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Abstract: This study empirically examines the nexuses between the natural resource rent and
financial development in the context of the emerging economy of Pakistan, between 1984 and
2018, by subsuming the important role of institutional quality in this context under symmetric,
asymmetric, and threshold settings. The literature to date provides no evidence on the asymmetric
relationship between natural resource rent and financial development, and the moderation role of
institutional quality in this connection. We show that natural resource rent negatively influences
financial development, whereas institutional quality boosts financial development and positively
moderates the relationship in the context of Pakistan. Also, we find a single significant threshold value
of 3.097 above which the relationship of resource rent-finance turns nonlinear—as up to this threshold
the coefficient is 3.228, which declines slightly to 2.804 above the threshold level. This implies that
regulators should maintain at least an institutional quality level of up to 3.097 to experience the most
desired financial benefits of the natural resource rent in Pakistan. Moreover, the results corroborate
the existence of asymmetries in the relationship between the natural resource rent and financial
development. This empirical evidence provides fresh insight for stakeholders regarding ambiguous
natural resource rents and financial sector development nexuses and recommends that planning
organs in Pakistan and other countries in a similar development cadre should use institutional quality
as a tool to avoid the resource curse and view natural resources as a blessing rather than a curse.

Keywords: natural resource rent; financial development; institutional quality

1. Introduction

Since the emergence of a finance-led growth view [1–9], researchers have devoted great attention
to exploring the determinants of financial development (FD) (e.g., [10–23]), and this debate is still
evolving. The natural resource rent (NRR) as a determinant of FD has received substantial attention
among research scholars, such as [24–28], but they have failed to determine its role conclusively. Most
of the extant literature (e.g., [24,25,27,29]) has reported a negative impact of the NRR on FD in various
resource-rich countries (famously referred to as “the resource curse hypothesis” (RCH) or “the natural
resource curse paradox”) [30–32].

However, this orthodox perspective on the natural resource curse as a hurdle to development
has been refuted by many scholars in previously published empirical literature; [26,28] for example,
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reported natural resources as a stimulus to FD and proved it is a blessing rather than a curse. Thus,
the negative impact of the NRR on the development of the financial sector has not always existed,
as reported by [26,28]. Various factors could help countries in obtaining benefits from resource revenue
and turn the resource curse into a blessing. According to [33], the resource curse hypothesis is attributed
to the rent-seeking behavior of the public office holders entrusted with the management of economic
affairs. Atkinson and Hamilton [34] reported that the incapability of the government to manage and
channel the resource revenue to sustainable development is the basic reason behind the existence of
the resource course hypothesis [33].

Therefore, the theory postulates that the presence of strong institutions mitigates the negative
impact of resource revenue by controlling rent-seeking behavior (Mehlum, et al. [35]). This issue
of a potential negative impact can be mitigated by enhancing the quality of economic and political
institutions [36]. Thus, the NRR requires a high-quality institutional setup which may control misuse
of resource rent and may allow a country to escape from the negative impact of the NRR and thereby
enhance FD [37]. The quality of institutions decides the impact of resource rent on FD, and whether
resource abundance is a blessing or curse for any country [38].

Surprisingly, the extant literature has generally ignored the decisive role of institutional quality
in relationships of NRR and FD [24–28]. Hence, the fact that the role of institutional quality in the
resource-finance nexus has been overlooked has made the theme difficult to locate in the existing literature.

Moreover, the literature has largely focused on developed countries, especially American and
European countries (see, for example, [26,39]), or developing economies such as, African countries
(see, for example, [29,40–42]), which have different institutional and financial sector dynamics. From
emerging countries perspective (such as Pakistan) the literature is scant. Pakistan is an emerging
economy, blessed with huge natural resource wealth. Considering the natural resource abundance,
researchers have recently focused their attention on examining the impact of the NRR on various
economic indicators, mainly on economic growth (see, for example, [43]). However, the literature has
very much ignored the nexus between natural resources and FD, which is regarded as an important
driver of economic growth. Recently, Asif et al. [44] has provided the only scholarly evidence relating
to the impact of the NRR on FD in Pakistan, and has documented a natural resource curse in the
financial sector of Pakistan. However, their study does not consider the role of IQ in this context,
which makes their findings elusive. Hence, to the best of our knowledge, this may be the first study in
the context of Pakistan which captures the moderation role of IQ in the nexus of the NRR-FD.

Furthermore, it has been established in the literature that various country-specific attributes such
as culture, institutional environment, development level, etc. significantly influence the relationship
between the macro-economic variables of any country [45,46]. Therefore, the findings of these studies
cannot be generalized to emerging economies such as Pakistan. Pakistan is an emerging economy that
possesses a unique institutional framework and FD dynamics along with abundant natural resources
which make it an important case to study. Finally, the existing literature assumes a linear relationship
among the NRR, FD, and IQ, although this relationship could be non-linear (asymmetric).

Shin, et al. [47] postulate that the economic and financial shocks/crises, restructuring programs,
regional and international disparities, and abrupt shifts in policies may influence macroeconomic
variables, which consequently, could engender asymmetries in their dynamic relationship. Moreover,
if non-linearities exist in a relationship then linear models may fail to give reliable and consistent estimates.

Therefore, overlooking the existence of non-linearities in resource-finance nexuses may produce
biased empirical results. Furthermore, through asymmetric analysis, the response of FD to both
positive and negative changes to the NRR could be captured separately, which is imperative for policy
formulation [48]. The FD could respond differently to positive and negative changes to the NRR. For
policy formulation, it is imperative to know the response of FD to both appreciation and depreciation
in the NRR. However, to the best of our knowledge, no study has attempted to explore the asymmetric
relationship between the NRR and FD.
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Given the foregoing observation, the objective of this study is to answer the following two critical
questions empirically. First, “In the context of the Pakistani economy, what is the long-run relationship
between the NRR and FD when IQ acts as a moderator? Second, “Do asymmetrical relationships
exist between the NRR and FD in Pakistan?” Our study has made an invaluable contribution by
investigating the ambiguous relationship between the NRR and FD, and the role of IQ in this paradigm.
The findings of this study are useful for stakeholders seeking a source to help turn the resource curse
into a blessing for the financial sector.

Furthermore, unlike the existing literature, which ignores asymmetries in the resource-finance
relationship, this study has applied the nonlinear autoregressive distributed lag (NARDL) cointegration
approach of [47] along with the Autoregressive Distributed Lag (ARDL) bound test to cointegration [49],
to explore potential asymmetries in the NRR and FD nexuses for the first time in the economic literature
and to provide valuable insight for policymakers.

Finally, we find a single significant threshold value of 3.097 above which the relationship of the
NRR and FD turns nonlinear. It is interesting to note that up to a threshold of 3.097 the coefficient is 3.228,
and above this threshold, the coefficient declines slightly to 2.804. Importantly, above the identified
threshold the variation explained by the NRR declines slightly. This implies that regulators should
maintain at least an IQ level of up to 3.097 to experience the most desirable financial benefits of the NRR.

The rest of this study is organized as follows; Section 2 contains the literature review, Section 3
provides details of the research design and methods, Section 4 discusses the empirical results,
and Section 5 outlines the conclusion and policy implications of the study.

2. Literature Review

The NRR is profit accrued from trading natural resources, after deducting the cost of such trade
(payments to factors of production) and also considering the opportunity costs of production [50].
The literature has mainly focused on the role of the NRR in the economic progress of countries and has
reported mixed evidence [51–58]. The adverse effect of the NRR on economic growth is coined as a
“the resource curse hypothesis”, which is widely investigated in diverse contextual settings. Classical
growth theory postulates that natural resource wealth does not foster economic performance [38,59,60];
low economic growth is attributed to a poor institutional environment characterized by corruption,
the inefficiency of the bureaucracy and mismanagement [57].

However, the positive role of the NRR in stimulating economic growth has also been observed
by famous economists such as David Ricardo and Adam Smith. Natural resource endowment
enhances economic growth by creating ample investment opportunities and markets in developing
economies [61,62]. Brunnschweiler [63], articulated that natural resource endowment fosters economic
growth through sound institutions. Many other scholars have rejected the resource curse hypothesis, for
example, [64–67], and concluded that the NRR is a blessing rather than a curse. Arin and Braunfels [68]
also rejected the resource curse view of natural resources and provided fresh evidence regarding the
positive role of natural resources on growth via a sound institutional environment. Erdoğan, et al. [69]
examined the impact of natural resource exports on economic growth and the role of financial deepening
in this context. They evidenced that the impact of natural resource exports on economic growth is
sensitive to the level of financial deepening; when financial deepening crosses a threshold of 45%
natural resource exports significantly enhance economic growth.

Likewise, considering the question of whether the NRR is a “curse” or “blessing” for the
development of the financial sector, the empirical literature has produced conflicting evidence.
The traditional view suggests the NRR hinders FD by influencing trade openness, Dutch diseases,
rent-seeking, and corruption. Arguably, Yuxiang and Chen [24] were the first to explore the relationship
between the NRR and FD in the context of China and reported an adverse effect of the NRR on FD. They
argue that the NRR has a negative impact on FD through enhancing corruption, rent-seeking, misuse
of the NRR and Dutch diseases. Recently, Guan, Kirikkaleli, Bibi and Zhang [25] also reported similar
results in China. Furthermore, Mlachila and Ouedraogo [27] investigated the resource curse hypothesis
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in a sample of 68 resource-rich countries and found strong evidence of the natural resource curse in the
financial sector of sample countries, operating through the commodity price shocks channel.

Recently, the role of institutions in economic and financial development has been widely
acknowledged [70,71]. Economists generally agree that the outcome of economic policies and
resource abundance in an economy is sensitive to the quality of its institutions [72]. Irrespective of
how well-devised policy is, or how many resources a country has, if institutions are not supportive
then the positive outcome from such policies or resources cannot be realized [73]. Institutions are
the humanly created rules of the game in a society which shape economic, political, and social
interactions. They include the formal and informal standards that decide how people treat and
interact with each other [74]. Bhattacharyya and Hodler [75], studied the mediating role of IQ
between the NRR and FD and reported that in the absence of sound political institutions in a country,
natural resource wealth weakens contract enforcement, which is consequently harmful for FD, ceteris
paribus, while the presence of sound institutions enhances contract enforcement, which is useful
in accelerating FD. Meager economic development in resource-abundant economies is attributed to
corruption, the potential existence of rent-seeking and patronage [76]. Further, [76] recommended
addressing rent-seeking behavior and patronage by enhancing IQ through focused policies along with
macro-economic management in resource-abundant economies. Costa and Santos [37], examining
the role of institutions in allotting royalties from hydrocarbon resources to minimize the resource
curse, reported huge misappropriation by institutions. They recommend that enhancing the quality of
institutions responsible for monitoring oil rents disbursement and utilization and enhancing public
participation may help to avoid the misappropriation of oil rents. Taguchi and Lar [77] studied the
natural resources curse hypothesis for two different periods in selected economies from 1980–1995
and 1995–2014. For the first period, their results validate the natural resource curse hypothesis [33],
while the results are reversed for the second period, due to a better institutional environment in the
sample countries.

Rathinam and Raja [78] studies the nexuses between IQ and FD in the Indian context and observed
a causal relationship between institutional development and FD, which eventually enhances economic
growth. Similarly, Khan et al. [79] examine a long-run association between IQ and stock market
development in the context of Pakistan. Recently, Dwumfour and Ntow-Gyamfi [29] have empirically
studied the relationship between resource-abundance, FD, and IQ, and evidenced that IQ reduced
the negative impact of the NRR on FD. Bulte, et al. [80] noticed that the direct influence of mineral
resource rent on financial sector development is ambiguous; however, indirectly mineral resource rent
positively influences FD when IQ is introduced into the analysis. Huang [81] examined whether an
improvement in the quality of political institutions enhances FD. The empirical findings revealed that
IQ fosters FD in the short-run in developing economies and an increase in FD is observed following a
democratic transformation in a country.

Summing up, the NRR can undermine FD by enhancing corruption, rent-seeking, misuse of
resources, and Dutch diseases, and weakening contract enforcement. The literature contends that a
sound institutional environment can potentially check channels through which the natural resource
curse operates in the financial sector and turn the curse into a blessing. Moreover, the literature
suggests that various macroeconomic variables as fundamental determinants of FD such as economic
growth, economic policy uncertainty, trade openness, and capital must be taken as control variables in
our model for efficient and reliable results.

The FD and economic growth relationship is a bidirectional phenomenon, i.e., a supply-leading
and demand-following hypothesis. The earlier view considers economic growth as a function of
FD, as a developed financial system minimizes the information asymmetry and transaction costs,
which attracts domestic and foreign financial resource into the economic system [33,82–84]. The latter
view holds that economic growth stimulates FD (banking sector and financial markets) via increased
investment opportunities and demand for financial services [13,39,85,86]. Therefore, economic growth
as an important determinant of FD is included as a control for FD in our analysis.
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Trade openness is a stimulus to exports and—accompanied by increased demand for financial
services and the scale of the financial sector—is also an important determinant of FD [87–89]. Openness
enhances FD only in the presence of sound institutions [90]. Moreover, according to Baltagi, et al. [91],
capital account and trade openness are significant determinants of FD. Trade openness seems to have
a positive impact on FD; therefore, we take openness as a control for FD in our study. [92] defined
economic risk as a risk that emerges from the uncertainty of fiscal and monetary policies devised by
the government and central bank of a country.

The author argues that the government uses economic policy as a tool to shape financial markets and
make frequent adjustments according to the economic conditions. Uncertainty regarding government
economic policy has a profound effect on financial markets and it undermines the development
process [93–95]. Therefore, we have used the economic risk index developed by Baker et al. [96]
as a control variable in our model. Capital also significantly influences the FD; therefore, in line
with [26,39,97] we also incorporate capital as a control variable in our model.

Moreover, as mentioned in the introduction section the existing literature on the NRR and FD
nexuses only assumes a symmetric relationship and ignores the existence of asymmetries. Abdulahi,
Shu and Khan [51] empirically investigated the links between the NRR and economic growth and found
an asymmetric relationship between the NRR and economic growth, subject to a certain threshold
level of IQ. When IQ crosses a certain threshold level, only then can the NRR benefit economic growth.
Likewise, Tiba [98] also found non-linearity in the relationship between the NRR and economic
growth. In the same vein, Shin, Yu and Greenwood-Nimmo [47] postulate that economic and financial
shocks/crises, restructuring programs, regional and international disparities, and abrupt shifts in
policies may influence the macroeconomic variables, which consequently, could engender asymmetries
in their dynamic relationship. Moreover, if non-linearities exist in a relationship then linear models
may fail to give reliable and consistent estimates.

Hence, based on the resource-growth experience, we have assumed non-linearity in the relationship
between the NRR and FD, to be empirically verified at a later stage of the study. The literature discussed
above laid down the conceptual foundations to study the impact of the NRR on FD and the role of IQ
in this paradigm by controlling FD for economic growth, trade openness, economic policy uncertainty,
and capital. Relying on the given literature, we postulate our hypothesis as follows;

Hypothesis (H1): Institutional quality significantly positively moderates the relationship between the NRR
and FD in Pakistan.

Hypothesis (H2): The relationship between the NRR and FD is asymmetric and depends on a certain IQ threshold.

3. Research Design and METHOD

3.1. A Brief Overview of the NRR, IQ, and FD in Pakistan

Pakistan is endowed with abundant valuable fuel and non-fuel natural resources, including coal,
gas, oil, hydropower potential, fertile land, copper, gold, salt, and others. Pakistan possesses a huge coal
reserve, famously known as black gold (175 billion tons), which is equivalent to 618 billion barrels of
crude oil. The value of Pakistan’s coal reserves is far greater (more than double) than the value of the
oil reserves possessed by the world’s top four oil-rich countries. Moreover, Pakistan holds 885.3 billion
cubic meters of natural gas reserves. Indeed, in a global comparison, Pakistan has the second largest coal
reserves, the second largest rock salt reserves, the seventh largest copper mine, and the fifth largest gold
reserves, as well as the twelfth largest rice production, and the eleventh largest wheat production [99].

These huge reserves of natural resources could potentially revolutionize the FD of Pakistan in the
long run. Figure 1 depicts the average natural resource revenue of Pakistan over the study period from
1984 to 2018. It covers the maximum available data regarding the natural resource revenue of Pakistan
from the World Bank development indicators dataset. The following figure outlines an unstable pattern
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with enormous fluctuations of natural resource revenue for Pakistan, which could be attributed to
the unstable political and institutional environment (floods, earthquakes, terrorism) during the said
period and in line with general perceptions regarding an unstable developing economy. The natural
resources revenue of Pakistan reached its ever-highest figure in 2011 and the lowest ever figure was
observed in the year 1970. A major upward trend is reported from 1996 to 2008, from 2010 to 2012 and
from 2016 to date. However, a declining trend is experienced in natural resource revenue from 1992 to
1995, as well as from 2012 to 2015.
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Figure 1. The NRR in Pakistan from 1980–2018.

The dynamic pattern of the natural resource revenue of Pakistan reveals the unstable nature
of this revenue in Pakistan, which is expected to significantly spur FD along with other sectors of
the economy. Furthermore, according to the Global Competitiveness Index (GCI), in 2019 Pakistan
ranked 110th/141 worldwide. In terms of the quality of institutions and financial systems, the ranks
are 107th (score 47.7) and 99th (score 55), respectively. The institutional position has improved by 1.4
points (47.7–46.3), while the financial system has reported a rise of only 0.9 points (55.0–54.1). Among
South-Asian economies (Afghanistan, Bhutan, and the Maldives are not covered by the GCI index) the
country ranking of Pakistan is 4th in terms of institutional quality and financial system development.

We also include the graph showing the historical position of Pakistan over the period, based on
IQ and FD statistics of the ICRG and IMF, respectively. Figure 2 depicts the pattern of FD and IQ
in Pakistan over the period from 1980 to 2018. The pattern indicates an unstable position of both
IQ and FD in Pakistan and is consistent with general perceptions in the context of developing and
emerging economies. IQ has dropped drastically from its ever highest level in the year 1999, possibly
due to the military take over in 1999. However, after 1999 a series of the event occurred that led to
constant improvements in the institutional framework. Most notably, the establishment of the National
Accountability Bureau (NAB) (a governmental agency with a mandate to control corruption in the
country), the emergence of a relatively independent judiciary following a successful movement by
lawyers and a couple of back to back relatively stable political regimes.
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3.2. Variables and Data

This study used annual time series data of Pakistan for the 34 years from 1984 to 2018 for analysis.
The study period was selected based on the maximum availability of data. We have used a comprehensive
FD index of the IMF, developed in [100] as a proxy for FD, which is our dependent variable. This index
comprises nine sub-indices and measures FD in terms of financial markets and the depth, access,
and efficiency of institutions. We also employed a traditional proxy of FD, i.e., domestic credit to the
private sector as a ratio of GDP (abbreviated as DC in the following pages) as an alternate measure of FD
for a robustness analysis of our main results. This proxy of FD is also considered good and has been
employed in recent studies [39,97].

Our main explanatory variable is the NRR, which is comprised of the sum of all fuel and non-fuel
natural resources rents (including oil, natural gas, coal, minerals, and forest rents) and is sourced from
the World Bank’s world development indicators from 2018. The IQ is used as a moderating variable in
our study and is measured by an IQ index from six indicators of IQ designated by the Political Risk
Service. The IQ indicators are “government stability, control of corruption, democratic accountability,
bureaucratic quality, law and order and investment profile” [101,102]. The international country risk
guide (ICRG) rating mechanism gives a score to each of the IQ indicators out of a total of 100 points.
The highest score implies high risk and hence low IQ, and the lowest score indicates low risk and high
IQ. We used Political Risk Service (PRS) indicators because they cover a longer time period compared
to other sources, i.e., world governance indicators (WGI).

Furthermore, in line with the literature, we have used economic growth, economic risk, trade
openness, and capital as controls for FD in our model. Real GDP per capita is used to measure
economic growth; the economic risk index developed by Baker, Bloom and Davis [96] is employed
as a proxy for economic risk, trade openness is the ratio of imports and exports to GDP and capital
is captured by the total gross fixed capital formation. We obtained FD data from the IMF database,
IQ indicators and economic risk data are sourced from the ICRG, data for the NRR, economic growth,
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openness, and DC—which is an alternative measure of FD—is taken from the World Bank’s world
development indicators.

3.3. Econometric Model

Our study empirically examines the long-run relationship between the NRR and FD and the role
of IQ in this paradigm in both linear and non-linear settings. To this end, guided by the foregoing
theoretical and empirical backdrop, the baseline econometric model of our study can be stated in
general functional form as follows:

FDt = f (IQt, NRRt, ECGt, ECRt, Kt, TOt, IQt ∗NRt) (1)

where subscript t represents time, and FD, IQ, NR, ECG, ECR, K, TO and IQ∗NR stand for FD, IQ,
the NRR, economic growth, economic risk, capital, trade openness and the interactive term of IQ and
the NRR, respectively.

Following recent literature [39,103], we transformed variables into per capita and natural-log form
for efficient estimation. Such log-linear transformation normalizes the data distribution by reducing
the variability in the data and provides reliable results.

The following is the functional form of our empirical model:

ln FDt = γ0 + γ1 ln NRRt + γ2 ln IQt + γ3ECG + γ4 ln EUPt + γ5 ln Kt + γ6 ln TOt

+γ7 ln IQt ∗NRRt + µi
(2)

where, ln stands for the natural log of the respective study variable, γ0 is the intercept, γ1 − γ7 are the
coefficients of IQ, the NRR, economic growth, economic risk, capital, openness, and the moderation
effect of IQ and the NRR, respectively, and µi shows an error term which is normally distributed.

3.4. Methods

Conventionally, it is essential to test the unit root of each variable to identify the order of integration
before estimating any long-term association between variables. Based on the order of integration or
stationarity characteristics, suitable methods are specified for the study. Therefore, we identified the
stationarity properties of the variables, using Augmented Dickey-Fuller (ADF) proposed by Dickey
and Fuller [104,105], Phillip-Peron (PP) of Phillips and Perron [106], and Zivot-Andrews [107] (ZA)
tests; the results are presented in results and discussion section.

Based on the integration order of our study variables, to answer research questions empirically,
we employed two recently advanced robust econometric methodologies, i.e., the autoregressive
distributed lag (ARDL) bounds-testing approach to cointegration of [49] for symmetric and the
Non-linear autoregressive distributed lag approach abbreviated as NARDL (which is an asymmetric
extension of ARDL) presented by [47] for the investigation of asymmetry and non-linear relationships
among underlying variables. In related literature [108,109], various techniques have been employed to
study the long-run association between the variables, however, aligned with a recent study [110] and
following superior characteristic we use this technique:

First, both ARDL and NARDL models are conditioned to be applied when underlying variables
are having mixed integration order I(0), and I(1) and none of the series should be integrated at second
order I(2). Importantly, other related conventional cointegration methods are strict to I(0), and I(1)
series only [47,49]. Secondly, the ARDL framework gives efficient results because it is free from serial
correlation and endogeneity problems and can be estimated in the presence of endogenous explanatory
variables [49]. Thirdly, both techniques give more robust results for a small sample size than other
conventional cointegration models [111].

Moreover, the NARDL model contains a dynamic error-correction representation which makes
it possible to capture nonlinearities in both the short and long run. The NARDL approach allows
testing of any hidden nonlinear cointegration among the variables which are not identified by the
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conventional linear ARDL and ensures that any unobserved relationship is considered/explored.
Therefore, the NARDL framework has the potential to identify any asymmetric long-run relationship
between study variables.

3.4.1. The Linear ARDL Bounds Test to the Cointegration Framework

For exploring short-run and long-run linear relationships between the variables of the study,
based on [49], the ARDL bounds testing approach to cointegration has been specified by the authors,
as follows in Equation (3).

∆ ln FDt = γ0+ γ1 ln FDt−1 + γ2 ln NRRt−1 + γ3 ln IQt−1 + γ4 ln ECGt−1 + γ5 ln ECRt−1

+γ6 ln Kt−1 + γ7 ln TOt−1 + γ8 ln IQt−1 ∗ ln NRRt−1

+
p∑

t−1
ϕ9∆ ln NRRt−1 +

q∑
t−0
ϕ10∆ ln IQt−1 +

r∑
t−0
ϕ11∆ ln ECGt−1

+
s∑

t−0
ϕ12∆ ln ECRt−1 +

t∑
t−0
ϕK∆ ln Kt−1 +

u∑
t−0
ϕ13∆ ln TOT−1

+
u∑

t−0
ϕ14∆ ln IQt−1 ∗ ln NRRt−1 + ϕ15D1 + µi

(3)

Here, ∆ is the first difference operator, t in subscript represents time, a is the intercept or constant
parameter, p- u is the optimal number of lags (determined by using AIC, SC and HQ criteria under
VAR lag order selection criteria, not reported here for the sake of brevity), and γ and ϕ are the short run
and long run coefficients, respectively. D indicates a dummy variable which captures the structural
breaks in a series, determined by the Zivot-Andrews [107] unit root test, and µi denotes residuals.

The ARDL bounds testing approach tests the null hypothesis of no cointegration
among the underlying variables (H0 : γ1 = γ2 = γ3 = γ4 = γ5 = γ6 = γ7 = γ8 = 0), compared
to an alternative hypothesis of the existence of linear cointegration among variables
(H0 : γ1 = γ2 = γ3 = γ4 = γ5 = γ6 = γ7 = γ8 , 0). These hypotheses are tested based on the
non-standard F-test proposed by Pesaran, Shin and Smith [49], famously denoted by FPSS. They give
critical bound values at various significance levels. If the calculated value of the test statistics exceeds
the critical value of the upper bound, the null hypothesis of no cointegration is rejected.

On the other hand, if the test statistics are lower than the lower bound critical value, then the null
hypothesis is accepted, which indicates no integration among variables. Finally, if the test statistics
lie between the upper and lower bound critical values, the result appear inconclusive, and other
cointegration tests could be used. Furthermore, the fundamental assumption of this ARDL approach is
that all explanatory variables have an asymmetric effect on the dependent variable.

3.4.2. The Non-Linear ARDL (NARDL) Bounds Testing Approach for the Cointegration Framework

Additionally, we assumed that the relationship between the NRR and FD may be asymmetric, i.e.,
FD may respond differently to positive and negative changes in the NRR. To explore and distinguished
the response of FD to both appreciation and depreciation in the NRR, i.e., the explanatory variable,
following [47] we employed the NARDL, which is modeled as follows.

Firstly, following recent literature [112,113] we make positive and negative changes to the NRR,
symbolized as ∆LnNRR+ and ∆LnNRR−, respectively. Then we generate two new series, one indicating
appreciation (indicated by POSt). and the other depreciation (indicated by NEGt). The earlier is the
partial sum of positive changes and the latter is the partial sum of negative changes, which are specified
by the authors below:

POSt =
∑t

j=1
∆ In NRR+

j =
∑t

j=1
max

(
∆ In NRR j, 0

)
(4)

NEGt =
∑t

j=1
∆ InNRR−J =

∑t

j=1
min

(
∆ In NRR j, 0

)
(5)
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The NARDL framework of [47] with the asymmetric error correction model, is specified by the
authors as follows:

∆Ln FDt = θ0+
n1∑

k=1
θ1k ∆Ln FDt−k+

+
n2∑

k=0
θ2k∆Ln NRR_POSt−k +

n3∑
k=0

θ3k∆LnNRR_NEGt−k

+
n4∑

k=0
θ4k∆Ln IQt−k +

n5∑
k=0

θ5k∆Ln ECGt−k +
n6∑

k=0
θ6k∆Ln ECRt−k

+
n7∑

k=0
θ7k∆Ln Kt−k +

n8∑
k=0

θ8k∆Ln TOt−k +
n9∑

k=0
θ9k∆Ln IQt−k

∗Ln NRRt−k + λ0 Ln FDt−1 + λ1 Ln NRRPOSt−1 + λ2 Ln NRRNEGt−1

+λ4 Ln IQt−1 + λ5 Ln ECGt−1 + λ6 Ln ECRt−k + λ7 Ln Kt−k
+λ8 Ln TOt−k + λ9 Ln IQt−k∗ Ln NRRt−k + Dt + µt

(6)

After estimating the linear model from Equation (3) above and establishing cointegration, we could
then test the hypothesis regarding the asymmetric effects of the NRR on FD in Pakistan. In the NARDL
framework, the null hypothesis of asymmetric cointegration among the NRR and FD is tested against
the alternative hypothesis of asymmetric cointegration among the underlying variables. Here, we will
also use the F-test proposed by [49] to decide the status of the asymmetric cointegration hypothesis
among variables, in the same way as we used in the linear ARDL model above.

3.4.3. Threshold Regression

Although the NARDL specification uncovers the important dimensions of the connection between
the NRR and FD under the moderation role of IQ, it does not give any insight into what might be the
minimum level of IQ as a threshold at which the coefficient changes to another point. For this purpose,
we use threshold regression, which provides the possible threshold(s) where the linear relationship
turns into a nonlinear one. We consider a threshold model [114] in the following equation containing
two regions defined by the threshold variable IQ.

In Equation (7), yt is the dependent variable FD, X is the vector of independent variables and q is
the threshold variable IQ, while t is time. ϕ1,ϕ2 and δ1, δ2 are respective coefficients to independent
and threshold variables, whereas ϑ is the threshold value, and εt is the error term with an assumed
zero mean, finite variance and it is independent with identical distribution.

yt =

{
ϕ1Xt + δ1qt + εt, qi < ϑ
ϕ2Xt + δ2qt + εt, qi ≥ ϑ

(7)

4. Results and Discussion

Table 1 shows descriptive and normality statistics (mean, standard deviation, minimum, maximum
values and p-values of the Cramer von Mises, Shapiro-Wilk and Anderson Darling tests, respectively)
of all variables of the study. The mean values of economic growth, economic risk, trade openness,
and FD are comparatively higher. Standard deviation as relative to the rest of the variables shows
a high volatility in the NRR, in economic growth and in both the series of FD. Moreover, we have
tested the normality of our variables by using widely used methods of normality, i.e., Cramer von
Mises [115], Shapiro-Wilk [116] and Anderson Darling [117] tests and the p-values of the respective
tests are reported in the last three columns of Table 1, respectively. Yap and Sim [118] compared various
tests of normality based on their power and ranked the Shapiro-Wilk test at the top, followed by the
Anderson Darling and Cramer von Mises tests.

The p-values of all the tests are greater than 0.05, which shows that we fail to reject the null hypothesis
of normality in all cases, i.e., all the series are normally distributed and satisfy the presumption of
normality for further empirical analysis.
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Table 1. Descriptive statistics.

Variable Obs Mean Std. Dev. Min Max CVM SW AD

lnFDt 34 3.147 0.196 2.733 3.474 0.102 0.114 0.116
lnNRRt 34 0.284 0.431 0.435 1.044 0.713 0.416 0.843

lnIQt 34 3.062 0.176 2.571 3.442 0.241 0.131 0.117
lnIQt*NRt 34 0.887 1.34 1.234 3.258 0.451 0.233 0.328

lnECGt 34 6.747 0.217 6.321 7.109 0.181 0.209 0.174
lnECRt 34 3.353 0.162 2.985 3.602 0.211 0.612 0.815

lnKt 34 2.771 0.107 2.527 2.957 0.751 0.734 0.739
lnTOt 34 3.409 0.104 3.183 3.633 0.643 0.271 0.205

Notes: CVM is Cramer von Mises; SW depicts Shapiro-Wilk, and AD is Anderson Darling. The last three columns
show p-values corresponding to these tests.

Furthermore, we calculated Pearson’s correlation which is reported in Table 2. The choice of
Pearson’s correlation was decided by the normal distribution of the residual obtained by Jarque-Bera
[Jarque-Bera normality test: 3.264, p-value 0.1956].

The results in Table 2 show that the NRR has a negative correlation with FD, economic risk,
and openness. However, it is positively correlated with the rest of the variables. The IQ, economic
growth, moderating term and capital show a positive correlation with FD.

Table 2. Pearson pairwise correlations matrix.

Variables lnFDt lnNRRt lnIQt lnIQt*NRt lnECGt lnECRt lnKt lnTOt

lnFDt 1
lnNRRt −0.319 * 1

lnIQt 0.238 * 0.238 1
lnIQt*NRt 0.423 * 0.999 * 0.261 1

lnECGt 0.405 * 0.678 0.554 0.686 1
lnECRt −0.084 * −0.505 * −0.638 * 0.521 * −0.449 * 1

lnKt 0.275 * 0.418 −0.53 −0.432 −0.604 −0.515 * 1
lnTOt −0.375 * −0.442 −0.128 0.433 0.031 * −0.109 0.358 1

* shows significance at the 0.05 level.

As mentioned in Section 3.4, the ARDL bounds test to cointegration can be applied only to variables
with mixed integration order I(0) or I(1). Thus, we determined the stationary properties of the variables,
using the Augmented Dickey-Fuller (ADF) test, proposed by Dickey and Fuller [104,105], and the
Phillip-Peron (PP) test of Phillips and Perron [106]; the results are presented in Table 3. This reveals
that both the series of FD, the NRR, the interactive term (meaning the interaction variable generated
by multiplying IQ and the NRR to explore the moderating role of IQ), economic growth, and policy
uncertainty are non-stationary at the level, although they are stationary after taking the first difference,
as per ADF. The PP test also confirms ADF results, except for the NRR which is stationary both at the
level and at first difference according to the PP test. The IQ, trade openness and capital are found to
be stationary at both the level and first difference, and both tests affirm these findings, indicating the
robustness of the unit root results. However, both the ADF and PP tests are criticized in the literature,
as they do not consider any structural break in the series resulting from any abrupt policy change or
natural calamity, and so may give misleading results. To overcome this drawback, the literature gives
various unit root tests with the ability to consider any structural break in a series, such as [107,119].

Following recent literature [113], we used the Zivot-Andrews [107] structural break unit root test.
The results of this are reported in Table 3, which reveals that FD, the NRR, trade openness, economic
growth, economic risk, and capital are non-stationary at the level; however, these variables are stationary
at the first difference, while IQ is stationary at both the level and first difference. The overall results
confirm a mixed integration order and importantly none of the variables is integrated at the second order.
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Table 3. Unit root testing.

Level First difference

Variable ADF PP ZA Break ADF PP ZA Break

lnFDt −2.73 −6.95 −2.76 2007 −4.95 *** −9.34 *** −7.80 *** 2007
lnNRRt −2.59 −3.07 * −4.35 2002 −4.26 ** −4.69 *** −5.11 ** 1999

lnIQt −3.45 * −2.66 −5.15 ** 1994 −5.41 *** −5.20 *** −6.24 *** 1998
lnIQt*NRRt −2.61 −3.05 −4.48 2002 −4.31 *** −4.37 *** −5.20 *** 1999

lnECGt −2.60 −2.59 −3.41 1993 −6.48 *** −3.79 *** −5.41** 2003
lnECRt −2.38 −1.95 −4.11 1996 −5.39 *** −5.42 *** −6.63 *** 1991

lnKt −3.11 * −2.65 −3.46 2010 −4.01 *** −5.43 *** −6.23 *** 2009
lnTOt −3.22 * −3.28 * −4.23 2005 −6.05 *** −7.22 *** −7.41 *** 2012

Note: ADF = Augmented Dicky Fuller; PP = Philip Perron; ZA = Zivot-Andrews. Critical values for Zivot-Andrews:
1%: −5.57 5%: −5.08 10%: −4.82. Note: (***) (**) and (*) depicts level of significance at 1%, 5% and 10%, respectively.

Furthermore, structural breaks represent the structural changes which appear in the individual
time series. We tested the overall structural break after estimating the regression using STATA 15,
which captured 2007 as a single significant structural break. This break represents a year of political
instability in the country caused by a series of events, including the Seventeenth Amendment in
the constitution of Pakistan, the state of emergency in 2007, the National Reconciliation Ordinance,
the siege of Lal Masjid, the suspension of the Chief Justice of the Pakistan Supreme Court, Iftikhar
Muhammad Chaudhry, and the movement to impeach Pervez Musharraf. These events collectively
disrupted the overall economy and political institutions, as well as financial activities.

After testing the stationarity of the variables accordingly, we first applied the linear ARDL bound
test to cointegration, the results of which are shown in Table 4. These results show that ARDL F-statistics
are greater than the upper bond critical values given by [49], at all—1%, 5% and 10%—significance
levels for all models from Equations (3)–(7), specified by swapping all variables as dependent variables;
this verifies the existence of 7 cointegrating vectors in the above model. This proved the existence of a
long-run equilibrium relationship/cointegration between the FD, the NRR, IQ, economic growth, policy
uncertainty, trade openness, capital, and the interactive term for Pakistan over the period studied.
Additionally, to confirm the robustness of the results, we performed diagnostic and stability tests; the
result proved the robustness, reliability, and usefulness of the results obtained from the ARDL bounds
test of [49] for policy formulation.

After confirming the linear cointegration among the FD of Pakistan and its determinants, we then
also estimated the Non-linear ARDL model of [47], specified in Equation (6) above, in order to explore the
presence of any protentional asymmetric long-run relationship in Pakistan among FD and its determinants.
Specifically, we intended to document the response of FD to both appreciation and depreciation of the
NRR and offer more comprehensive findings for policy implications. The results of the non-linear ARDL
model (significant F-statistics) reported in the bottom portion of Table 4 are in line with linear ARDL
results and this proves the existence of a strong long term cointegration among variables of the study.

Having confirmed the cointegration among the variables of the study, we then proceeded to
estimate the long-run and short-run coefficients. Table 5 presents long-run and short-run parameters
in the upper and bottom segment, respectively. The results revealed that the IQ, moderating term,
economic growth, trade openness, and capital significantly stimulate FD in Pakistan, while economic
risk has a significant negative impact on FD, and natural resource exerts no significant effect on FD in
Pakistan in the short run. In the long run, IQ, moderating term, economic growth, capital, and trade
openness have a significant cointegrating relationship with FD, whereas the NRR and economic risk
have an adverse significant effect on FD in Pakistan. These empirical findings regarding the role of
the NRR in FD are consistent with the existing body of literature on the subject compiled in different
contextual settings [24,75]. A sound institutional environment significantly explains the FD [120];
high-quality institutions exert pressure on policymakers to devise a policy framework that reduces
uncertainty and thereby enhances the FD [121–123]. The significant positive coefficient of IQ in both
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the short- and long run confirms the vital role of IQ in stimulating FD in Pakistan and supplements the
existing theoretical and empirical view regarding this phenomenon.

Table 4. Linear and non-linear ARDL bounds test to cointegration.

Estimation Method Diagnostic and Stability Tests

ARDL Bounds Test Lag Length F-Statistics JB LM BPG RR

Linear

1 FDt = f(NRt, IQt, IQt*NRRt,
ECGt, ERt, TOt, Kt) (2,2,2,2,0,2,1,0) 6.607 *** 0.509 0.174 0.112 0.759

2 NRt = f(FDt, IQt, IQt*NRt,
ECGt, ECRt, TOt, Kt) (2,1,2,2,1,0,0,0) 5.480 *** 0.488 0.117 0.195 0.825

3 IQt = f(NRt, FDt, IQt*NRt,
ECGt, ECRt, TOt, Kt) (2,2,1,0,0,0,2,0) 2.298 0.987 0.219 0.109 0.086

4 IQt*NRt = f(IQt, NRt, FDt,
ECGt, ECRt, TOt, Kt) (2, 2,2,1,1,0,0,0) 7.528 *** 0.969 0.777 0.964 0.648

5 ECGt = f(IQt*NRt, IQt, NRt,
FDt, ECRt, TOt, Kt) (1,2,0,2,1,0,0,1) 4.676 *** 0.602 0.656 0.647 0.562

6 ECRt = f(ECGt, IQt*NRt, IQt,
NRt, FDt, TOt, Kt) (1,2,1,0,0,2,2,2) 6.200 *** 0.583 0.949 0.499 0.158

7 TOt = f(ECRt, ECGt, IQt*NRt,
IQt, NRt, FDt, Kt) (1,2,1,1,0,1,0,2) 6.708 *** 0.512 0.523 0.432 0.142

8 Kt = f(TOt, EPUt, ECGt,
IQt*NRt, IQt, NRt, FDt) (0,2,0,1,2,0,2,1) 3.150 * 0.881 0.134 0.218 0.094

Non-Linear

9
FDt = f(NRRt_POS,

NRR_ NEGt, IQt, IQt*NRRt,
ECGt, ECRt, TOt, Kt)

(2,2,2,2,2,0,1,1,2,1) 8.43 *** 0.881 0.734 0.688 0.258

Note: (***) and (*) depicts level of significance at 1%, and 10%, respectively. JB is the p-values of Jarque-Bera; LM
depicts p-values of the LM-Breusch-Godfrey Serial Correlation LM Test; PBG is the p-values of the Heteroskedasticity
Test; BPG and RR are the p-values of the Breusch-Pagan-Godfrey test and the RR-Ramsey RESET test of model
stability, respectively.

Table 5. Short run and long run analysis (Linear Model).

Dependent Variable lnFDt

Variable Coefficient Std. Error t-Statistic P-Value

Long-run
lnNRRt −0.0837 0.0401 −2.09 0.050
lnIQt, 0.3382 0.0881 3.84 0.001

lnIQt*NRRt 0.0866 0.0381 2.27 0.034
lnECGt 0.7164 0.2287 3.13 0.004
ln ECRt −0.3391 0.31781 −1.07 0.296
ln TOt 0.1020 .04144 2.46 0.027
ln Kt, 0.01054 0.0043 2.44 0.022

Dt 0.0922 0.0289 3.19 0.004
C −1.0689 0.4779 −2.23 0.035

Shor-run
Variable Coefficient Std. Error t−Statistic p−value
∆lnNRt −0.074 0.324 −0.23 0.822
∆lnIQt, 0.599 0.174 3.44 0.003

∆lnIQt*NRRt 0.460 0.153 3.00 0.007
∆lnECGt 0.599 0.174 3.44 0.003
∆lnECRt −0.109 0.032 −3.40 0.003
∆lnTOt 0.399 0.187 2.13 0.043
∆lnKt, 0.565 0.128 4.40 0.000

ECMt-1 −0.657 0.108 −6.06 0.000
Dt −0.111 0.031 −3.57 0.002
C −6.461 2.769 −2.33 0.004
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Table 5. Cont.

Dependent Variable lnFDt

Variable Coefficient Std. Error t-Statistic P-Value

R-squared 0.742
F-statistics 67.005

p-value 0.000
Diagnostics and Stability Testing

Test F−Stat p−value
JB 1.538 0.436

LM 2.358 0.083
BPG 2.031 0.072
RR 2.869 0.326

Moreover, our results depict a statistically significant moderating term (i.e., the interaction of the
NRR with IQ ) which confirms the moderating role of IQ (both in the short- and long run) in the NRR
and FD nexuses in Pakistan. Kolstad and Søreide [76] argued that to examine the real effect of the
NRR on FD, the interactive role of IQ with the NRR must be taken into account. Omitting IQ from the
model will lead to empirical mis-specification and result in an overestimation of results. Bhattacharyya
and Hodler [75] evidenced that in counties with weak institutions, the NRR hinders FD. Overall,
our findings are consistent with the extant literature, for example [24,26,39,75,124], which reported
similar results. Furthermore, a plausible justification of our findings is the growing level of IQ,
which acts as a tool to avoid the resource-curse in Pakistan. The quality of institutions has considerably
improved in Pakistan due to the successful transition of back to back political regimes over the last
two decades. Furthermore, after the establishment of the National Accountability Bureau (NAB),
established to curb corruption in Pakistan, and its anti-corruption campaign, the level of corruption has
slightly decreased (for example from June 2002 the corruption score was 1.50, which improved to 2.00
by 2008). Since 2007 the independent judiciary movement in Pakistan has led to a more independent
and efficient judiciary, which is an essential part of a sound institutional framework. Law and order
were rated by the ICRG at 3.00 points in 2009, which increased to 3.42 in 2010 and 3.50 in the next
three years. Similarly, democratic accountability has substantially improved, as the score was only 1.00
until 2007, but then reached 4.50 in 2016. The gradual improvement in IQ appears as an important
consideration for policymakers.

The policymakers in Pakistan and other resource-rich countries that are in a similar development
cadre should focus on the institutional framework to avoid the negative impact of the NRR on various
development indicators and to utilize natural resources as a blessing rather than a curse. Moreover,
the coefficient of the error correction term (ECMt-1) is significant and negative, which further supports the
existence of cointegration between FD in Pakistan and its selected determinants; it also implies that any
deviation from the equilibrium relationship in the short run is corrected with a speed of approximately
65% percent annually. We found no anomaly regarding the results of the controlling variables.

As one of the objectives of this study is to investigate asymmetries in the resource-finance nexuses,
to this end we separated depreciation from appreciation in the NRR and estimated the Non-linear
Autoregressive Distributed Lag model (NARDL), and the results for the short- and the long run are
given in Table 6. We find a significant negative coefficient of the NRR in the long run, which indicates
that the NRR significantly negatively influences the FD in Pakistan during an appreciation period,
whereas in a depreciation period the NRR has a positive and statistically significant coefficient, which
shows that FD responds positively to a decline in the NRR.

As both the positive and negative partial sum of natural resources rent changes have statistically
significant coefficients, which are different in sign and size, this shows that the NRR changes had an
asymmetric effect on FD in Pakistan, whereas in the short-run an appreciation in natural resources has
no effect on FD and depreciation harms FD. Furthermore, the results of the control variables are in line
with the theoretical and empirical literature and free from any incongruity.
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Moreover, the ECMt−1 is highly significant, which further supports the rationale for using the
non-linear model in this context. The stability and diagnostic tests are applied to authenticate the
reliability of our estimates. The insignificant RESET test confirms the correct specification of our
non-linear model. The CUSUM and CUSUM Square graphs of the respective models are not reported
to maintain brevity, as we have an estimated number of estimators. Other diagnostic tests confirm
that our model is free from serial correlation and heteroscedasticity, and that residuals follow a
normal distribution.

Table 6. Short run and long run analysis. Non-Linear Model.

Dependent Variable lnFDt

Variable Coefficient Std. Error t-Statistic p-Value

Long-run
lnNRRt_POS −0.479 0.154 −3.09 0.005
lnNRRt_NEG 0.195 0.081 2.40 0.025

lnIQt 0.839 0.351 2.39 0.027
lnIQt*NRRt 0.091 0.018 4.88 0.000

lnECGt 0.413 0.168 2.46 0.023
ln ECRt −0.265 0.061 −4.30 0.000
ln TOt 0.501 0.151 3.31 0.004
ln Kt 0.090 0.018 4.84 0.000

Dt −0.036 0.016 −2.17 0.044
C −6.616 2.783 −2.38 0.026

Shor -run
Variable Coefficient Std. Error t-Statistic p-value

∆lnNRRt_POS −0.041 1.063 − 0.04 0.970
∆lnNRRt_NEG −0.068 0.0307 −2.24 0.037

∆lnIQt, 0.085 0.022 3.85 0.001
∆lnIQt*NRt 0.098 0.027 3.57 0.002

∆lnECGt 0.398 0.1592 2.50 0.025
∆lnECRt −0.139 0.158 −0.88 0.388
∆lnTOt 0.361 0.180 2.01 0.058
∆lnKt 0.865 0.351 2.46 0.023

ECMt-1 −0.843 0.176 −4.79 0.000
Dt 0.080 0.034 2.34 0.030
C 0.839 0.351 2.39 0.027

R-squared 0.7713
F-statistics 69.0086

p-value 0.0000
Diagnostics and Stability Testing

Test F-Stat p-value
JB 2.521 0.124

LM 4.003 0.084
BPG 2.510 0.097
RR 3.124 0.421

For robustness, we use an alternative measure of FD, i.e., domestic credit as a percentage of
GDP (DC), which is also widely used in the literature. The results are reported in Table 7 and prove
the robustness of our main primary results. The results of the bound test also confirm long-run
cointegration relationships among FD measures by “DC” and the NRR, IQ, moderating term, economic
growth, policy uncertainty, trade openness, and capital. These results are in line with our baseline
model estimates and prove the usefulness of our primary results.

We also estimated the long run and short run coefficient to confirm the robustness of our baseline
model; the results are shown in Table 8. The NRR significantly negatively influences the FD measured
by DC in both the short- and long run. The IQ, the moderating term, holds significant positive



Sustainability 2020, 12, 3897 16 of 23

coefficients, in the short- and long run, which are in line with the results of the primary model.
Moreover, the results of controlling variables are in line with the literature.

Table 7. Robustness with alternative measures (DC).

ARDL Bounds Test Diagnostic and Stability Tests

Estimation Method F-Statistics JB LM BPG RR

1. DCt = f(NRt, IQt, IQt*NRt, ECGt, ECRt, TOt, Kt) 5.204 *** 0.731 0.079 0.421 0.324
2. NRt = f(DCt, IQt, IQt*NRt, ECGt, ECRt, TOt, Kt) 7.304 *** 0.340 0.184 0.201 0.723
3. IQt = f(NRt, DCt, IQt*NRt ECGt, ECRt, TOt, Kt) 3.751 *** 0.814 0.154 0.412 0.461
4. IQt*NRt = f(IQt, NRt, DCt, ECGt, ECRt, TOt, Kt) 6.447 *** 0.632 0.264 0.873 0.923
5. ECGt = f(IQt*NRt, IQt, NRt, DCt, ECRt, TOt, Kt) 8.471 *** 0.932 0.092 0.457 0.102
6. ECRt = f(ECGt, IQt*NRt, IQt, NRt, DCt, TOt, Kt) 6.031 *** 0.437 0.532 0.237 0.091
7. TOt = f(ECRt, ECGt, IQt*NRt, IQt, NRt, DCt, Kt) 5.630 *** 0.712 0.006 0.514 0.1421
8. Kt = f(TOt, ECRt, ECGt, IQt*NRt, IQt, NRt, DCt) 2.134 0.632 0.103 0.385 0.094

Note: (***) indicate significance at 1%. Critical lower-bound values at 10%, 5% and 1% = 2.12, 2.45, 3.15;
for upper bound = 3.23, 3.61 and 4.43, respectively. JB is the p-values of Jarque-Bera; LM depicts p-values of the
LM-Breusch-Godfrey Serial Correlation LM Test; PBG is p-values of Heteroskedasticity test: BPG and RR are the
p-values of Breusch-Pagan-Godfrey test and the RR-Ramsey RESET test of model stability, respectively.

Table 8. Robustness with DC (Short run and long run analysis).

Dependent Variable ln DCt

Variable Coefficient Std. Error t-Statistic p-Value

Long-run
lnNRRt −0.062 0.017 −3.60 0.002
lnIQt, 0.041 0.017 2.87 0.022

lnIQt*NRRt 0.176 0.061 2.27 0.007
lnECGt 0.941 0.165 5.70 0.000
ln EPUt −0.438 0.167 −2.61 0.017
ln TOt 0.190 0.089 2.12 0.047
ln Kt, 0.020 0.004 4.97 0.000

C −5.107 0.757 −6.74 0.000
Short-run
Variable Coefficient Std. Error t-Statistic p-value
∆lnNRRt −0.041 0.017 −2.42 0.002
∆lnIQt, 0.040 0.006 5.80 0.000

∆lnIQt*NRRt 0.080 0.039 2.04 0.050
∆lnECGt 0.469 0.021 22.01 0.000
∆lnECRt 0.001 0.212 0.01 0.993
∆lnTOt 0.578 0.217 2.66 0.015
∆lnKt, 0.850 0.251 3.38 0.002

ECMt-1 −0.496 0.100 −4.95 0.000
C −3.151 1.124 −2.80 0.010

R-squared 0.661
F-statistics 65.058

p-value 0.000
Diagnostics and Stability Testing

Test F-Stat p-value
JB 1.723 0.374

LM 4.834 0.145
BPG 5.310 0.084
RR 2.845 0.614

Threshold Analysis

Table 9 incorporates the results of the single threshold estimation. We find a single significant
threshold value of 3.097 above which the relationship of the NRR and FD turns nonlinear. It is
important to note that up to a threshold of 3.097 the coefficient is 3.228, and above this threshold the
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coefficient declines slightly to 2.804. Importantly, above the identified threshold the variation explained
by the NRR declines slightly. This implies that regulators should maintain at least an IQ level of up to
3.097 to experience the most positive financial benefits of the NRR.

Table 9. Threshold regression.

Variable Threshold Coefficient (Region 1) Coefficient (Region 2)

IQt 3.097 *** 3.228 *** 2.804 ***

Note: *** denote significance level at 1%.

5. Conclusions

This study aimed to explore the long-run relationship between the NRR and FD in Pakistan by
incorporating the moderating role of IQ in this framework in both symmetric and asymmetric settings
and offers valuable policy implications for stakeholders. We used the ARDL bounds test and NARDL
to cointegration approaches to answer the research questions. To validate the robustness of our results,
we have re-estimated our primary model by using the alternate traditional proxy of FD (i.e., DC)
and the results confirm the robustness of our primary results. The empirical findings proved a long
run equilibrium association between the NRR and FD and the positive moderating role of IQ in this
paradigm. Specifically, the resource rent negatively influences the FD in Pakistan, IQ has a positive
association with FD and the significant positive coefficient of the moderating term proves the positive
moderating role of IQ in the NRR and FD nexuses in Pakistan.

Furthermore, the results of the NARDL prove the existence of asymmetries in the relationship
between the NRR and FD, both in the short and long run. FD does not respond identically to both
appreciation and depreciation in the NRR, as both the positive and negative significant coefficients of
the NRR reveals that changes in the NRR have an asymmetric effect on FD in Pakistan.

It is worth mentioning that we find a single significant threshold value of 3.097 above which the
relationship of the NRR-FD turns nonlinear—as up to this threshold the NRR explains substantial
(coefficient is 3.228) in FD, which declines slightly to 2.804 above the threshold level. Based on the
findings of this study we offer the following policy implication for stakeholders:

Policy attention should be directed to improve the institutional framework, in order to challenge
the resource curse puzzle in the financial sector and stimulate FD by understanding and incorporating
the moderating role of IQ in resource finance nexuses. IQ is an essential factor for FD [121,125]. On the
other hand, weak institutions are a hurdle to FD [75]. Moreover, there is a need to identify other
channels through which the NRR could enhance FD, and policies should be devised to improve them
in order to fully reap the benefits of the natural resource. However, this process is very complicated
and needs careful attention from researchers.

The NRR may indirectly stimulate FD, potentially via a sound institutional framework. This implies
that IQ prevents the misuse of the NRR and allocates it to the efficient sectors of the economy through
the financial system, as the view that the NRR undermines FD [126] is attributed to misuse of natural
resource revenue. The threshold result implies that regulators should maintain at least an IQ level of
up to 3.097 to experience the most lucretive financial benefits of the natural resource rent in Pakistan.
Furthermore, considering the findings of this study regarding other controlling variables, policymakers
should come up with policies that enhance the financial and economic development of the country.

The findings of this study are subject to a few limitations that could be addressed in future
research. As FD is composed of two sub-sectors i.e., financial institutions development and financial
markets development, in future an attempt to explore the impact of the NRR on these two components
individually would be a great contribution to the resource-finance literature. Likewise, future studies
can also investigate the role of each dimension of IQ individually in the NRR and FD relationship.
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