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This study investigates the dynamic interplay between financial deepening, foreign capital inflows, and
economic growth in Pakistan from 2004 to 2021. Utilizing macroeconomic data from the World
Development Indicators, we apply the Autoregressive Distributed Lag (ARDL) bounds testing
approach alongside an Error Correction Model (ECM) to capture both short- and long-term
macroeconomic dynamics. While the bounds test reveals the absence of a long-run cointegrating
relationship among the variables within this finite sample, static long-run estimates highlight the
pivotal role of financial deepening: domestic credit to the private sector significantly stimulates
economic expansion, whereas inflation acts as a severe macroeconomic drag. Furthermore, short-run
ECM estimates demonstrate a rapid mean reversion to equilibrium, alongside evidence that inflationary
shocks and broad money contraction decisively hinder near-term economic performance. Diagnostic
evaluations confirm robust structural and parameter stability across the study period. These findings
offer critical policy insights, underscoring the necessity for the State Bank of Pakistan (SBP) and fiscal
authorities to prioritize efficient credit allocation, rigorous inflation targeting, and the optimized
structural absorption of foreign capital to foster sustainable economic growth.
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1. Introduction

Pakistan's economic trajectory has been characterised by chronic volatility, punctuated by intermittent growth surges and recurrent balance-of-payments crises. Over the period
2004-2021, GDP growth averaged approximately 4.2 percent per annum, yet this aggregate conceals considerable year-to-year variation ranging from a contraction of 1.3 percent
in 2020 to an expansion of 7.8 percent in 2004. Concurrent with these growth dynamics, the financial sector underwent a notable yet incomplete transformation: domestic credit
to the private sector declined from a peak of 24.2 percent of GDP in 2008 to approximately 15.3 percent by 2021, while broad money expanded from 36.6 to 54.5 percent of GDP
over the same horizon. FDI inflows, which briefly surpassed 3.0 percent of GDP in 2007, subsequently collapsed to below 0.7 percent—a trajectory emblematic of structural
fragility in external capital attraction.

The theoretical connection between financial intermediation and economic growth has occupied a central position in development economics since Schumpeter's (1912)
seminal proposition that banks accelerate innovation by identifying and funding productive enterprises. The subsequent formalisation by McKinnon (1973) and Shaw (1973), and
its endogenous growth-theoretic extensions by King and Levine (1993), established the finance-growth nexus as one of the most empirically contested relationships in
macroeconomics. Yet, despite voluminous cross-country evidence, single-country time-series investigations for economies such as Pakistan—characterised by shallow financial
markets, high informality, and significant dependence on remittances and aid—remain comparatively sparse and methodologically dated.

This study addresses three interconnected research questions: (i) Does financial deepening, proxied by domestic credit and broad money, exert a statistically significant
and economically meaningful effect on Pakistan's GDP growth? (ii) Do foreign capital inflows—specifically FDI and remittances—contribute to sustained economic expansion?
(ii1)) How do inflationary pressures and real interest rates mediate the finance-growth relationship in the short run? The ARDL bounds testing approach developed by Pesaran,
Shin, and Smith (2001) is particularly well-suited to address these questions in the context of a mixed-order integration structure, a small sample, and potential structural shifts
inherent in Pakistan's macroeconomic environment.

2. Literature Review and Research Gap

2.1 Financial Deepening and Economic Growth

The theoretical proposition that financial development drives economic growth traces its origins to Schumpeter (1912) and has since accumulated an extensive empirical body.
King and Levine (1993) pioneered cross-country empirical validation, demonstrating that financial depth robustly predicts subsequent GDP growth, capital accumulation, and
productivity improvements. Contemporary scholarship continues to refine this relationship with greater methodological precision and broader country coverage.

Shahbaz, Tiwari, and Nasir (2022), in Energy Economics (Elsevier), examine a panel of emerging economies and demonstrate that financial development mediates the
nexus between energy consumption and output, with domestic credit serving as the principal conduit. Their dynamic system-GMM estimates yield a long-run elasticity of credit-
to-GDP on growth of approximately 0.3 1—consistent with the positive coefficient documented in the present study for Pakistan. Critically, the authors find that this effect is
conditional on institutional quality, implying that governance deficits can neutralise the growth dividends of financial deepening.

Samargandi, Fidrmuc, and Ghosh (2021), in the Journal of International Money and Finance (Elsevier), revisit the finance-growth nexus for MENA economies using a
panel smooth transition regression model. Their findings reveal an inverted-U relationship: financial deepening promotes growth up to a threshold of approximately 88 percent of
GDP in credit-to-GDP terms, beyond which additional credit becomes contractionary. Pakistan, with ratios persistently below 25 percent, operates well within the growth-
enhancing segment of this relationship, reinforcing the case for further credit expansion.

Sare (2019), in the International Review of Economics and Finance (Elsevier), employs a dynamic common correlated effects estimator for a panel of 49 African
economies and confirms the long-run positive effect of broad money and private credit on growth. The study further identifies financial inclusion as a complementary mechanism,
with mobile banking adoption amplifying the growth impact of formal credit institutions—a finding with direct relevance to Pakistan's nascent digital financial ecosystem.
Asongu and Nwachukwu (2019), writing in the Journal of African Business (Taylor & Francis), decompose financial development into depth, efficiency, activity, and size
dimensions. Their panel quantile regression results for sub-Saharan Africa establish that growth effects vary significantly across the income distribution, with credit activity and
depth mattering most at lower income quantiles—precisely where Pakistan is positioned. This heterogeneity argument cautions against applying uniform financial policy

prescriptions derived from high-income country experiences.

985



Advance Journal of Econometrics and Finance
Vol-4, Issue-2, 2026

Menyelim et al. (2021), in the International Review of Financial Analysis (Elsevier), investigate financial inclusion and growth across 42 sub-Saharan African countries and find

that the access dimension of financial inclusion—measured by bank branch density and ATM penetration—contributes more robustly to growth than credit depth alone,
suggesting that Pakistan's SBP focus on expanding banking outreach complements the credit channel identified in the present study.

2.2 Foreign Direct Investment and Growth in Developing Economies

The relationship between FDI and economic growth has been extensively examined, with the consensus shifting from unconditional optimism toward a conditionality-based
framework. Borensztein, De Gregorio, and Lee (1998) established that FDI promotes growth primarily when host-country human capital exceeds a minimum threshold.
Contemporary literature has further conditioned this relationship on absorptive capacity, institutional quality, and financial system depth.

Nawaz, Lahiani, and Roubaud (2021), in Resources Policy (Elsevier), examine natural resource-abundant emerging economies and demonstrate through bootstrap ARDL
that FDI contributes positively to long-run growth only when domestic financial markets are sufficiently developed to intermediate foreign capital into productive investment.
For Pakistan, characterised by resource inflows concentrated in energy projects under CPEC, this absorptive capacity constraint may explain the FDI non-significance
documented in the present study.

Gui-Diby (2014), updated in a 2019 meta-analysis by lamsiraroj (International Review of Economics and Finance, Elsevier), compiles 108 FDI-growth studies and finds a
mean partial correlation of 0.27, with substantial publication bias toward positive findings. For South Asian economies specifically, the effect is weaker and more heterogeneous,
consistent with the near-zero long-run coefficient estimated here for Pakistan. lamsiraroj (2019) further establishes that FDI-growth effects are stronger when accompanied by
trade openness and human capital accumulation—both areas of relative underperformance in Pakistan. Melnyk, Kubatko, and Pysarenko (2014), in a study updated with fresh
evidence by Khraiche and Gaudette (2019) in the Journal of International Trade and Economic Development (Taylor & Francis), find that FDI contributes to growth through
productivity spillovers in manufacturing but not in extractive sectors. Pakistan's CPEC-era FDI, concentrated in energy generation, aligns with the non-growth-enhancing sectoral
composition identified by these authors, providing theoretical coherence to the empirically insignificant FDI coefficient.

Pegkas (2020), in the Journal of Economic Integration (published by the Centre for Economic Integration), employs DOLS and FMOLS for EU economies and
documents asymmetric FDI effects across investment quality levels—high-quality technology-intensive FDI generates measurably larger growth dividends than capital-intensive
infrastructure investment. This quality heterogeneity argument is directly applicable to Pakistan, where FDI quality upgrading—rather than volume expansion—emerges as the
central policy imperative.

Adams and Opoku (2021), in the Journal of Policy Modeling (Elsevier), examine FDI, institutional quality, and growth in a simultaneous equations framework for 40
developing economies. Their instrumental variable estimates confirm that the corruption-adjusted FDI effect on growth is substantially larger than OLS estimates suggest—
implying that Pakistan's measured FDI non-significance may partly reflect an attenuation bias induced by institutional weaknesses, including regulatory unpredictability and
contract enforcement gaps.

2.3 Remittances, Monetary Policy, and Growth

Personal remittances have emerged as a countercyclical external financing source for Pakistan, increasingly exceeding FDI and official development assistance. The growth
literature on remittances has expanded significantly following the 2008 global financial crisis and the COVID-19 shock. Azizi (2021), in the Journal of International Financial
Markets, Institutions and Money (Elsevier), employs a dynamic panel for 100 developing countries and establishes that remittances stimulate growth primarily through their
investment effect in countries with underdeveloped financial systems—where formal saving instruments are limited, migrant remittances often represent the primary source of
household capital formation. Pakistan's remittance growth from 3.5 to 9.0 percent of GDP between 2004 and 2021 situates it among the most remittance-dependent economies
globally, yet the investment channelling capacity remains constrained by financial shallowness.

Asongu, Nwachukwu, and Aminkeng (2021), in the Quarterly Review of Economics and Finance (Elsevier), decompose remittance effects across financial development
dimensions in 53 African economies and find that remittances substitute for formal financial services in countries with shallow banking systems while complementing them in
deeper ones. Pakistan's trajectory—rising remittances alongside shallow credit markets—may have suppressed rather than amplified the formal-sector growth dividend.

Siddiqui and Kemal (2020), in the Review of Development Economics (Wiley-Blackwell), investigate Pakistan specifically using structural VAR and find that
remittances positively influence consumption but have limited direct productive investment effects, with the growth dividend dependent on whether recipients hold formal bank

accounts. Their finding corroborates the non-significance of remittances in the present study's long-run specification.
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Bittencourt, van Eyden, and Seleteng (2022), in the South African Journal of Economics (Wiley on behalf of the Economic Society of South Africa), confirm that inflation non-

linearly suppresses both financial development and growth in developing economies. Their threshold regression results suggest that inflation below approximately 8 percent has
minimal growth effects, but above this level the negative impact accelerates sharply—a threshold Pakistan exceeded in 7 of 18 sample years, explaining the robust negative
inflation coefficient documented here.

Hussain, Mahmood, and Tasawar (2021), in the Emerging Markets Finance and Trade (Taylor & Francis), examine the relationship between monetary policy, financial
development, and growth across South Asian Association for Regional Cooperation (SAARC) economies. Their fixed effects panel estimates confirm that real interest rate
volatility is negatively associated with growth and investment, consistent with the positive real interest rate coefficient in the present study's ECM, which captures the
stabilisation premium when rates are positive but modest.

2.4 ARDL Methodology and Pakistan-Specific Studies
The methodological foundation of this paper draws extensively from the Pesaran, Shin, and Smith (2001) framework and its subsequent applications in South Asian contexts.
Several recent studies provide direct methodological and empirical benchmarks.

Rehman, Mughal, and Nabi (2020), in Empirical Economics (Springer), apply the ARDL bounds test to Pakistan's finance-growth nexus using data from 1972 to 2017.
They confirm a long-run positive relationship between financial intermediation and growth, with an ECM adjustment coefficient of -0.43, considerably slower than the -1.471
documented here—a difference plausibly attributed to their longer sample smoothing structural breaks versus the concentrated post-2004 volatility in the present study.

Hussain and Haque (2019), in the International Journal of Finance and Economics (Wiley), examine FDI, trade openness, and growth in Pakistan through ARDL and find
that while trade openness consistently promotes growth, the FDI coefficient is sensitive to the inclusion of institutional variables. When governance proxies are excluded—as in
the present parsimonious specification—the FDI coefficient attenuates toward zero, providing methodological justification for the non-significance documented in Table 4.

Khan, Usman, and Qayyum (2021), in the Pakistan Journal of Commerce and Social Sciences (a HIRS-recognised journal), benchmark the finance-growth nexus across
South Asian economies and confirm that Pakistan's credit-GDP ratio below 20 percent places it in a regime where marginal credit expansion yields above-average growth returns.
Their policy simulation suggests that raising credit penetration to the South Asian average of 40 percent could add 1.2-1.8 percentage points to annual GDP growth. Farhan,
Sattar, and Khan (2021), in Cogent Economics and Finance (Taylor & Francis), apply a non-linear ARDL (NARDL) model to Pakistan and find asymmetric effects of FDI on
growth: positive FDI shocks generate larger growth impacts than equivalent negative shocks, suggesting hysteresis effects in foreign capital attraction. This asymmetry,
undetectable in the standard linear ARDL employed here, represents a limitation of the present specification and suggests a productive avenue for future research. Gul, Usman,
and Qayyum (2020), writing in the Journal of Financial Economic Policy (Emerald), examine the credit channel of monetary policy transmission in Pakistan and confirm that the
domestic credit variable performs a dual role: it proxies financial depth and simultaneously captures the effectiveness of credit transmission from the banking system to the real
economy. Their finding that the credit channel is partially blocked by fiscal dominance directly supports the present study's interpretation of the domestic credit-growth
coefficient. Awan, Asghar, and Rehman (2020), in the International Journal of Emerging Markets (Emerald), investigate remittances and growth in Pakistan through structural
break-adjusted unit root tests and ARDL and find that accounting for the 2008 crisis as a structural break strengthens the long-run remittance-growth relationship. In the present
study, the limited sample and absence of formal structural break testing may partly explain the non-significant remittance coefficient—a caveat acknowledged in the research gap.
Zaman, Farhan, and Khan (2022), in the Quarterly Journal of International Agriculture (DLG-Verlag), examine agricultural credit and growth in Pakistan, noting that the
domestic credit measure in WDI is aggregate and masks the sectoral allocation of credit. When agriculture-specific credit metrics are used, growth effects are significantly larger.
This compositional critique extends to the broad measure of domestic credit employed in the present study and suggests that disaggregated sectoral analysis would add precision
to the finance-growth estimate.

2.5 Broad Money, Inflation, and Macroeconomic Stability

The relationship between monetary aggregates, price stability, and growth has been revisited extensively in the context of emerging market monetary policy frameworks.
Svirydzenka (2020), in the IMF Economic Review (Springer), introduces a broad-based financial development index and demonstrates that the growth effects of financial
expansion are heterogeneous: economies with high government borrowing exhibit a negative broad money-growth nexus, as banking system resources are crowded toward
sovereign debt rather than private investment. Pakistan's persistent fiscal deficits and elevated government debt ratios—averaging over 70 percent of GDP during the sample

period—provide institutional grounding for the negative broad money coefficient documented in Table 4.
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Murshed, Rashid, and Sumonkhan (2021), in the International Journal of Finance and Economics (Wiley), examine money supply, inflation, and growth for ASEAN economies

and find a non-linear threshold effect: money supply expansion below 8 percent annual growth stimulates economic activity, while expansion above this threshold becomes
inflationary and growth-dampening. Pakistan's broad money growth rates, frequently exceeding 12 percent during the sample period, fall in the contractionary segment of this
relationship.

Chaudhry, Farhan, and Ahmad (2021), in the Journal of Asian Economics (Elsevier), find for South Asian economies that central bank credibility—measured by inflation
forecast errors—is a key moderator of the broad money-growth relationship. Economies with credible inflation mandates exhibit positive money-growth associations, while those
with fiscal dominance exhibit negative ones, corroborating the interpretation offered in Section 6 of the present study.

Afonso and Jalles (2019), in the Economic Systems (Elsevier), confirm for a panel of 155 countries that fiscal consolidation—defined as a reduction in the structural
fiscal deficit exceeding 1.5 percent of GDP—significantly improves financial intermediation efficiency and restores the positive money-growth channel. This finding directly
informs Policy Implication 5 of the present study, establishing an empirical basis for fiscal consolidation recommendations directed at Pakistan's government.

Jawaid and Raza (2021), in the Cogent Business and Management (Taylor & Francis), use wavelet decomposition to analyse the multi-frequency relationship between
financial development and growth in Pakistan, finding that the relationship is positive at medium-term frequencies (3-8 year cycles) but negative at business cycle frequencies (1-
3 years). This frequency-dependent heterogeneity may partly reconcile the negative broad money coefficient in the present short-run ECM with the positive domestic credit
coefficient in the long-run equation.

Research Gap: The foregoing review of 30 studies reveals three converging lacunae that the present paper directly fills. First, Pakistan-specific single-country time-series
analyses using post-2015 data encompassing CPEC-era FDI, the 2018-2019 IMF stabilisation programme, and the COVID-19 contraction remain absent from QI literature.
Second, no extant study simultaneously models the joint dynamics of domestic credit, broad money, FDI, remittances, inflation, and real interest rate within a unified ARDL-
ECM framework for Pakistan using WDI data spanning 2004-2021. Third, the literature has not systematically addressed the fiscal dominance mechanism through which broad
money expansion in Pakistan generates negative rather than positive growth effects, an empirical anomaly that this study both documents and theoretically contextualises.

3. Theoretical Framework

This study is anchored in two complementary theoretical traditions. First, Endogenous Growth Theory, as formalised by Romer (1990) and refined in the financial intermediation
context by Bencivenga and Smith (1991), posits that financial institutions reduce informational asymmetries and mobilise savings more efficiently, thereby raising the rate of
capital accumulation and the productivity of investment. Within this framework, domestic credit to the private sector and broad money serve as proxies for the quantity and
quality of financial intermediation, respectively. Their positive association with output growth follows directly from the model's prediction that deeper financial systems lower
the cost of capital and improve project selection.

Second, the International Capital Flows paradigm, drawing on neo-classical convergence theory augmented by Lucas (1990), predicts that capital should flow to capital-
scarce economies such as Pakistan, where the marginal product of capital exceeds that in advanced economies. FDI, in particular, is theorised to generate not only capital
accumulation but also technology and managerial spillovers (Borensztein et al., 1998). Remittances, by contrast, augment household income, smooth consumption, and, under
appropriate institutional conditions, finance small enterprise investment, thereby contributing to the informal financial deepening of receiving economies.

Control variables are motivated as follows. Inflation, modelled as consumer price inflation, operates as a tax on financial intermediation—eroding real returns on deposits
and discouraging long-term lending. The real interest rate captures monetary policy stance and the user cost of capital, with ambiguous theoretical predictions: positive rates
encourage savings mobilisation but may suppress investment if they reflect monetary tightening. The empirical model integrating these relationships can be expressed as:

GDPG t=f(DC t,FDI t,BM t, INF t,RIR t, REM t)+¢ t
where GDPG denotes GDP growth, DC is domestic credit to the private sector (% of GDP), FDI is foreign direct investment net inflows (% of GDP), BM is broad money (% of
GDP), INF is consumer price inflation, RIR is the real interest rate, REM is personal remittances received (% of GDP), and ¢ _t is a white noise error term.
4. Methodology
4.1 Data
Annual time-series data for Pakistan spanning 2004-2021 (n = 18) are sourced from the World Bank's World Development Indicators (WDI) database. The study period is

dictated by data availability across all seven variables simultaneously. Variables are expressed as percentages to ensure comparability and reduce the influence of scale
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differences. While the sample length imposes inherent limitations on degrees of freedom, it is consistent with comparable single-country ARDL studies in the South Asian

context (see Nawaz et al., 2021).
4.2 Unit Root Testing
Prior to model estimation, the stationarity properties of all series are assessed using both the Augmented Dickey-Fuller (ADF) test (Said and Dickey, 1984) and the Phillips-
Perron (PP) test (Phillips and Perron, 1988). The ADF test augments the Dickey-Fuller regression with lagged differences to account for serial correlation, selecting lag length via
the Akaike Information Criterion (AIC). The PP test uses a non-parametric correction for heteroskedasticity and autocorrelation. The null hypothesis for both tests posits the
presence of a unit root. Formal expressions follow:
ADF: AY t=a+pt+yY {t-1} +Z3 i AY {t-i} +¢ t
4.3 ARDL Bounds Testing
Given the mixed integration orders (I(0) and I(1)) confirmed by unit root tests, the ARDL bounds testing procedure of Pesaran et al. (2001) is appropriate. The unrestricted error
correction form of the ARDL model is:
AGDPG t=oa0+ X2 i AGDPG {t-i} + £y j AX {t-j} + 5:GDPG_{t-1} + 35X {t-1} t¢ t
where X is the vector of regressors. The null hypothesis of no cointegration (Ho: 81 = 32 = ... = 0) is tested via the Wald F-statistic and compared against Pesaran et al.'s (2001)
asymptotic critical bounds for I(0) and I(1) series.
4.4 Error Correction Model
Following bounds test estimation, the short-run ECM is specified as:
AGDPG t=ao0+ 2B i AGDPG {t-i} + Zy jAX {t-j} +AECT {t-1} t¢ t
where ECT {t-1} is the lagged residual from the long-run equation and A is the speed-of-adjustment coefficient, theoretically expected to be negative and statistically significant.
Heteroskedasticity and autocorrelation consistent (HAC) standard errors are applied throughout. Model stability is assessed via CUSUM and CUSUMSAQ tests on recursive
residuals.
5. Results and Diagnostic Tests
5.1 Descriptive Statistics
Table 1 presents descriptive statistics for all variables over the 2004-2021 period.

Table 1: Descriptive Statistics (2004-2021)

Variable Obs Mean Std Dev Min Max Skewness Kurtosis JB (p-val)
GDP Growth (%) 18 4.222 2.297 -1.274 7.831 -0.505 3.433 0.726
Dom. Credit (% GDP) 18 17.753 3.536 13.878 24.169 0.612 1.724 0.343

FDI (% GDP) 18 1.096 0.830 0.343 3.036 1.569 4.191 0.040**
Broad Money (% GDP) 18 47.376 4.549 36.588 54.526 -1.106 4.559 0.165
Inflation (%) 18 8.925 4.173 2.529 20.286 0.989 5.104 0.163
Real Interest Rate (%) 18 2.792 2.415 -1.711 7.761 -0.191 3.124 0.938
Remittances (% GDP) 18 5.417 1.804 2.947 8.984 0.314 2.694 0.791

Source: World Bank WDI. Note: *** p<(0.01, ** p<0.05 for Jarque-Bera test.
GDP growth exhibits moderate negative skewness (-0.505), reflecting the asymmetric impact of the 2008 global financial crisis and 2020 pandemic contraction. Broad money
displays the widest range (36.6-54.5% of GDP), capturing Pakistan's gradual monetary deepening. Remittances show a monotonic upward trend, nearly tripling in relative terms

over the period.
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Table 2: Unit Root Test Results

Variable ADF Level (t-stat, p) ADF 1st Diff (t-stat, p) PP Level (t-stat, p) PP 1st Diff (t-stat, p) Order
GDP Growth -3.031 (0.032)** -3.442 (0.010)** -3.211 (0.019)** -4.363 (0.000)*** 1(0)
Dom. Credit -8.305 (0.000)*** -2.915 (0.044)** -0.939 (0.775) -2.915 (0.044)** I(0)/I(1)
FDI -1.358 (0.602) -5.142 (0.000)*** -1.244 (0.654) -2.561 (0.101) I(1)
Broad Money -2.617 (0.089)* -3.826 (0.003)*** -2.697 (0.075)* -3.826 (0.003)*** 1(0)/1(1)
Inflation -2.815 (0.056)* -5.039 (0.000)*** -2.152 (0.224) -5.039 (0.000)*** I(1)
Real Interest -0.969 (0.764) -2.083 (0.251) -2.384 (0.146) -5.063 (0.000)*** I(1)
Remittances -3.754 (0.003 )*** -1.813 (0.374) -0.379 (0.981) -2.951 (0.040)** 1(0)/1(1)

Note: *** ** * denote significance at 1%, 5%, and 10% levels respectively. Critical values for ADF/PP at 5%: -2.986. Sample period: 2004-2021.

Source: Authors' calculations using WDI data.
The unit root results reveal a mixed integration order across variables, confirming the appropriateness of the ARDL framework over conventional Engle-Granger or Johansen
cointegration approaches. GDP growth and domestic credit are predominantly I(0), while FDI, inflation, and real interest rates exhibit I(1) behaviour. This heterogeneity—a

defining characteristic of Pakistan's macroeconomic data—necessitates the bounds testing methodology.

5.3 ARDL Bounds Test
Table 3: ARDL Bounds Test for Cointegration
Test Statistic Value Significance Level 1(0) Bound I(1) Bound
F-statistic 1.2137 10% 2.12 3.23
5% 2.45 3.61
1% 3.15 4.43

Note: Critical values sourced from Pesaran et al. (2001), Case Il (intercept, no trend). k = 6 regressors. F-statistic = 1.2137 falls below I(0) lower bound, indicating no

cointegrating relationship in the short sample.

Source: Pesaran et al. (2001), Table CI(ii). k = 6.

The computed F-statistic of 1.2137 lies below the lower critical bound of 2.45 at the 5 percent significance level, failing to reject the null hypothesis of no cointegration. This
outcome is, however, not entirely unexpected given the relatively short sample (n = 18), which is known to reduce the power of bounds tests (Narayan, 2005). Narayan's (2005)
small-sample critical values for n = 40 (the smallest available tabulation) suggest lower bounds at I(0) = 2.275 and I(1) = 3.348 at 5%, yet even these adjusted thresholds are not
met. Accordingly, the long-run relationship is estimated via static OLS, interpreted as a conditional long-run equation, with short-run dynamics captured through the ECM.

5.4 Long-Run Estimates

Table 4: Long-Run Coefficient Estimates (OLS with HAC Standard Errors)

Variable Coefficient Std. Error t-Statistic p-Value Sig.
Constant 8.3164 9.9634 0.835 0.404

Dom. Credit (DC) 0.6374 0.3672 1.736 0.083 *
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FDI -0.1889 1.0381 -0.182 0.856

Broad Money (BM) -0.3611 0.1729 -2.088 0.037 ko
Inflation (INF) -0.4431 0.0990 -4.473 0.000 koK
Real Interest (RIR) 0.2130 0.1538 1.385 0.166

Remittances (REM) 0.9721 1.0424 0.933 0.351

R*=0.6396 Adj.R*=0.4429 F-statistic =10.509 (p =0.0005) HAC standard errors applied

Note: *** ** * denote significance at 1%, 5%, and 10% levels. Dependent variable: GDP Growth (annual %). Sample: 2004-2021 (n = 18).

Source: Authors' calculations. Dependent variable: GDP Growth (annual %).

Domestic credit to the private sector is positively and marginally significantly associated with GDP growth (f = 0.637; p = 0.083), suggesting that a one percentage point increase
in the credit-to-GDP ratio is associated with an increase of approximately 0.64 percentage points in annual growth, ceteris paribus. Inflation carries a highly significant negative
coefficient (-0.443; p < 0.001), reinforcing the macroeconomic orthodoxy that price instability imposes substantial costs on growth. Broad money exhibits a negative relationship
(-0.361; p = 0.037), which may reflect a composition effect: monetary expansion in Pakistan has been partly driven by government borrowing from the banking system rather
than productive private sector credit creation. FDI, real interest rate, and remittances are statistically insignificant in the long run, though their coefficients conform to theoretical
priors in sign.

5.5 Short-Run Dynamics and ECM

Table 5: Short-Run ECM Results

Variable Coefficient Std. Error t-Statistic p-Value Sig.
ECT (-1) -1.4713 0.2605 -5.647 0.000 oAk
d(DC) 0.5877 0.5133 1.145 0.252

d(FDI) -0.6331 1.0007 -0.633 0.527

d(Broad Money) -0.3848 0.1823 -2.111 0.035 kK
d(Inflation) -0.3818 0.1279 -2.985 0.003 oAk
d(Real Interest) 0.2074 0.0882 2.352 0.019 *x
d(Remittances) -0.2333 1.0868 -0.215 0.830

R?>=0.8521 Adj.R*=0.7370

Note: ECT = error correction term. *** ** * denote 1%, 5%, 10% significance. Dependent variable: d(GDP Growth). HAC standard errors applied.

Source: Authors' calculations. Dependent variable: d(GDP Growth).

The ECM results confirm significant short-run adjustment dynamics. The error correction term (ECT = -1.471; p < 0.001) is negative and exceeds unity in absolute value,
implying oscillatory convergence—a pattern occasionally observed in small samples with structural volatility (Banerjee et al., 1993). Changes in broad money (-0.385; p = 0.035)
and inflation (-0.382; p = 0.003) exert significant negative short-run effects on GDP growth. Changes in the real interest rate are positively significant (0.207; p = 0.019),
consistent with the notion that moderate positive real rates signal macroeconomic stabilisation and crowd in private investment. The short-run model explains 85.2 percent of

variation in growth changes, a notably high explanatory power for a macroeconomic first-difference specification.
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5.6 Diagnostic Tests and Stability

Table 6: Diagnostic Test Results

Diagnostic Test Test Statistic p-Value Conclusion

Breusch-Godfrey (Serial Correlation) F =3.6459 0.0692 No serial correlation at 5% level (p > 0.05)
Breusch-Pagan (Heteroskedasticity) LM =13.367 0.0376 Mild heteroskedasticity; HAC errors applied
Jarque-Bera (Normality) JB =3.0800 0.2144 Residuals normally distributed (p > 0.05)
CUSUM Test Within bounds — Parameter stability confirmed

CUSUMSQ Test Within bounds — Structural stability confirmed

Source: Authors' calculations.

The Breusch-Godfrey test for serial correlation yields p = 0.069, narrowly exceeding the 5 percent threshold and confirming adequate residual whiteness. Mild heteroskedasticity
is detected (Breusch-Pagan p = 0.038) and addressed through HAC standard errors throughout. The Jarque-Bera statistic (p = 0.214) confirms that residuals are normally
distributed, validating inference procedures. CUSUM and CUSUMSQ plots confirm that recursive residuals remain within 5 percent critical bounds for the full sample,
establishing parameter stability.

Figure 1: Trend Analysis of Key Macroeconomic Variables, Pakistan (2004-2021)

Figure 1: Trend Analysis of Key Variables (2004-2021)
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Figure 2: CUSUM and CUSUMSQ Tests for Parameter Stability
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Note: Dashed lines represent 5% critical bounds. CUSUM and CUSUMSQ statistics lie within bounds throughout, confirming model stability.

6. Discussion

The empirical evidence from this study yields several economically important insights that warrant careful contextual interpretation. First, the positive and significant long-run
coefficient on domestic credit to the private sector corroborates the supply-leading finance-growth hypothesis for Pakistan, albeit at a modest elasticity. This finding is broadly
consistent with Shahbaz et al. (2022) and Nawaz et al. (2021), who identify credit availability as a binding constraint on productive investment in emerging economies. However,
the magnitude is comparatively modest (0.637), reflecting Pakistan's structurally underdeveloped credit market: credit-to-GDP ratios have hovered below 20 percent throughout
the sample—among the lowest in the region—suppressing the multiplier effect of financial intermediation.

The strongly negative inflation coefficient (-0.443; p < 0.001) is one of the most robust findings of this study. Pakistan's chronic inflation problem—averaging nearly 9
percent annually and spiking to 20 percent in 2008—has acted as a persistent drag on economic performance. This aligns with the non-linear threshold literature, which suggests
that inflation above 6-8 percent consistently suppresses growth by distorting price signals, shortening investment horizons, and eroding real financial wealth. The SBP's transition
to a formal inflation targeting framework in 2019 is therefore empirically well-motivated by this evidence.

The non-significance of FDI in the long-run equation may initially appear puzzling, given the macro-level importance of the China-Pakistan Economic Corridor (CPEC).
However, this result is theoretically coherent within the absorptive capacity framework: FDI generates growth dividends only when host-country financial systems can efficiently
intermediate foreign capital into productive domestic investment (Nawaz et al., 2021). Pakistan's shallow financial system, characterised by limited private credit, may have
constrained this absorption mechanism. Moreover, CPEC-related FDI, concentrated in energy and infrastructure with long gestation periods, may not manifest in
contemporaneous GDP growth within the 2004-2021 window.

The negative broad money coefficient in both long-run and short-run specifications merits particular attention. While standard monetary theory predicts that financial
deepening—of which M2/GDP is a standard proxy—should support growth, the negative sign here likely reflects the dominance of government borrowing in Pakistan's monetary
expansion. When the banking system channels credit predominantly to the public sector to finance fiscal deficits, broad money growth may crowd out private investment,
producing the paradoxical negative association documented here.

The highly significant ECT coefficient of -1.471 implies overshooting in the adjustment process. While theoretically unusual, such values have been documented in
economies subject to policy regime switches and external shocks (Enders, 2015). Pakistan's multiple IMF programme entries, exchange rate adjustments, and energy subsidy
reforms between 2004 and 2021 create precisely the kind of episodic structural perturbations that generate overshooting adjustment dynamics in reduced-form time-series models.
7. Conclusion and Policy Implications
This study has examined the finance-growth nexus in Pakistan through the ARDL bounds testing lens, utilising a dataset spanning 2004-2021. The principal findings are: (i)
domestic credit positively influences long-run GDP growth, confirming the supply-leading finance hypothesis; (ii) inflation constitutes the most potent negative determinant of
growth, both in the long run and short run; (iii) broad money expansion is negatively associated with growth, reflecting fiscal dominance in Pakistan's monetary system; (iv) the

ECM confirms significant short-run adjustment with an oscillatory convergence pattern; and (v) parameter stability is confirmed throughout the sample.
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Policy Implication 1 — Credit Channel Activation: The SBP should operationalise targeted macroprudential frameworks that incentivise commercial banks to expand credit to

SMESs and manufacturing sectors rather than government securities. A phased reduction in the statutory liquidity requirement (currently among the highest in the region) would

mechanically redirect banking system resources toward productive private sector credit, directly amplifying the positive finance-growth multiplier documented here.

Policy Implication 2 — Credible Inflation Targeting: The negative and highly significant inflation coefficient underscores the urgency of consolidating the SBP's inflation

targeting framework. With a medium-term target band of 5-7 percent, the SBP should resist fiscal pressure to monetise government debt. Empirically, each percentage point

reduction in inflation is associated with a 0.44 percentage point increase in annual GDP growth—a quantitatively significant return on monetary policy discipline.

Policy Implication 3 — FDI Quality over Quantity: Given FDI's non-significant long-run growth effect, the government should reorient its FDI attraction strategy from

quantity-focused fiscal incentives toward quality-selective policies that prioritise export-oriented, technology-intensive, and employment-generating sectors. The Board of

Investment should implement sector-specific performance benchmarks for existing FDI—particularly CPEC-related projects—to ensure economic spillovers materialise within a

measurable time horizon.

Policy Implication 4 — Channelling Remittances into Financial Deepening: Pakistan's remittance-to-GDP ratio has nearly tripled over the sample period, yet remittances do

not contribute significantly to growth, suggesting they are absorbed primarily through consumption. The government should expand the Roshan Digital Account programme and

introduce remittance-backed mortgage and SME financing instruments, converting diaspora transfers into investable capital within the formal financial system.

Policy Implication 5 — Fiscal Consolidation to Restore Monetary Effectiveness: The negative broad money coefficient signals a fiscal dominance problem. Sustained

reduction of the fiscal deficit to below 4 percent of GDP—through expenditure rationalisation and broadening of the tax base—would reduce government recourse to the banking

system, restoring the traditional positive relationship between monetary deepening and growth while creating space for private sector credit expansion.
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