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This study examines the optimal coordinated fiscal-monetary policy mix for mitigating
energy price shocks using a Bayesian Structural Vector Autoregression inferential model.
The results show that a mix of contractionary fiscal and monetary policies is the most
effective tool for mitigating the energy shocks. Therefore, maintaining macroeconomic
stability requires achieving fiscal discipline and implementing coordinated policies to
restore output growth and achieve price stability in Nigeria.

I. Introduction

Nigeria’s economy has benefited from petrol subsidies
since the 1970s, with the government selling petrol to citi-
zens below the market-determined price. However, calls for
removing the subsidy grew due to transparency and cor-
ruption issues in the economy. Critics have argued that the
subsidy consumed a significant portion of government rev-
enue, with over N4.39 trillion ($9.7 billion)1 spent on it
in 2022. Despite this, some contended that subsidies were
a way for ordinary Nigerians to benefit from the govern-
ment, given the high demand for energy amidst the coun-
try’s energy challenges. In May 2023, the Nigerian gov-
ernment completely removed subsidies on petrol and later
floated the exchange rate. Consequently, this led to multi-
ple economic challenges, including contracted growth and
increased inflation due to the country’s heavy dependence
on imported refined petrol.

Empirical evidence indicates that large positive oil price
shocks can lead to persistent inflationary pressures (Ali
Ahmed & Wadud, 2011; Berument et al., 2010; Choi et al.,
2018; Ju et al., 2016; Maheu et al., 2020; Salisu et al., 2017;
Tule et al., 2020; Vatsa & Mixon, 2022). In line with this,
Salisu et al. (2017) pointed out that oil price dynamics are
more significant for exporting countries than for importing
ones. One way to address this challenge is through macro-
economic fiscal and monetary policies. Fiscal policies in-
volve using taxation and spending strategies to stabilize
the economy against shocks such as energy price hikes.
On the other hand, monetary policies aim to stabilize the
macroeconomy (output and inflation) by influencing liquid-

ity and adjusting interest rates. For example, Kure and Sal-
isu (2024) noted that inflation can be driven by both de-
mand and supply-side factors and coordinated fiscal and
monetary policy can be effective tools for stabilization. In
addition, effective coordination between fiscal and mone-
tary policies ensures that measures taken by one policy do
not counteract the other (Sehovi¢, 2013). Studies such as
Azad et al. (2021), De Grauwe & Foresti (2023), Dosi et
al. (2015), Hallett et al. (2011), and Leeper & Zhou (2021)
have highlighted the effectiveness of policy coordination
in restoring macroeconomic stability. Although an optimal
policy mix is desired, there is often a conflict between the
two policies. De Grauwe and Foresti (2023) pointed out that
fiscal dominance often undermines the effectiveness and
credibility of central banks. However, Biiylikbagaran et al.
(2020) note that monetary and fiscal shocks respond to de-
mand and supply shocks, and the nature of these shocks
is important. Similarly, Lambertini and Rovelli (2003) ob-
serve that the nature of shocks influences the interaction
between the two policies.

In light of the foregoing, this study seeks to determine
how monetary and fiscal policy coordination can be used to
mitigate the effects of energy price shocks on output and
inflation in Nigeria. To achieve this objective, this study
raises two empirical questions: First, what are the empirical
effects of energy shocks on output and inflation in Nigeria?
Secondly, what is the best fiscal-monetary policy mix for
managing the effect of energy price shocks on output and
inflation in Nigeria? This study differs from extant studies
in application of the Bayesian Vector Autoregressive model
identified with sign-and-zero restriction (SZR-BVAR) to
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simulate the effects of various fiscal and monetary policy
mixes on inflation and growth responses to energy price
shocks especially in Nigeria.

II. Method and data
A. Theoretical and methodical framework

This study relies on the New Keynesian model that ad-
vocates the use of fiscal and monetary tools to stabilize the
economy during shocks, say, persistent energy price hikes.
Moreover, energy prices are important sources of shocks,
especially in oil-exporting countries, that are highly vul-
nerable to fluctuations (Salisu et al., 2017). In addition,
large and persistent increases in energy prices can cause
a leftward shift in the aggregate supply curve, leading to
a reduction in production (output) and price increases due
to rising marginal costs. This prediction can explain Nige-
ria’s ongoing experience following the complete removal
of subsidies on petrol products. Thus, this study suggests
that coordinated fiscal and monetary policy can be a potent
tool for mitigating the adverse effects of persistent energy
price shocks on inflation and output growth in Nigeria. This
study uses a Bayesian Vector Autoregressive model iden-
tified with sign-and-zero restriction (SZR-BVAR) to simu-
late the effects of various fiscal and monetary policy mixes
on inflation and growth responses to energy price shocks.
In doing so, the question “What is the optimal fiscal-mone-
tary policy response for mitigating the adverse effects of energy
price shock on inflation and economic growth?” is addressed.
In addition, the zero-and-sign restriction identification
strategy provides this study with a suitable framework to
capture the complex dynamics of fiscal-monetary policy in-
teraction conveniently. This study follows the lead of Kam-
ber et al. (2016) to specify the VAR model as follows:

p
ag Xy = Z o; Xy i + iy (1)
i=1

where:

X; = [pmsy, grevy, gexp,, mpy, ewrt,rgdpt,inft}, 2)
In Equation (2), X; is a vector of premium motor spirit
(pms;), government revenue (grev;), government expendi-
ture (gexp,), monetary policy (mp;), exchange rate (exr),
real growth (rgdp;), and inflation (inf;). The structural
shocks ¢;in Equation (1) are assumed to be independent. All
the variables are in logarithmic form except growth, mone-
tary policy, and inflation which are in percentages. Two lags
were used in the estimation of Equation (2) and it satisfies
the stability condition. This study proxied monetary pol-
icy with the treasury bills rate and energy price with PMS
price. Equation (1) is estimated with quarterly data from
201001 to 2022Q4. This study obtained government rev-
enue, expenditure, treasury bills, inflation, and GDP data
from the CBN statistical bulletin and PMS price from the
National Bureau of Statistics. The data on nominal effec-
tive exchange were obtained from the IMF Statistics. In ad-
dition, the sign restrictions on the impulse responses of fis-
cal and monetary policy in the first two quarters following
a shock to energy prices are represented in Table 1.

The first row of Table 1 applies sign restrictions to iden-
tify a scenario where fiscal and monetary authorities re-
spond to energy prices with an expansionary fiscal and con-
tractionary monetary policy mix. The first column shows
the shock and its policy mix response (i.e., deficit-tight-
ening policy mix in response to energy price shock). For
example, increases in energy prices (positive shock) are
represented by a positive sign (“+”); the fiscal deficit is rep-
resented by a decline (“-”) in government revenue (GRev)
and an increase (“+”) in government expenditure (GExp).
The monetary tightening is represented by an increase “+”
in the monetary policy rate (MP). The responses of ex-
change rate (Exr), output (Growth) and inflation are unre-
stricted (ur). The remaining three fiscal-monetary policy
mixes (Deficit & Easing, Surplus & Tightening, and Surplus
& Easing) are similarly identified using signs restrictions.

I11. Results

Table 2 and Figure 1 present empirical estimates from
the SZR-BVAR results, showing the impact of fiscal and
monetary policy responses to a 1% shock to energy prices
on growth and inflation. From the baseline estimate in
Table 2, a 1% positive shock to energy prices reduces
growth by 0.24% and increases inflation by 1.01%. However,
when there is a mixture of contractionary fiscal and expan-
sionary monetary policy responses, a 1% positive shock to
energy prices increases growth by 0.12% and inflation by
0.23%.

The estimates also indicate that a 1% positive shock to
energy prices increases growth by 1.6% and decreases infla-
tion by 1.81% when both fiscal and monetary policies are
contractionary. Conversely, a 1% increase in energy prices
under expansionary fiscal and monetary policies results in
a 1.75% decline in growth and a 3.63% increase in inflation.
Finally, a 1% rise in energy prices under expansionary fiscal
and contractionary monetary policies decreases economic
growth by 2.16% and increases inflation by 2.49%.

These results suggest that a simultaneous mix of con-
tractionary fiscal and monetary policies in response to a
surge in energy prices would expand economic growth and
reduce inflationary pressures. This scenario is plausible be-
cause persistent deficit spending by the government may
crowd out private investment, leading to a contraction in
overall economic activity, while loose monetary policy can
create excess liquidity chasing few goods, generating de-
mand-side inflationary pressures.

In summary, the estimates reported in Table 2 suggest
that fiscal expansion, coupled with either contractionary or
expansionary monetary policies in response to energy price
shocks, dampens economic growth and increases inflation-
ary pressures. This result may reflect fiscal dominance and
lend support to Woodford’s (1994) fiscal principle of price
level, indicating that fiscal discipline is essential for main-
taining growth and price stability in Nigeria. Moreover, the
estimates suggest that contractionary fiscal policy com-
bined with monetary tightening significantly reduces infla-
tion and stabilizes economic growth. This finding implies
that the optimal policy combination for mitigating the im-
pact of energy price shocks on inflation and output is con-

Energy RESEARCH LETTERS 2



Role of Fiscal-Monetary Policy Coordination in Managing Energy Price Shocks in Oil-Exporting Small-Ope...

Table 1. Identification of Energy Price Shocks under Four Fiscal-Monetary Policy Mix

Fiscal - Monetary Policy Mix PMS GRev GExp MP Exr Growth Inflation
Deficit & Tightening + - + + ur ur ur
Energy Price Shock

Deficit & Easing + - + - ur ur ur
Energy Price Shock

Surplus & Tightening + + - + ur ur ur
Energy Price Shock

Surplus & Easing + + - + ur ur ur
Energy Price Shock

Note: The symbol “+” denotes that the impulse response of the variable in question is constrained to increase for one year following a shock to the impulse variable. Conversely, the
symbol “-” signifies that the response of the variable is constrained to decrease, while “ur” indicates that no restrictions have been imposed.

Table 2. Estimates of coordinated fiscal and monetary policies to energy price shocks

Macroeconomic Policy Response to PMS Price Shocks Growth (%) Inflation (%)
Baseline -0.24 1.01
Contractionary fiscal and expansionary monetary policy 0.12 0.23
Contractionary fiscal and contractionary monetary policy 1.60 -1.81
Expansionary fiscal and expansionary monetary policy -1.75 3.63
Expansionary fiscal and contractionary monetary policy -2.16 249

Note: Table 2 provides a summary of the responses in economic growth and inflation rates to increases in energy prices, evaluated under four distinct policy scenarios.

tractionary fiscal policy complemented either with mone-
tary contraction or expansion.

Figure 1 shows the response of inflation to a 1% increase
in energy prices under four policy scenarios. The impact of
an energy price shock on inflation produces the optimal re-
duction when contractionary fiscal policy is combined with
contractionary monetary policy. This means that tighten-
ing liquidity, with some short-term easing from the mon-
etary side as indicated by the red line, can help moderate
inflationary pressures from energy price shocks. However,
Figure 1 demonstrates that expansionary fiscal policy com-
bined with either monetary expansion or contraction in re-
sponse to energy shocks produces the highest increase in
inflation. This mixture of fiscal and monetary policy am-
plifies inflationary pressures in Nigeria, consistent with the
fiscal theory of the price level. Overall, this policy mixture
suggests that tightening money is the optimal option for
managing the impact of energy price shocks on inflation in
Nigeria.

Figure 2 illustrates the response of economic growth to
a 1% increase in energy prices under four policy scenarios.
It shows that the highest levels of economic growth occur
when both contractionary fiscal and monetary policies are
implemented together, suggesting that tightening liquidity
can help mitigate the impact of energy price shocks and
promote economic growth in Nigeria.

IV. Conclusion

The estimates from the SZR-BVAR indicate that fiscal
and monetary policy responses to shock in energy prices
have significant and persistent impacts on growth and in-
flation in Nigeria. Specifically, a positive shock to energy
prices reduces economic growth and increases inflation but

the effects depend on the mixture of fiscal and monetary
policies. However, the mixture of contractionary fiscal and
monetary policies appears to be the optimal combination
for mitigating inflationary pressures while promoting eco-
nomic growth. On the other hand, expansionary fiscal poli-
cies, whether combined with contractionary or expansion-
ary monetary policies, tend to exacerbate inflation and
hinder growth. These results underscore the importance of
a coordinated policy in managing the impacts of energy
price shocks. The evidence suggests that maintaining fiscal
discipline and coordinated fiscal and monetary policies can
effectively stabilize growth and inflation.
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Figure 1. Dynamic elasticity of inflation to energy shocks

Note: Figure 1 presents the graphical summary of dynamic response of inflation rate to increase in energy prices under four policy scenarios.

Figure 2. Dynamic elasticity of economic growth to energy shocks

Note: Figure 2 presents the graphical summary of dynamic response of economic growth to increase in energy prices under four policy scenarios.
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