.3730] [0.0001] [0.2888] [0.0005]

Ln ECOP
−2.3604 −7.2970 ** −2.5450 −9.2747 **
[0.1587] [0.0000] [0.3062] [0.0000]

FDI
−2.2911 −4.3951 ** −2.4570 −4.3686 **
[0.1793] [0.0011] [0.3468] [0.0063]

Note: ** indicates 5% significance level.

Table A2. Bound testing for ARDL model.

Test-Statistic Value K

F-Statistic 9.7173 4

Significance Lower I(0) Upper I(1)

10% 2.45 3.52
5% 2.86 4.01

2.5% 3.25 4.49
1% 3.74 5.06

Table A3. Long-term findings based on the chosen ARDL model.

Variables Coefficients Std. Error p-Value

LnDMA 0.0140 0.0840 0.0107
Ln DCP 1.2948 0.2617 0.0001

Ln ECOP −2.5760 0.8963 0.009
LnFDI 0.3741 0.0683 0.0000

C 18.3992 2.1036 0.0000

Diagnostic Tests

LM Serial correlation tests 1.3929 (0.2809)
Harvey Heteroscedasticity 0.9045 (0.5849)

Functional form Ramsey reset test 1.0860 (0.3104)
Normality 0.0772 (0.9621)
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Table A4. Short-term findings with error correction representation.

Variables Coefficients Std. Error p-Value

∆LnDMA 0.0033 0.0024 0.1946
∆Ln DCP −0.3065 0.0772 0.0008 **

∆Ln DCP(-1) −0.0127 0.1061 0.9059
∆Ln DCP(-2) 0.1407 0.0674 0.0499 **
∆Ln ECOP 0.0600 0.0316 0.0330 **

∆Ln ECOP(-1) −0.0590 0.1757 0.7402
∆Ln ECOP(-2) 0.0239 0.1668 0.8873
∆Ln ECOP(-3) 0.7190 0.1417 0.0001

∆Ln FDI 0.0462 0.0120 0.0011
∆Ln FDI(-1) 0.0068 0.0176 0.7012
∆Ln FDI(-2) −0.0005 0.0163 0.9748
∆Ln FDI(-3) −0.0301 0.0111 0.0135

ECM(-1) −0.2388 0.0542 0.0003 ***

Diagnostic Tests

R2 0.8066 Durbin-Watson Stat. 2.0666
Adjusted-R2 0.6230
F-Statistics 4.3925

Prob. F-statistics 0.0009
Note: *** and ** indicate 1% and 5% significance levels, respectively.
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