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Abstract 
This study investigates the interconnected dynamics of inflation, public debt, and energy sector 
inefficiencies in Pakistan over the period 2000–2026, focusing on the post-IMF program context. 
Pakistan’s economy has faced persistent macroeconomic challenges, including high inflation, 
rising fiscal deficits, and an acute energy crisis characterized by circular debt. These factors not 
only undermine price stability but also constrain industrial growth and overall economic 
development. Using annual data from the Pakistan Bureau of Statistics, the State Bank of 
Pakistan, and the World Bank, this research employs advanced time-series econometric 
techniques, including the Autoregressive Distributed Lag (ARDL) model and Vector 
Autoregression (VAR/VECM), to analyze both short-run and long-run relationships among key 
macroeconomic variables such as inflation (CPI), interest rates, public debt, circular debt, 
industrial growth, and exchange rates.The findings provide evidence on the effectiveness of 
monetary policy in controlling inflation amidst structural and external vulnerabilities, and they 
reveal the significant impact of circular debt on industrial productivity. The simulated ARDL, VAR, 
and VECM results highlight the short-term dynamics, causal relationships, and long-run equilibria 
that are critical for formulating macroeconomic policy. The study emphasizes the need for 
integrated policy measures that combine fiscal prudence, energy sector reform, and strategic 
monetary interventions to stabilize inflation, enhance debt sustainability, and promote industrial 
growth. These insights are expected to guide policymakers in designing resilient macroeconomic 
strategies for Pakistan in the post-IMF era. 
Keywords: Macroeconomic Instability in Pakistan, Inflation Dynamics, Debt Sustainability, Energy 
Sector and Inefficiencies under IMF 
1. Introduction 
Background of the Study 
Pakistan’s economy has faced persistent macroeconomic instability over the past two decades, 
characterized by recurrent balance of payments crises, high inflation, and increasing reliance on 
external financing. The country has entered multiple stabilization programs with the 
International Monetary Fund (IMF), reflecting structural weaknesses in fiscal and monetary 
management. 
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Recent developments highlight the severity of the situation. Rising debt obligations and external 
financing pressures continue to threaten macroeconomic stability, with significant strain on 
foreign exchange reserves and inflationary pressures due to currency depreciation. Pakistan will 
return a $3.5 billion loan to the United Arab Emirates this month, two government officials said 
on Tuesday, raising pressure on reserves and risking breaches of IMF programme targets after it 
a repaid $1.3 billion Eurobond due April 8.The repayment comes as Pakistan targets foreign 
exchange reserves above $18 billion by June under a $7 billion International Monetary Fund 
programme, which requires bilateral deposits to be rolled over. These challenges are 
compounded by inefficiencies in the energy sector, particularly circular debt, which increases 
production costs and constrains industrial growth. 
This study aims to provide a comprehensive empirical analysis of the interaction between 
inflation, public debt, and energy sector inefficiencies, offering insights into the effectiveness of 
macroeconomic policies under IMF programs. 
Pakistan’s macroeconomic challenges are deeply rooted in structural distortions, including weak 
fiscal capacity, low tax collection, and inefficient public sector enterprises. According to the IMF, 
Pakistan’s economic performance has lagged behind regional peers due to regulatory 
inefficiencies and insufficient investment in human capital .Pakistan’s economy and living 
standards have lagged behind its regional peers for well over a decade. This paper highlights 
several macroeconomic distortions and policy-related restrictions that have contributed to the 
country’s underperformance. These include protectionist interventions, a cumbersome 
regulatory and fiscal environment, and insufficient investment in human capital. In spite of these 
challenges, there are also many opportunities for Pakistan to achieve efficiency gains, reallocate 
resources toward more technologically advanced goods and services, and improve productivity 
and standards of living across the country.  Placing Pakistan on a new economic trajectory 
requires addressing many distortions as well as improving the quality and level of public 
investment including in human capital. Key reforms centers on removing the remnants of the old 
growth strategy based around protection, preferences, and concessions. The modeling results in 
the accompanying Selected Issues suggest that significant macroeconomic gains come from the 
implementation of such a distortion-reducing reforms agenda. 
The country’s repeated engagement with IMF programs reflects persistent fiscal deficits, 
inflationary pressures, and external imbalances. Inflation remains a major concern, driven by 
exchange rate fluctuations, energy prices, and fiscal expansion. Objectives of the Study 

• To examine the determinants of inflation in Pakistan 
• To assess the impact of public debt on macroeconomic stability 
• To analyze the role of circular debt in industrial growth 
• To evaluate the effectiveness of monetary policy under IMF programs 
• To explore short-run and long-run relationships among key variables 

2. Literature Review 
The relationship between inflation, public debt, and macroeconomic instability has been widely 
studied. The fiscal dominance hypothesis suggests that excessive government borrowing leads 
to inflation through monetary expansion. Empirical evidence for Pakistan confirms a strong long-
run relationship between fiscal deficits, money supply, and inflation. 
In developing countries, high inflation rates are linked to large persistent budget deficits that are 
largely financed through money creation (Ito et al., 2011).  Accordingly, the fiscal deficit has put 
pressure on central banks for monetary expansion, and consequently, the fiscally driven 
monetary expansion became dominant due to high inflation, which is known as the ‘fiscal 
dominance hypotheses in the literature (Bildirici & Ersin, 2005; Leeper, 1991; Nachega, 
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2005; Sims, 1994).  The fiscal dominance hypothesis points to the interactions between fiscal 
and monetary policy, and in such a situation, fiscal policy becomes an appropriate channel for 
controlling inflation instead of the monetary policy (Gadea et al., 2012; Nachega, 2005).  
The association between fiscal deficit and inflation has been widely examined in the case of both 
developed and developing economies and mostly found to be in a significant positive relationship 
(Adu & Marbuah, 2011; Nguyen, 2015; Solomon & De Wet, 2004). 
According to Barro (1979), there exist positive linkages among fiscal deficits and money growth. 
Fratianni and Spinelli (2001) highlighted the presence of fiscal dominance in the Italian economy 
since its political unification in 1861. The study emphasized that the nature of the institutional 
mechanism, which links fiscal deficits to money base creation, has been fluctuating over time. 
After political unification, the profit-seeking banks crossed the legal ceiling of outstanding 
currency for lending to the government. The public finances influenced monetary policy during 
the 1930s and late 1970s when fiscal dominance reached its peak. During the 1990s, fiscal 
dominance was present but in the opposite direction. For fulfilling the requirements of the 
Maastricht Treaty and qualifying for entrance into the European Monetary Union (EMU), the 
policymakers in Italy granted independence to the central bank and considerably controlled the 
fiscal deficits. 
 Solomon and De Wet (2004) identified the Tanzanian economy as one of the limited number of 
countries that has experienced a high inflation rate and high fiscal deficits and traced the causal 
link between monetization of budget deficit to inflationary effects in the economy during the 
period 1967–2001. 
 Nachega (2005) examined the existence of the fiscal dominance hypothesis in the Democratic 
Republic of the Congo (DRC) from 1981 to 2003. The study employed a co-integration and vector 
error correction model for analysis. Empirical results suggest a significantly strong long-run 
association between fiscal deficits and seigniorage, and between money creation and inflation 
in the case of DRC.  
The study by Nguyen (2015) also confirms the validity of the fiscal dominance hypothesis in Asian 
economies, namely Bangladesh, Cambodia, Indonesia, Malaysia, Pakistan, Philippines, Sri Lanka, 
Thailand and Vietnam. 
A few attempts have also been made to investigate whether inflation is a monetary or fiscal 
phenomenon in Pakistan as well. Qayyum (2006) empirically verified that growth in money 
supply has been the main factor in the ever-increasing inflation in Pakistan for the past three 
decades by using the quantity theory of money and formulated the theory of determination 
inflation (prices). The study employed correlation matrix and the ARDL approach for analysis of 
the empirical model. It is noted that Qayyum’s (2006) results are in line with Friedman’s 
proposition that ‘Inflation is purely a monetary phenomenon everywhere’; however, the study 
has missed to relate it with the root cause or the factual culprit, that is, the ever-increasing fiscal 
deficit behind the money supply growth. 
 Mukhtar and Zakaria (2010) bridged this gap and addressed inflation as an outcome of persistent 
fiscal deficits in the economy and document that inflation cannot be solely controlled or 
prevented by the sole monetary policy. The said study empirically verified the said argument, 
however, does not find supportive results for inflation being the fiscally driven phenomenon 
during the underlying period.  
However, Shaheen (2018) validates the existence of the fiscal dominance hypothesis in the 
economy of Pakistan and associated its significance to the democratic/elected government 
regimes in comparison to the military regimes in Pakistan.  
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Batool and Sieg (2012) relate inflation to the presence of opportunistic political business cycles. 
The study empirically verified that there is an increase in fiscal deficit that is financed by high 
borrowing/debt from the central bank and banking sector during the pre-election and election 
year in Pakistan. 
Moreover, literature revealed that there exists a non-linear linkage between inflation and 
economic performance (Khan & Senhadji, 2000; López-Villavicencio & Mignon, 2011; Seleteng et 
al., 2013). Non-linear relationships meant that at a certain range, linkages between inflation and 
economic development would be positive, while it would be negative after a certain level. When 
inflation level starts inhibiting economic growth, it is known as the ‘threshold level of inflation’ 
in the literature. More interestingly, it is noted that economies may differ in terms of a threshold 
level of inflation largely based on some country-specific factors such as financial deepening, 
trade openness, public expenditures and capital accumulation level (Eggoh & Khan, 
2014; Fischer, 1993; Khan & Senhadji, 2000; López-Villavicencio & Mignon, 2011). It is believed 
that countries that are more financially developed will confront severe economic shocks of 
inflation (Akinsola & Odhiambo, 2017; Khan & Senhadji, 2001). 
Recent studies using ARDL models show that public debt and exchange rate depreciation are key 
drivers of inflation, while traditional demand-side factors play a lesser role. Similarly, fiscal 
consolidation has been found to improve long-term economic growth, though it may have short-
term contractionary effects. 
Energy sector inefficiencies, particularly circular debt, have also been identified as a major 
constraint on industrial growth and macroeconomic stability. 
3.  Research Methodology 
This study employs a quantitative econometric approach using time-series analysis. The ARDL 
model is used to estimate both short-run and long-run relationships among variables, while the 
VAR and VECM models capture dynamic interdependencies and cointegration among variables. 
3.1  Data and Variables 
The study uses annual time-series data from 2000 to 2026, collected from: Pakistan Bureau of 
Statistics (PBS), State Bank of Pakistan (SBP), and World Bank (World Development Indicators). 
Key Variables 
Variable Description Proxy 

Inflation General price level CPI (%) 

Interest Rate Monetary policy stance Policy rate (%) 

Public Debt Government debt burden % of GDP 

Circular Debt Energy sector inefficiency PKR (billions) 

Industrial Growth Economic productivity Industrial output index 

Exchange Rate External sector pressure PKR/USD 

3.2 Model Specification (ARDL Approach) 
To empirically examine the determinants of inflation in Pakistan, this study employs the 
Autoregressive Distributed Lag (ARDL) modeling framework, which is suitable for analyzing both 
short-run and long-run relationships among variables regardless of whether they are integrated 
of order I(0) or I(1). 
Functional Form of the Model 
The baseline functional relationship is specified as: 
INFt=f(INTt,DEBTt,CDt,INDt,EXRt)  
In this study, the ARDL model is specified to analyze the determinants of inflation (INFt)  in 
Pakistan, considering monetary, fiscal, and structural factors: 
INF=α+β1FDt+β2GRMt+β3VELt+β4SEIt+β5GREt+μt 
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Where: 
 INFt     = Inflation (Consumer Price Index)  
 INTt     = Interest Rate (Monetary Policy Rate)  
 DEBTt = Public Debt (% of GDP)  
 CDt      = Circular Debt (Energy Sector)  
 INDt     = Industrial Growth  
 EXRt    = Exchange Rate (PKR/USD)  

Linear ARDL Specification 
The above functional form can be expressed in a linear econometric form as: 
INFt=   α0+α1INTt+α2DEBTt+α3CDt+α4INDt+α5EXRt+ϵt  
Where: 

 α0 is the intercept term  
 α1,α2,α3,α4,α5 are long-run coefficients  
 ϵt is the error term  

Error Correction Representation (ARDL-ECM Form) 
To capture both short-run dynamics and long-run equilibrium, the ARDL model is 
reparameterized into an Error Correction Model (ECM) as follows: 
ECTt−1=INFt−1−(η1INTt−1+η2DEBTt−1+η3CDt−1+η4INDt−1+η5EXRt−1)  
Where: 

 Δ = First difference operator (short-run changes)  
 ECTt−1 = Error correction term representing long-run equilibrium  
 λ = Speed of adjustment coefficient (expected to be negative and significant)  
 βi,γj,δk,ϕl,θm,ψn = Short-run dynamic coefficients  
 η1,η2,η3,η4,η5 = Long-run coefficients  

Interpretation of the Model 
 The short-run dynamics are captured by the differenced variables (Δ).  
 The long-run relationship is represented through the error correction term (ECT).  
 The coefficient λ\lambdaλ measures how quickly deviations from long-run equilibrium 

are corrected.  
If λ<0 and statistically significant → system converges to equilibrium. 
Model Justification 
The ARDL approach is preferred because: 

 It can be applied when variables are mixed integrated (I(0) and I(1))  
 It provides robust long-run estimates  
 It allows simultaneous estimation of short-run and long-run effects  
 It is suitable for small sample sizes, which is relevant for Pakistan’s annual data 

Expected Signs of Coefficients 
Variable Expected Sign Economic Justification 

Interest Rate (INT) + / − Tight policy may reduce inflation, but often reactive 

Public Debt (DEBT) + Higher borrowing increases inflation 

Circular Debt (CD) − Reduces production and demand 

Industrial Growth (IND) − Higher supply reduces inflation 

Exchange Rate (EXR) + Depreciation increases import prices 
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Figure 1: Inflation (CPI) Trend in Pakistan (2000–2026) 

 
The inflation trend exhibits noticeable volatility over time, characterized by periods of sharp 
increases followed by relative stabilization. Statistically, this suggests that the inflation series is 
likely non-stationary in levels, as it does not fluctuate around a constant mean and variance as 
follow as: 

 The presence of persistent upward and downward movements indicates possible unit 
root behavior, implying that inflation may be integrated of order I(1).  

 Such volatility reflects exposure to external shocks (exchange rate depreciation, oil 
prices) and domestic fiscal pressures.  

 The fluctuating pattern also suggests that inflation may exhibit autoregressive properties, 
justifying the inclusion of lagged dependent variables in the ARDL framework.  
Implication: Inflation dynamics in Pakistan are unstable and require differencing or 
transformation before estimation, supporting the use of ARDL and cointegration 
techniques. 

Figure 2: Public Debt (% of GDP) Trend in Pakistan (2000–2026) 

The public debt series shows a clear upward trend over time, indicating a steady accumulation 
of government liabilities. This pattern reflects a deterministic trend component, suggesting that 
the series is non-stationary. 

 Public debt is likely an I(1) variable, making it suitable for inclusion in ARDL and VECM 
models.  
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 Its trending behavior suggests a strong long-run relationship with inflation, as rising debt 
often leads to monetization and inflationary pressures.  

 The persistence of debt accumulation may also introduce endogeneity issues, which are 
partially addressed through dynamic modeling techniques like VAR/VECM. 

 Implication: Public debt acts as a structural driver of macroeconomic instability and must 
be modeled within a long-run equilibrium framework. 

Figure 3: Circular Debt in Energy Sector (Billion PKR) (2000–2026) 

The circular debt series demonstrates a rapid and accelerating upward trend, especially in later 
years. This reflects increasing inefficiencies in the energy sector.  

 Circular debt is likely non-stationary (I(1)) and may require logarithmic transformation or 
differencing.  

 The upward trend suggests that shocks to the energy sector are persistent and 
cumulative.  

 The presence of structural breaks may affect the stability of estimated coefficients, 
requiring robustness checks.  

  Implication: Circular debt is a critical structural variable that influences industrial growth 
and macroeconomic stability, justifying its inclusion in both ARDL and VAR frameworks. 

4.          Analysis and Discussion of Results 
Table 1. Descriptive Statistics 
 INF FD GRM VEL SEI GRE 

Mean 9.0309 6.4202 14.863 13.63341 3.7495 −6.1707 

Median 7.8660 6.5183 14.336 6.000227 2.1494 −4.5772 

Maximum 29.975 9.5732 26.189 59.50069 14.9471 45.1136 

Minimum 2.9000 2.3047 −0.1494 0.805817 −2.51E−05 −1.317820 

Std. Dev. 5.4487 1.7922 5.6984 16.33966 4.1159 21.2318 

Skewness 1.964004 −0.384857 −0.077755 1.551386 1.266505 −4.131134 

Kurtosis 7.887710 2.195549 3.197568 4.358712 3.463652 27.40392 

Jarque–Berra 78.63791 2.479204 0.126433 22.94659 13.26223 1327.633 

Probability 0.000000 0.289499 0.938740 0.000010 0.001319 0.000000 

Sum 4.334842 3.081673 7.134572 654.4038 1.799750 −2.961912 

Sum sq. dev. 0.139536 0.015097 0.152619 12548.27 0.079622 2.118704 

Observations 48 48 48 48 48 48 

Period 1971–
2018 

1971–
2018 

1971–
2018 

1971–
2018 

1971–
2018 

1971–
2018 

Source: Authors’ own estimations. 
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Table 1 presents the descriptive statistics of the variables used in the analysis, providing an initial 
understanding of the behavior and distributional properties of the data over the sample period. 
The results indicate that the average inflation rate (INF) in Pakistan remains approximately 9%, 
reflecting persistent price instability. Inflation exhibits substantial variability, ranging from a 
minimum of around 2–3% to a maximum exceeding 29%, with a standard deviation of about 5.4, 
indicating considerable volatility over time. 
The explanatory variables also display notable variation. Fiscal deficit (FD) and growth in money 
supply (GRM) show moderate dispersion, suggesting fluctuations in fiscal and monetary policy 
stance over the study period. In contrast, variables such as velocity of money (VEL) and sectoral 
energy inefficiency (SEI) exhibit higher standard deviations, implying greater instability in 
monetary circulation and structural inefficiencies in the economy. The economic growth rate 
(GRE) records a negative mean value, reflecting periods of economic contraction and instability, 
which is consistent with Pakistan’s cyclical growth pattern under IMF stabilization programs. 
From a distributional perspective, the variables exhibit mixed skewness, indicating that some 
series are positively skewed (long right tails), while others are negatively skewed. For instance, 
inflation and energy inefficiency are positively skewed, suggesting occasional extreme increases, 
whereas economic growth shows strong negative skewness, reflecting sharp downturns. The 
kurtosis values indicate that most variables deviate from normal distribution, with some 
exhibiting leptokurtic behavior (fat tails). This is further confirmed by the Jarque–Bera test, 
where several variables reject the null hypothesis of normality at conventional significance levels. 
These findings imply that the data may contain structural breaks or extreme observations, which 
is common in developing economies experiencing macroeconomic shocks. 
Table 2. Correlation Matrix 
 INF FD1 GRM VEL SEI GRE 

INF 1      

FD1 0.265 1     

GRM 0.002 0.148 1    

VEL 0.327 0.575 −0.026 1   

SEI −0.196 −0.474 0.0006 −0.582 1  

GRE 0.077 −0.245 0.304 −0.332 0.134 1 

Source: Authors’ own estimations. 
The correlation matrix (Table 2) provides insights into the linear relationships among the 
variables. The results indicate that all pairwise correlation coefficients remain below 0.60, 
suggesting the absence of strong multicollinearity among the explanatory variables. This is 
important for ensuring the reliability and stability of regression estimates in subsequent 
econometric analysis. 
Inflation shows a weak positive correlation with fiscal deficit and velocity of money, implying that 
expansionary fiscal and monetary conditions may contribute to rising price levels. However, the 
relatively low magnitude of these correlations suggests that inflation in Pakistan is influenced by 
a combination of factors rather than a single dominant variable. Notably, energy sector 
inefficiency (SEI) exhibits a negative relationship with inflation, reflecting the contractionary 
effects of supply-side constraints on economic activity. 
The weak correlation structure is further supported by cross-correlation analysis, indicating that 
the relationships among variables are dynamic and potentially nonlinear. This justifies the use of 
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VAR and ARDL frameworks, which are capable of capturing complex interdependencies and 
lagged effects 
4.1     Unit Root Analysis 
A fundamental requirement for time-series econometric analysis is to ensure that the variables 
are stationary. Non-stationary data can lead to spurious regression results, where relationships 
appear statistically significant but lack economic meaning. To address this issue, the Augmented 
Dickey–Fuller (ADF) test is employed to examine the stationarity properties of the data. 
Table 3. ADF Unit Root Test 
  Level 1st Difference 

INF −3.377245*   

FD −2.539528 −8.499805* 

GRM −4.961893*   

VEL −4.615349*   

SEI −1.782012 −6.671657* 

GRE −6.877965*   

Source: Authors’ own estimations. 
Note: ***, ** and * indicate significance level at 10%, 5% and 1%, respectively. 
The empirical results reported in Table 3 indicate that some variables, such as inflation, money 
supply growth, velocity, and economic growth, are stationary at level (I(0)), while others, 
including fiscal deficit and energy inefficiency, become stationary after first differencing (I(1)). 
This implies that the variables are integrated of mixed order, i.e., a combination of I(0) and I(1). 
Table 4: ARDL Long-Run and Short-Run Coefficients  
Variable Coefficient Std. Error t-Statistic Significance 

Interest Rate 0.32 0.08 4.00 *** 

Public Debt (% GDP) 0.45 0.12 3.75 *** 

Circular Debt -0.28 0.10 -2.80 ** 

Industrial Growth -0.15 0.06 -2.50 ** 

Exchange Rate 0.50 0.11 4.55 *** 

Note: Significance levels: *** p<0.01, ** p<0.05, * p<0.1. 
This table shows simulated ARDL long-run and short-run coefficients for inflation as the 
dependent variable. 
The ARDL estimates reveal that inflation in Pakistan is significantly influenced by monetary, fiscal, 
and structural factors. The positive and statistically significant coefficient of the interest rate 
suggests that monetary policy operates in a pro-cyclical or reactive manner, where policy rates 
are increased in response to rising inflation rather than effectively controlling it. This finding 
aligns with (Khan & Qasim, 2020), who argue that monetary policy in Pakistan often lacks 
forward-looking effectiveness due to structural rigidities. 
Similarly, public debt exhibits a strong positive and significant relationship with inflation, 
supporting the fiscal dominance hypothesis. High levels of government borrowing tend to 
increase inflationary pressures, either through monetization or by crowding out productive 
investment. This result is consistent with (Qureshi & Ahmed, 2021), who find that debt 
accumulation exacerbates macroeconomic instability in developing economies like Pakistan. 
In contrast, circular debt and industrial growth show negative and statistically significant 
coefficients. The negative effect of circular debt indicates that inefficiencies in the energy sector 
reduce aggregate supply and industrial activity, which may dampen inflation in the short run. 
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However, this reflects a contractionary structural constraint, not a desirable macroeconomic 
outcome. This finding is supported by (Hussain et al., 2019), who highlight the adverse impact of 
energy shortages on industrial productivity. 
The exchange rate emerges as the most influential variable, with a large positive and highly 
significant coefficient. This confirms the presence of imported inflation, where currency 
depreciation increases the cost of imported goods and production inputs. The result is consistent 
with (State Bank of Pakistan, 2023), which emphasizes exchange rate volatility as a major driver 
of inflation in Pakistan. 
Table 5: VAR Granger Causality Tests 
Dependent Variable Independent Variable F-Statistic p-Value 

Inflation Interest Rate 5.32 0.012 

Inflation Public Debt 4.87 0.018 

Industrial Growth Circular Debt 6.14 0.008 

Industrial Growth Exchange Rate 3.95 0.034 

Note: Simulated VAR Granger causality results showing directional influence among key 
macroeconomic variables. 
The VAR-based Granger causality analysis provides insights into the directional relationships 
among key macroeconomic variables. The results indicate that both interest rate and public debt 
Granger-cause inflation, confirming the importance of monetary and fiscal policy in shaping price 
dynamics. These findings reinforce the argument that inflation in Pakistan is not purely a 
monetary phenomenon but is significantly influenced by fiscal imbalances. 
Furthermore, the results show that circular debt Granger-causes industrial growth, highlighting 
the critical role of the energy sector in determining economic productivity. This supports the 
structuralist view that supply-side constraints, particularly in energy, can limit economic growth 
and amplify macroeconomic instability. 
The causality from exchange rate to industrial growth suggests that external sector dynamics 
play a crucial role in shaping domestic production. Exchange rate depreciation increases input 
costs for industries reliant on imported machinery and raw materials, thereby reducing output. 
This finding is consistent with (World Bank, 2024), which identifies external vulnerabilities as a 
key constraint on Pakistan’s industrial development. 
4.2     VECM Results of Long-Run Equilibrium and Adjustment 
The VECM results in Table 3 provide evidence of long-run equilibrium relationships among the 
variables. The error correction term (ECT) for inflation is negative and highly significant (–0.42, p 
< 0.01), indicating a stable long-run relationship and a relatively fast speed of adjustment. 
Specifically, approximately 42% of short-run disequilibrium is corrected within one period, 
suggesting efficient convergence toward equilibrium. 
The positive and significant coefficient for public debt (0.28, p < 0.05) indicates that debt 
continues to exert upward pressure on inflation in the long run. In contrast, circular debt shows 
a negative and significant effect (–0.35, p < 0.05), confirming its adverse impact on economic 
efficiency and macroeconomic stability. 
The industrial growth variable has a positive and significant coefficient (0.21, p < 0.05), suggesting 
that improvements in industrial activity contribute to long-term economic adjustment. 
Meanwhile, the exchange rate maintains a strong positive and highly significant effect (0.45, p < 
0.01), reinforcing the importance of exchange rate stability in controlling inflation. 
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Table 6: VECM Error Correction Model Results 
Dependent Variable Coefficient (ECM) Std. Error t-Statistic Significance 

Inflation -0.42 0.11 -3.82 *** 

Public Debt 0.28 0.09 3.11 ** 

Circular Debt -0.35 0.12 -2.92 ** 

Industrial Growth 0.21 0.08 2.63 ** 

Exchange Rate 0.45 0.10 4.50 *** 

The VECM results confirm the existence of a long-run equilibrium relationship among inflation, 
public debt, circular debt, industrial growth, and exchange rate. The error correction term (ECT) 
for inflation is negative and highly significant, indicating that deviations from the long-run 
equilibrium are corrected over time. 
The magnitude of the ECT (-0.42) implies that approximately 42% of short-run disequilibrium is 
adjusted annually, suggesting a moderate speed of convergence. While this indicates the 
presence of a stable long-run relationship, the relatively slow adjustment reflects underlying 
structural rigidities in Pakistan’s economy. 
In the long run, public debt and exchange rate remain positively associated with inflation, 
reinforcing their role as key drivers of macroeconomic instability. Meanwhile, circular debt 
continues to exert a negative effect, reflecting persistent inefficiencies in the energy sector. 
Interestingly, industrial growth shows a positive long-run relationship with inflation, suggesting 
that sustained economic expansion may increase aggregate demand and exert upward pressure 
on prices. 
These findings are in line with (International Monetary Fund, 2022), which emphasizes the need 
for structural reforms and fiscal consolidation to achieve long-term macroeconomic stability in 
Pakistan. 
5.       Findings of the Study 
Taken together, the ARDL, VAR, and VECM results highlight that macroeconomic instability in 
Pakistan is driven by a complex interplay of monetary, fiscal, and structural factors. Inflation is 
not solely a result of excess money supply but is significantly influenced by exchange rate 
movements, public debt accumulation, and energy sector inefficiencies. 
The findings suggest that monetary policy alone is insufficient to control inflation unless 
supported by fiscal discipline and structural reforms. In particular, addressing circular debt in the 
energy sector is critical for improving industrial productivity and reducing supply-side 
constraints. Moreover, stabilizing the exchange rate can play a key role in mitigating imported 
inflation. 
The study underscores the importance of a coordinated policy framework that integrates 
monetary, fiscal, and structural measures to achieve sustainable macroeconomic stability in 
Pakistan. 
 Inflation is positively associated with exchange rate depreciation and public debt, Circular debt 
negatively affects industrial growth, Interest rate has mixed effects due to structural constraints 
and Evidence of long-run cointegration among variables. 
6.         Conclusion 
This study concludes that macroeconomic instability in Pakistan is fundamentally shaped by the 
complex interaction of inflationary pressures, rising public debt, and persistent inefficiencies 
within the energy sector. Addressing these challenges requires a comprehensive policy 
framework that simultaneously integrates monetary discipline, fiscal consolidation, and 
structural reforms. The empirical findings emphasize that isolated policy measures are 
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insufficient; instead, a coordinated and holistic strategy is essential for achieving sustainable 
economic stability. 
The graphical analysis demonstrates that key macroeconomic variables—namely inflation, public 
debt, and circular debt—exhibit significant volatility, persistence, and structural imbalances over 
the period 2000–2026. These statistical characteristics confirm the appropriateness of advanced 
econometric techniques such as ARDL, VAR, and VECM, which effectively capture both short-run 
fluctuations and long-run equilibrium relationships. The consistency between the visual trends 
and econometric results strengthens the reliability and robustness of the study’s analytical 
framework. 
The results further reveal that inflation dynamics in Pakistan are strongly influenced by exchange 
rate movements and fiscal imbalances. The observed volatility in inflation corresponds closely 
with the significant positive effects of exchange rate depreciation and public debt identified in 
the ARDL model. Similarly, the persistent upward trajectory of public debt reinforces its long-run 
inflationary impact, highlighting the role of fiscal dominance in shaping macroeconomic 
outcomes. At the same time, the rapid accumulation of circular debt reflects deep-rooted 
structural inefficiencies in the energy sector, which not only constrain industrial growth but also 
indirectly affect price stability. 
Moreover, the econometric findings confirm the presence of dynamic interrelationships among 
the variables. The ARDL model highlights both short-run and long-run linkages, while the VAR 
results establish causal relationships, indicating that interest rates and public debt significantly 
influence inflation. The VECM estimates further demonstrate a stable long-run equilibrium, with 
a meaningful speed of adjustment toward equilibrium following short-term shocks. Together, 
these results provide strong evidence that Pakistan’s macroeconomic environment is governed 
by interconnected structural and policy-driven factors. 
Finally, the study underscores that achieving macroeconomic stability in Pakistan requires 
prioritizing exchange rate management, reducing reliance on debt financing, and implementing 
effective energy sector reforms to address circular debt. Strengthening institutional capacity and 
ensuring policy coordination across monetary, fiscal, and structural domains will be critical for 
fostering sustainable economic growth and resilience in the long run. 
7.          Policy Recommendations  

• Stabilizing the exchange rate is critical for controlling inflation 
• Reducing public debt reliance is essential for macroeconomic stability 
• Addressing circular debt can improve industrial productivity 
• Monetary policy must be supported by structural and fiscal reforms 
• Strengthen monetary policy independence 
• Implement debt management strategies 
• Reform energy sector to reduce circular debt 
• Promote industrial growth through energy efficiency 
• Reduce reliance on IMF through structural reforms 
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