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Abstract:

This study examines the asymmetric effects of fiscal and monetary policies on industrial output in Nigeria
between 1981 and 2023. Employing the nonlinear autoregressive distributed lag (NARDL) framework,
it disentangles the differential impacts of positive and negative shocks in government expenditure,
government revenue, interest rates, and broad money supply. The findings reveal strong asymmetries:
while fiscal expansions through government expenditure exert contractionary pressures, fiscal
contractions in both expenditure and revenue stimulate industrial growth in the long run. Monetary policy
effects are also uneven, as interest rate reductions fail to support output, whereas monetary expansions
via broad money supply consistently enhance industrial performance. These results underscore the
importance of coherent policy coordination, suggesting that fiscal discipline coupled with sustained
monetary expansion is more effective than conventional expansionary fiscal spending and interest rate
adjustments in driving industrial growth. The study therefore recommends that policymakers prioritise
prudent expenditure management, broaden and stabilise government revenue, and implement growth-

friendly monetary policies that ensure adequate credit flows to the industrial sector.
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Introduction

The industrial sector is widely recognised as a critical engine of economic growth, especially in emerging
economies like Nigeria. It drives structural transformation by shifting reliance from primary commodities
to value-added manufacturing and processing (Owusu, 2021). Beyond contributing significantly to GDP,
it generates employment, fosters technological innovation, and enhances skills development
(Prabhakar, 2024). A strong industrial base also boosts productivity, builds economic linkages, and
diversifies export earnings away from volatile oil revenues (Lebdioui & Bilek, 2021). For Nigeria, long
constrained by the “resource curse,” revitalising industry is a strategic necessity for inclusive and

sustainable growth.

Macroeconomic policy plays a decisive role in this process. Fiscal policy, driven by government
spending, taxation, and borrowing, can directly stimulate industrial activity through infrastructure
investment and subsidies. Monetary policy, managed by the Central Bank of Nigeria (CBN), influences
credit conditions and inflation via tools such as interest rates and reserve requirements (CBN, 2021).
Effective coordination between fiscal and monetary policy creates a stable, growth-conducive
environment. For example, expansionary public investment backed by low-interest rates can lower
production costs and promote industrial expansion (Martin et al., 2022). Conversely, misaligned
policies—such as deficit-financed fiscal expansion coupled with monetary tightening—can crowd out
private investment and suppress industrial output (Abadi et al., 2023). These effects are often
asymmetric. Monetary tightening quickly constrains output by raising credit costs, whereas easing may
have weaker effects if banks restrict lending or firms remain pessimistic (“pushing on a string”) (Goshit
et al.,, 2022). Similarly, while productive government spending can yield strong positive multipliers,
austerity may have disproportionately severe consequences, especially when capital projects are cut
(Abiola, 2024). The mode of financing also matters: while deficit-financed spending may spur short-term

growth, it risks long-term inflation and crowding-out pressures.

Although prior studies (Austine et al., 2022; Matola, 2023; Andaish & Mohammadi, 2024; Effiong et al.,
2024) have examined industrialisation and macroeconomic policy asymmetries, gaps remain. Much
research has focused on aggregate GDP, neglecting how fiscal and monetary policies interact
asymmetrically within the industrial sector. Little is known about how policy coordination, or conflict,
shapes these dynamics in Nigeria. This study therefore investigates the joint and asymmetric effects of
fiscal and monetary shocks on industrial output, with emphasis on policy coordination, to provide

actionable insights for structural diversification, job creation, and sustainable growth.

In light of the foregoing analyses, this study seeks to answer the question: Is the fiscal-monetary effect

on industrial sector output growth in Nigeria asymmetric?
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Literature Review

Several empirical studies have been carried out on the subject matter recently. For instance, using the
panel of 9 OECD countries, Irandoust (2020) examined the asymmetric effect of monetary policy on
output from 1987Q1 to 2019Q2. Employing a panel nonlinear hidden cointegration analysis, they
showed that there is an asymmetric long-run relationship between the real interest rate and real GDP
growth rate in five out of nine considered countries. In Nigeria, Akpunonu and Orajaka (2021) examined
the industrial growth effect of monetary policy from 1986 to 2019. Estimating a multiple regression
model, the result showed that treasury bill rate and cash reserve ratio had a positive and significant
effect on manufacturing sector output, while the effect of monetary policy rate is significantly negative.
Similarly, Segun (2021) analysed the effect of monetary policy on industrial sector output growth in
Nigeria from 1981 to 2021. Using the ARDL model, the results show that the treasury bill rate and
inflation have positive but insignificant effects on industrial output in the short run, while the interest rate
exerts a positive and significant impact. In the long run, treasury bill rate, cash reserve ratio, and inflation
rate all positively influence industrial output, with only cash reserve ratio and inflation rate being
significant, whereas interest rate turns negative and remains insignificant. Also in Nigeria, Austine et al.
(2022) estimated the impact of monetary policy on manufacturing sector performance in Nigeria from
1985 to 2019. Employing the ARDL model, the study shows that the monetary policy rate exerts a
negative and significant effect on manufacturing output both in the short and long run, while deposit and
lending rates, liquidity ratio, and exchange rate have positive but insignificant effects across horizons.
Inflation and treasury bill rate, however, consistently exhibit positive and significant impacts on
manufacturing output. In the Malawian context, Matola (2023) examined the industrial activity effect of
monetary policy covering 2004M4 to 2016M5. The ARDL results indicate that tight monetary conditions,
whether measured by the central bank’s policy rate or reserve money, consistently hinder industrial
production in both the short and long run. Complementary evidence from the VAR model further reveals

that this impact is primarily transmitted through the interest rate and money supply channels.

Furthermore, more recent studies, such as Mohammed et al. (2024), examined the asymmetric effect
of real interest rate on industrial output in Nigeria from 1986Q1 to 2022Q4. Employing NARDL, the study
found that positive and negative shock to the real interest rate has a significant negative effect on
industrial output both in the short and long run, thus showing no asymmetry. Also, the result showed that
the inflation rate has short and long-run negative effects, while the exchange rate depreciation has
positive short and long-run effects on industrial output, respectively. Also, Ogunjinmi and Adekunle
(2025) analysed the asymmetric effects of monetary policy on agricultural performance in Nigeria. Using
the NARDL model, the study found that in the short run, increases in the monetary policy rate and

liquidity ratio enhance agricultural performance, while decreases constrain it. In the long run, higher
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policy rates hinder growth, highlighting the need for lower rates to support agriculture. Lending rates
positively affect output in the short run but show insignificant negative effects in the long run. Similarly,
Obiaje et al. (2025) examined the impact of monetary policy on cement industry output from 1986 to
2023. The results from the Autoregressive Distributed Lag (ARDL) model indicate that the exchange
rate exerts a positive yet statistically insignificant influence on the cement industry, whereas money
supply demonstrates a negative but insignificant effect. Conversely, inflation exhibits a positive and

statistically significant relationship with the performance of the cement industry.

Regarding the fiscal policy effect, Aiyedogbon et al (2023) investigated the effect of fiscal policy on
manufacturing sector output in Nigeria, covering 1986 to 2021. Using the Fully Modified Ordinary Least
Squares (FMOLS) approach, the study found that capital expenditure and tax revenue exert a significant
negative long-run impact on manufacturing output, whereas recurrent expenditure has a significant
positive effect. Also, Joshua-Gyang (2024) examined the impact of fiscal policy indicators on the
manufacturing sector in Nigeria from 1987 to 2022. Using the ARDL framework, the results showed that
government capital expenditure, oil taxation, and external debt exert negative but largely insignificant
effects on manufacturing output in both the short and long run, while recurrent expenditure, non-oil
taxation, and domestic debt have positive effects, with only recurrent expenditure, oil taxation, and
domestic debt found to be significant drivers of manufacturing output. Similarly, in the Nigerian context,
Effiong et al. (2024) examined the relationship between fiscal policy and manufacturing sector
performance from 1981 to 2021. Using the ARDL framework, the results showed that government
expenditure exerts a negative effect on manufacturing output, significant in the short run but insignificant
in the long run, while VAT has mixed effects; positive in the short run, negative when lagged, but positive
in the long run, and interest rate consistently exerts a positive and significant effect. In the disaggregated
model, recurrent expenditure has a negative significant effect, capital expenditure has a positive
significant effect, VAT has a negative significant effect, and interest rate has a positive significant effect
on manufacturing output. In Afghanistan, Andaish and Mohammadi (2024) analysed the impact of fiscal
policy on industrial development from 2001 to 2021. Using the ARDL approach, the results showed that
GDP exerts a consistently positive and significant effect on industrial sector development in both the
short and long run, with a stronger impact in the short run. Government expenditure has a positive and
significant effect in the short run but turns significantly negative in the long run. Industrialisation lag
shows a negative effect in the short run, while FDI negatively affects the sector in the short run and

further exerts a significant negative impact in the long run.

Although it can be concluded from above that numerous studies have examined the impact of fiscal and
monetary policies on industrial sector performance in Nigeria, the existing literature has largely focused
on their effects in isolation, either assessing fiscal indicators such as government spending and taxation

or monetary variables like interest rate and exchange rate. While these studies provide useful insights,
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they often assume symmetry in policy transmission and fail to consider the possibility that positive and
negative policy shocks may exert different effects. More importantly, the joint asymmetric effect of fiscal
and monetary policies on industrial sector output has not received adequate empirical attention. This
leaves a significant gap in understanding how the combined dynamics of these policies shape industrial

growth, a gap this study seeks to fill.
Methods and Data

To investigate the asymmetric effect of monetary and fiscal policy on industrial sector output, the NARDL

framework employed in this study is presented as:

Model 1: Fiscal-Industrial Model
p q q
A(IndOut,) = b + Z dy; A(IndOut,_;) + Z s AGOVEXpL,) + Z ds; AGOVEXPL,)
T '3 =0
+ ) duAGOVRevE) + ) sy AGovReviL,) + 1 (GOVEXDL_y) + M, (GOVEXDL_y)
i=0 i=0
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Model 2: Monetary-Industrial Model
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Model 3: Fiscal-Monetary-Industrial Model
p q q
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Where GovExp;{ and GovExp; are the partial sums capturing the changes, i.e., increase and decrease
of the government expenditure. Also, GovRev;t and GovRev; are the partial sums capturing the changes,
i.e., increase and decrease of the government revenue. Similarly, IntR{ and IntR; are the partial sums
capturing the changes, i.e., increase and decrease of the interest rate. Also, M3{ and M3{ are the partial

sums capturing the changes, i.e., increase and decrease of the broad money supply. In the Equations
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(1-3), the terms with the summation signs represent the short-run (ECM) dynamics while those in level
correspond to their long-run asymmetric coefficients i.e., the asymmetric long-run relationship. The v is
the white noise error while A is the first difference operator, and p and q are the lag lengths for the

conditional error correction model.

Due to limited availability of data, this study utilised data spanning 1981 to 2023. Information on industrial
output, government expenditure, and government revenue is obtained from the Central Bank of Nigeria
(CBN) Statistical Bulletin, while data on money supply and interest rate are sourced from the World
Bank’s World Development Indicators (WDI) database.

Results

Table 1 presents the descriptive statistics for the variables covering the period 1981-2023. Industrial
output (IndOut) records an average value of 29.73 with a standard deviation of 5.18, suggesting
moderate variability around the mean. The maximum industrial output of 39.25 and the minimum of
18.17 reflect the cyclical fluctuations in Nigeria’s industrial sector over the study period. For government
expenditure, the positive partial sum averages 17.10 with a maximum of 28.26, while the negative partial
sum averages -17.10, reaching as low as -28.44, indicating that increases and decreases in
government spending have occurred with almost equal magnitude, albeit with higher variability during
contractionary episodes. Similarly, government revenue displays marked asymmetry: the average of the
positive partial sum is 37.54, whereas the negative partial sum averages —-34.00, with both showing
large dispersion (standard deviations of 22.74 and 23.27, respectively), suggesting pronounced swings
in revenue mobilisation. Interest rate asymmetry appears less pronounced; the positive changes
average 1.62 while the negative changes average —-0.99, both with relatively low variability, reflecting
the Central Bank’s cautious adjustment pattern.

Variable Mean Std. Dev. Max Min

IndOut 29.73 5.176 39.25 18.17
GovEx™t 17.10 9.736 28.26 0.000
GovEx~ -17.10 10.80 -0.194 -28.44
GovRv* 37.54 22.74 64.54 0.000
GovRv™ -34.00 23.27 -1.869 -65.87
IntR* 1.620 0.708 2.447 0.067
IntR~™ -0.985 0.647 0.000 -1.995
M3t 16.27 12.04 36.88 0.204
M3~ -10.63 6.958 0.000 -20.17

Table 1: Descriptive statistics

In contrast, broad money supply exhibits considerable asymmetry: positive changes average 16.27,

much higher than the negative changes at -10.63, with corresponding standard deviations of 12.04 and
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6.96, indicating that expansionary monetary episodes have been both more frequent and more volatile
than contractionary ones. Overall, the statistics highlight substantial asymmetries in fiscal and monetary
indicators, with government revenues and expenditures showing larger swings than monetary variables,

underscoring the potential for asymmetric policy effects on industrial output in Nigeria.

Table 2 reports the results of the Augmented Dickey—Fuller (ADF) and Phillips—Perron (PP) unit root
tests for all the variables over the study period. The results indicate that none of the series is stationary
at levels, as all test statistics are statistically insignificant, falling short of the critical values even at the
10% level. However, after first differencing, the ADF and PP statistics for all variables become highly

significant at the 1% level, confirming stationarity at 1(1).

Variable ADF Phillips-Perron Remark
@level @diff @level @diff
IndOut -1.154 -6.373*** -2.181 -9.360*** (1)
GovEx™ -0.942  -6.909*** -0.865 -6.909*** (1)
GovEx™ -1.032  -7.239*** -0.934 -7.239*** (1)
GovRv* -2.476  -7.195"** -2.476 -7.338*** (1)
GovRv™ -0.708 -5.168*** -0.708 -5.612*** (1)
IntR* -2.463 -6.650"** -2.660 -6.651*** (1)
IntR~™ -1.977  -4.716*** -1.540 -4.652*** (1)
M3* -2.549 -6.776** -2.549 -7.814*** (1)
M3~ -2.252 -5.364*** -2.145 -5.269*** (1)

Table 2: Unit-root test results
Note: **p <0.01; **p <0.05; *p < 0.1

This outcome applies consistently to industrial output (IndOut), government expenditure increases and
decreases, government revenue increases and decreases, interest rate increases and decreases, as
well as broad money supply increases and decreases. The implication is that the variables follow a unit
root process but become mean-reverting after first differencing, which justifies the application of
cointegration techniques, particularly the nonlinear autoregressive distributed lag (NARDL) framework,
for exploring both short-run dynamics and long-run asymmetric relationships between fiscal-monetary

policy variables and industrial output in Nigeria.

Table 3 presents the ARDL model lag selection using the Akaike Information Criterion (AIC) and the
bounds testing approach for the industrial output (IndOut) model. The results show that when fiscal
variables are considered alone, the F-statistic of 1.825 falls below the critical value bounds, indicating
no evidence of cointegration. Similarly, when monetary variables are modelled independently, the F-

statistic of 1.092 also suggests the absence of a long-run relationship.
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Independent Variable Lag Structure F-stat
GovEx™, GovEx™, GovEx™, GovRv™. ARDL (1,0,1) 1.825
IntR*, IntR~, M3+, M3~. ARDL (1,0,0) 1.092
GovEx*, GovEx~, GovEx~, GovRv™. IntR*, IntR™ , M3* , M3". ARDL (1,1,0,0,0) 6.325%**

Table 3: Akaike model selection criteria and bound test results
Note: ***p <0.01; **p <0.05; *p < 0.1

However, when both fiscal and monetary variables are jointly included in the ARDL specification, the
model ARDL (1,1,0,0,0) produces an F-statistic of 6.325, which is statistically significant at the 1% level.
This result confirms the existence of a long-run cointegrating relationship between industrial output and
the combined fiscal and monetary policy variables. The finding implies that neither fiscal nor monetary
policies alone sufficiently explain long-run variations in industrial output, but their joint interaction

provides a robust basis for understanding Nigeria’s industrial performance over the study period.

The asymmetric ARDL results in Table 4 revealed that in the short run, positive government expenditure
shocks exert a significant contractionary effect on industrial output (—0.408), while negative shocks are
statistically insignificant. This suggests that sudden increases in public spending do not immediately
translate into productive industrial activity, perhaps due to implementation inefficiencies, leakages, or a
bias toward recurrent rather than capital expenditure. In the long run, however, the results shift. Positive
expenditure shocks remain insignificant, but negative shocks significantly enhance industrial output
(1.127), indicating that fiscal contractions may stimulate long-term efficiency, resource reallocation, and
private sector participation. The implication is that Nigeria’s industrial sector appears less responsive to
expansionary fiscal spending, while expenditure restraint may yield productivity gains in the long run.
Government revenue fluctuations show stronger short-run impacts compared to expenditure. Both
positive and negative shocks significantly boost output (0.552 and 0.676, respectively), reflecting the
immediate sensitivity of industrial activity to fiscal receipts, possibly through liquidity effects and the
government’s financing role in the economy. In the long run, positive shocks are insignificant, but
negative shocks have a strong positive impact (0.843), suggesting that revenue contractions foster
structural adjustments that ultimately support industrial growth. This indicates that while short-run gains
come from revenue volatility, long-run improvements arise more from the discipline imposed by declining
revenues. The interest rate channel reflects a striking asymmetry. In the short run, both positive and

negative shocks reduce output, though only negative shocks are significant (-6.962).

Independent Variable Dependent variable: A(IndOut)
Long-run estimates Model 1 Model 2 Model 3
GovEx* -1.446 -0.143
(1.569) (0.526)
GovEx™ -0.064 1.127*
(1.224) (0.546)
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GovRv* 0.332 0.092
(0.669) (0.236)
GovRv~ -0.187 0.843***
(0.419) (0.235)
IntR* -3.884 -2.183
(6.766) (3.189)
IntR~ -2.365 -8.678*
(16.64) (4.700)
M3* -0.394 0.582*
(0.546) (0.331)
M3~ -0.531 -2.366***
(1.830) (0.688)
Constant 33.85** 33.83*** 34.76***
(4.248) (4.823) (1.601)
Short-run estimates
A(GovEx™) -0.288 -0.408**
(0.222) (0.171)
A(GovEx™) -0.013 0.150
(0.240) (0.157
A(GovRvt) 0.552*** 0.074
(0.116) (0.187)
A(GovRv ™) 0.415*** 0.676™**
(0.108) (0.190)
A(IntR*) -1.096 -1.752
(1.825) (2.500)
A(IntR™) -0.667 -6.962*
(4.760) (3.947)
A(M3*) -0.111 0.467*
(0.157) (0.267)
A(M37) -0.150 -1.898***
(0.494) 0.521)
Adjustment term
Ect,_, -0.199*** -0.282*** -0.802***
(0.056) (0.103) (0.088)
Adj. R? 0.552 0.151 0.676
LM Test 1.033 3.947 1.434
White Test 3.573 3.614 11.42

Table 4: NARDL model estimates
Note: ***p <0.01; **p <0.05; *p < 0.1

This suggests that lowering interest rates does not stimulate industrial activity as expected, but instead
distorts investment dynamics, possibly due to weak credit transmission and structural bottlenecks in
Nigeria’s financial sector. In the long run, positive shocks remain insignificant, while negative shocks
significantly reduce industrial output (—8.678), implying that monetary easing through rate reductions is
not growth-enhancing for industry. The implication is that Nigeria’s industrial sector is relatively
insensitive to rate cuts and may even suffer from destabilising credit flows when rates are lowered. The

money supply exhibits the clearest asymmetric effect. In the short run, positive shocks significantly
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increase industrial output (0.467), while negative shocks significantly reduce it (-1.898). This pattern
extends to the long run, where positive changes enhance industrial activity (0.582), and negative
changes exert a much stronger contractionary impact (-2.366). The implication is that industrial
performance in Nigeria is highly responsive to liquidity conditions, with expansions in broad money
supply stimulating activity and contractions imposing severe output losses. This underscores the
importance of a stable and supportive monetary environment for industrial development. The error
correction term is negative and highly significant across all specifications, with adjustment speeds
ranging from -0.199 to —-0.802. This confirms the existence of a stable long-run relationship, with
deviations from equilibrium corrected fairly quickly, between 20% and 80% of disequilibrium being
adjusted annually. None of the post-diagnostic tests are significant and imply that the model is free from

the problems of serial correlation and heteroscedasticity.
Discussion

The asymmetric ARDL estimates revealed that government expenditure has contrasting effects on
industrial output depending on the time horizon. In the short run, positive expenditure shocks reduce
output, suggesting that increases in public spending do not immediately translate into industrial gains,
likely due to inefficiencies and delays in project execution. This result is consistent with Effiong et al.
(2024), who also found that government expenditure exerts a contractionary short-run effect on
manufacturing output in Nigeria. In the long run, however, negative expenditure shocks stimulate output,
implying that fiscal contractions may encourage efficiency, private sector participation, and resource
reallocation. This aligns with Aiyedogbon et al. (2023), who reported that capital expenditure reduces
manufacturing output, while recurrent expenditure is more growth-inducing, highlighting the limited
productivity of expansionary spending. Government revenue shocks show a different trajectory. In the
short run, both positive and negative changes in revenue significantly increase output, reflecting the
industrial sector’'s immediate sensitivity to fiscal receipts. However, in the long run, only negative
revenue shocks sustain industrial growth, suggesting that fiscal discipline under revenue shortfalls
drives structural adjustments that benefit the sector. This finding resonates with Joshua-Gyang (2024),
who found that oil taxation significantly influences manufacturing output, albeit with largely negative

long-run effects, suggesting that revenue composition and efficiency are more critical than size alone.

Monetary policy results are equally asymmetric. Interest rate shocks generally have contractionary
effects, with negative shocks significantly reducing industrial output in both the short and long run. This
corroborates Austine et al. (2022), who reported that monetary policy rate reductions fail to stimulate
manufacturing output, and Mohammed et al. (2024), who also found that interest rate shocks are
consistently contractionary for industrial performance. By contrast, Segun (2021) identified short-run

interest rate gains for industrial output, suggesting that the effect may be context-specific or dependent
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on complementary factors. The implication here is that in Nigeria’s weak credit transmission
environment, conventional rate reductions are not an effective tool for industrial growth. Broad money
supply presents the clearest asymmetry. Positive shocks increase output in both the short and long run,
while negative shocks exert disproportionately adverse effects. This confirms Austine et al. (2022) and
Matola (2023), who showed that liquidity expansion supports industrial performance across horizons,
while monetary tightening depresses industrial output. The industrial sector’s reliance on credit and
liquidity makes money supply management a critical instrument for sustaining growth. Thus, a stable

and supportive monetary environment is essential for long-term industrial development.
Conclusion

This study examined the asymmetric effects of fiscal and monetary policies on industrial output in Nigeria
between 1981 and 2023 using the nonlinear autoregressive distributed lag (NARDL) framework. The
findings reveal that policy shocks exert uneven effects on industrial performance. Specifically, fiscal
expansions through government expenditure were contractionary, while contractions in both
government expenditure and revenue stimulated long-run industrial growth. On the monetary side,
interest rate reductions failed to enhance industrial performance, whereas expansions in broad money
supply consistently supported output, both in the short and long run. These results highlight the
asymmetric transmission of policy tools and the critical importance of fiscal-monetary coordination.
Based on the results, the study recommends that, first, fiscal authorities exercise greater expenditure
discipline and strengthen revenue mobilisation, as unchecked fiscal expansions weaken industrial
performance while efficient contractions can promote growth. Second, the Central Bank of Nigeria
should prioritise growth-friendly monetary policies that expand the broad money supply and ensure
adequate credit flows to industry, given its consistent positive effect on output. Third, interest rate policies
should be redesigned to target productivity-enhancing credit access rather than general rate reductions,
which have proven ineffective. Finally, effective fiscal-monetary coordination must be institutionalised
to avoid policy conflicts and to create a coherent macroeconomic environment capable of driving

industrialisation, structural transformation, and sustainable long-term growth.
Based on this study, the main takeaways for practitioners are:

e Strengthen fiscal discipline by prioritising efficient expenditure management and enhancing
revenue mobilisation to avoid contractionary fiscal expansions.

e Redesign interest rate policies to support productivity-enhancing credit access rather than
relying on general rate reductions, which have proven ineffective in stimulating industrial

growth.
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e Expand the broad money supply in a controlled manner to sustain credit availability and
promote industrial output in both the short and long run.

e Institutionalise fiscal-monetary coordination mechanisms to reduce policy conflicts and
foster a coherent macroeconomic environment supportive of industrialisation.

e Encourage structural transformation by aligning fiscal and monetary tools with long-term

industrial development and sustainable growth objectives.
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