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Abstract

Even though oil prices are not subject to manipulations by individual
countries, instability in the same generates shocks that other variables
respond to, yet amid these shocks, more units of local currencies in
developing countries are needed to acquire foreign inputs for
production. Fluctuating oil prices consequently imply that high prices
would increase the cost of production and ultimately reduce
the purchasing power of industries. This study ascertains threshold
effects of exchange rate devaluation and changes in oil prices on
the industrial output of thirty developing countries using threshold
and nonlinear autoregressive distributed lag (NARDL) regressions.
Results revealed percentage rise above the devaluation threshold
caused a fall in production by 4.36%. Oil prices within this devaluation
region negatively affected output. Below and within the devaluation
threshold of 0.692, the relationship patterns switch with oil price
variability attracting positive and significant effects, while devaluation
impacted industrial output positively with a substantial magnitude
of 0.334. A higher devaluation was met with lower output in
the industrial sector. In this higher region, increased oil prices weaken
devaluation effects by 91.882. When a currency falls more than it is
obtainable in the threshold (6.9%), oil prices cut output by a larger
magnitude than it stimulated positively when the devaluation rate did
not surpass the threshold value.
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1. INTRODUCTION

The sectors that make up the industrial sector, such
as mining and manufacturing, contribute
significantly to gross domestic product (GDP), and
the output of these sectors is vastly sensitive to
exchange rates and oil price movements. Although
individual countries do not manipulate oil prices,
instability generates shocks that other economic
variables respond to (Nguyen et al., 2020; Azad &
Serletis, 2020). It makes industrial production
a central tool for estimating financial performance.
Also, monetary authorities rely on industrial output
to measure inflation because inflation could result
when output depends beyond demand. Hence, many
countries attempt to increase their respective
outputs in pursuit of macroeconomic objectives of
full employment of resources and economic growth.
As a result, monetary and fiscal policies also target
improvement in aggregate output and industrial
output. A country that promotes growth in its
industrial output encourages the investment of local
as well as foreign direct investment. Al-Risheq (2016)
opines that so much importance is placed on
industrial output because this source of output is
perceived to be closely associated with real per
capita income growth. Industrial output does not
exist in a vacuum but reacts with different
macroeconomic and microeconomic factors aside
from internal manufacturing conditions. Output is
generally a function of inputs in a production
process. These inputs comprise direct information,
such as raw materials, and less-direct inputs
referred to as overheads, such as machinery and
fuel. The sources and costs of inputs reflect in
the prices of output. Furthermore, macroeconomic
indicators such as price and exchange rates affect
inputs’ costs.

Before 1970, multinational oil companies were
responsible for fixing oil prices. By 1970,
Organization of the Petroleum Exporting Countries
(OPEC) started influencing prices through its output
decisions. The 1980s date have, however, had global
oil prices set by the market forces of demand and
supply relative to a reference crude. As in
the standard demand curve, high demand causes
prices to adjust related to supply levels. Many
countries, such as Nigeria, depend highly on raw
materials and machine imports. Though expected to
create an expansionary effect on the economy,
exchange rate devaluation may spell lower outputs
in such import-dependent economies.

Crude oil is a leading source of energy around
the globe and plays a central role in the economic
growth and development of many countries. Crude
oil is in demand worldwide for energy generation,
and its by-products serve as raw materials. Due to
its demand, the oil price is frequently exposed to oil
price fluctuations. Fluctuating oil prices, therefore,
implies that high prices would increase the cost of
production and ultimately reduce the purchasing
power of industries (Ojapinwa & Ejumedia, 2012).
According to Mankiw and Reis (2007), manufacturers’
energy consumption is causing the output to rise
despite variations in oil prices. However, the recent
impact of oil price variations on industrial
production may not be so precise, with arguments
that output volume could occur independently of oil
price variations (Mankiw & Reis, 2007).
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As a result, prices are not exceptionally stable.
Instead, variations are common and occur in either
large or small proportions in the form of rises or
falls. The effects of oil price variations are also not
in the same direction for all countries, as rising
prices would spell more wealth for oil-exporting
countries and more movement of wealth out of
oil-importing countries. The reverse occurs in
situations of falling prices. This study, however,
seeks to determine if the dynamics of wealth
transfer as a result of oil price variations cause real
effects in the economies of developing countries in
terms of annual industrial output. In the same vein,
in this developing economy sector, the industrial
industry tends to rely more on importing different
raw materials and types of machinery and imported
labour (expatriates). This dependence makes
manufacturing units use foreign currencies more to
ensure production processes run. Using foreign
currencies implies that they exchange local money
for foreign exchange. When exchange rates are
closer to the US dollar, fewer units of local
currencies can purchase foreign currency for
imports and vice versa. Accordingly, it is expected
that appreciation of exchange rates will be
favourable for industrial output while depreciated
rates would be adverse and cause inflation from too
many local currency units purchasing too few
imported inputs for production.

Several studies have been conducted in African
countries individually to determine the impact of oil
price fluctuations and exchange rate devaluation on
output growth. Currency devaluation has been
envisaged as intentionally sinking the official
exchange rate of a local currency vis-a-vis a foreign
currency to financially adjust the domestic economy
for a trade surplus (Umoru, 2022). While currency
devaluation implies more units of local currencies
are needed to acquire foreign goods, including
inputs for production, oil prices have been
characterised by rises and fall concerning supply,
demand, and other market forces (Ibrahim, 2018;
Abdelhamid & Heba, 2016). Given that a flexible
system of exchange rates allows for variations in
relative prices of currencies of countries, such close
changes form an essential advantage of flexible
exchange rates, as foreign goods can become
cheaper when the exchange rate rises against other
currencies. Unfortunately, developing African
countries seem to have increased relative rates as an
illusion with the consistent devaluation of local
currencies. Economic literature has also expressed
that exchange rate fluctuations (usually on
a devaluation scale in African countries) affect
industrial output levels. In sum, recent studies have
not demonstrated unanimity among investigators
regarding the output effects of devaluation in
the exchange rate and movements in oil prices at
least in recent times.

Therefore, the study’s objectives were to
ascertain if there are threshold and asymmetric
effects of exchange rate devaluation and oil price
variations on the output of industrial sectors in
developing countries. The essential contribution of
the paper is the use of nonlinear autoregressive
distributed lag (NARDL) to explore the nonlinear
effects of exchange rates and oil price movements
simultaneously on the industrial production of
30 African countries in a NARDL estimation setting.
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With a provision for bounds co-integration testing
configuration which applies to stationary or
non-stationary data and mixtures of both,
the reliability of NARDL estimates is efficiently
guaranteed. Also, the motivation to use the method
is their ability to detect threshold values among
variables. Therefore, this paper significantly
contributes to the existing literature by exploring
the threshold effects of exchange rate devaluation
and changes in oil prices on the industrial output of
thirty developing countries. Most published studies
have examined output determinants using
traditional labour and capital stock variables.

This paper relates industrial productivity to
the devaluation of the exchange rate and changing
prices of crude oil in the international market. By
implication, the NARDL technique independently
measured responses of industrial productivity to
positive and negative shocks of devaluation and oil
price movement from nonlinear dynamic multipliers.
Further, this paper provides refined empirical
evidence on the relationship between currency
devaluation and industrial output for 30 developing
countries. In particular, it articulates the consequence
of devaluation empirically above the threshold,
which reveals that devaluing currency above
the threshold stimulates a reduction in output
by 4.36%.

We have assembled this paper into five
sections. Section 2 is a review of the literature.
Methodology and data issues are covered in
Section 3. Section 4 is a discussion of results and
policy findings. In Section5 a conclusion is
provided.

2. LITERATURE REVIEW

Oil prices seem to affect industrial output through
multiple channels. First, it raises manufacturing
overhead, increasing the total cost of production.
The higher cost of production is then pushed to
consumers in the form of increased commodity
prices. On the supply side, increased cost of
production would mean reduced purchasing power
of firms which would contract total output for local
sales and exports, as the case may be. However,
Blanchard and Gali (2007) posits that improvements
in monetary policy and labour market flexibility
have contributed to the decline of the impact of
shocks from oil price variations on industrial output
and the economy at large.

A contraction of output would imply weakened
aggregate productivity, which would cause a fall in
investment and lead to scarcity that would inflate
prices. On a country-to-country basis, shocks from
oil variations create dynamics in countries that
produce and export oil differently from
oil-importing countries. Exports and imports make
a platform for wealth transfer. When oil prices rise,
oil-importing countries require more resources to
get oil. It causes a reduction in aggregate demand
for these imports. In oil-exporting countries,
however, the reverse occurs as they receive more
funds for the same quantity of oil exported when
prices are lower. In the case of falling oil prices,

oil-exporting countries are usually the losers
receiving insufficient funds for oil shipped.
Nevertheless, there has been a weakening link

between oil prices and the expected effect on output.
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Brown and Yiicel (2002) explain that oil prices
affect the general economy through the natural
balance transmission channel. They assert that
rising oil prices would cause economic units to
demand more money amidst the available money
supply. Oil prices have witnessed fluctuations over
the years, they presented shocks that have produced
macroeconomic effects (De Michelis et al.,, 2020).
They further state that these fluctuations could
result from changing aggregate demand, particularly
to the market, or disruptions in supply for economic
and other reasons. The manufacturing sector uses
oil as a source of energy and base for manufacturing
different products such as fertilisers, pesticides, body
care, paints, and pharmaceuticals (Al-Risheq, 2016).

Al-Risheq (2016) examined the effects of oil
price variations and actual exchange rates on
industrial production using a panel approach. Data
were gathered from fifty-two developing economies
for 43 years from 1970 to 2012. The study employed
fixed effects regression alongside instrumental
variables for data analysis. It was found that higher
oil prices cause industrial production to fall, while
lower prices increase industrial output.
Al-Risheq (2016) attributes this effect to the high
dependence of developing economies on oil imports.
The study did not consider the possibility of
the same plight occurring in developing economies
that export oil. Ojapinwa and Ejumedia (2012)
sought to give a practical explanation of how oil price
shocks impact the industrial output of Nigeria as
a lubricant-exporting nation. Using the value at risk
(VAR) approach on oil prices, inflation, exchange
rate, unemployment, and money supply as time
series from 1970 to 2010, they discovered that
money supply was weak in determining industrial
output and the exchange rate directly impacted
Nigeria’s industrial work. QOil price and inflation were
also  significant determinants of industrial
production, but the relationship was indirect.

Aye et al. (2014) employed bivariate VAR,
maximum  likelihood test, and generalized
autoregressive conditional heteroskedasticity in
mean (GARCH-M) VAR to measure oil price shocks’
effect on South African manufacturing output.
Monthly manufacturing output and oil prices data
from February 1974 till December 2012. The study
obtained inverse relation between oil prices and
manufacturing work. Scholtens and Yurtsever (2012)
also explored the asymmetric effects of increases
and decreases in oil prices on industrial production
in thirty-eight European industries from the 1983 to
2007 fiscal years. The study used multivariate
regression and VAR models. Findings showed that
different sectors have varied effects meted by
different oil prices. The asymmetries were, however,
not found to be statistically significant among
the industries. Oyeyemi (2013) found that shocks
from unstable oil prices have a long-term impact on
the growth of the Nigerian economy after using
the ordinary least squares (OLS) regression to
analyse the annual time series from 1979 to 2010.
While its effect occurred in the long-term, it was
positive, implying that oil prices cause output to
rise. It negates the theory that higher oil prices
cause output to contract. However, regression is not
a causality test so the results may be treated with
a rather large error level.
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With the aid of the panel structural VAR
(PSVAR) technique, Rotimi and Ngalawa (2017) found
that aggregate output measured by GDP responded
positively to an increase in oil prices. They also raise
that the effect is more significant in oil-exporting
countries. The study also held that the impact of
these oil price shocks is transmitted through
exchange rate dynamics. Kibunyi et al. (2018)
assessed crude oil price variation and its effect on
GDP in Kenya. The study used the ARDL model on
time series from 1970 to 2016. The findings
revealed only the long-run impact of variation in
crude oil prices on GDP. The authors believe that
the effects stem from Kenya'’s oil imports and
the re-exporting of imported oil to neighbouring
countries. Musa and Sanusi (2018) also found that
exchange rates determine a country’s output
through the inflationary effects of the currency
values. The findings were inferred from vector error
correction results on time series data in Nigeria
from 1970 to 2011 fiscal periods.

According to Yu et al. (2022), oil price shocks
and the COVID-19 outbreak adversely affected
economic activities. Iganiga et al. (2021) state that oil
price escalation diminished industrial output.
On their part, Uche and Omoke (2020), fluctuations
in oil prices had asymmetric effects on production,
investment, and unemployment. According to Ugbaka
and Nnnak (2020), the instability in global oil prices
causes a significant decline in manufacturing output
in Nigeria. According to Keji (2018), Okonkwo and
Ogbonna (2018), and Manasseh et al. (2019),
fluctuations in oil prices cause Interruptions in
the movement of commodities across markets
around the globe. Omolade et al. (2019) also reported
a negative long-run output effect of oil price
variability. Cheng et al. (2019) found that global oil
price shocks shrink real GDP growth and
investment. This research finding was corroborated
by Nguyen et al. (2020). According to Miamo and
Achuo (2022), there is a two-way causal relationship
between global oil prices and real GDP growth rate.

According to Iyke (2019), a rise in global oil
prices induces a decline in productivity.
For the Azerbaijan economy, Zulfigarov and
Neuenkirch’s (2020) variations in global oil prices
stimulate domestic inflation. Yildirim and Arifli
(2021) corroborated the findings of Zulfigarov and
Neuenkirch (2020) regarding the Azerbaijan
economy, where it was reported that negative oil
price shock deteriorates the balance of trade and
essential economic activities. Azad and Serletis
(2020) said adverse o0il production affects
uncertainty in oil prices. Li et al. (2021) also reported
the asymmetric price effect of uncertainty about oil
prices. Volatility in crude oil prices increases the
cost of manufacturing output and reduces the firms’
production activities, which induces declining
output (Choi et al., 2017). Studies by Okafor et al.
(2018), Turan and Ozer (2018), and Mo et al. (2019)
also reported significant negative results between
exchange rate and industrial output.

The subsequent studies found positive effects
of oil price variability on output, see the study by
Mukhtarov et al. (2021) for Azerbaijan. Ighosewe
et al. (2021) found significant short-run and long-run
positive impacts of oil price variations on the Nigerian
economy. Similarly, Tams-Alasia et al. (2018) found
a positive long-run manufacturing output effect in
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Nigeria following changing oil. It corroborated
the results of Gummi et al. (2018) that oil price
dynamics positively affected manufacturing output
in Nigeria. Aloui et al. (2018) reported a positive
impact of oil prices on industrial productivity in
Saudi Arabia. This empirical finding was validated
by Khan et al. (2020), which found positive industrial
production effects of oil prices, and Balashova and
Serletis (2020), who reported positive industrial
output effect of variability in oil prices in
the Russian Federation based on regime-switching
regression method.

Still, regarding the role of oil price volatility in
influencing the behaviour of key macroeconomic
indicators, Ahmad et al. (2022) reported that
the impulse response function explicated substantial
variance in gross domestic output in response to crude
oil price shocks. According to Saddiqui et al. (2018), oil
price variations significantly affect the productive
implementation of economic policies that positively
impact output growth. Studies by Nyangarika
etal. (2019), Mehmood et al. (2021), Abdelsalam
(2020), and Jiang and Shao (2020) have all
established that variation in crude oil prices is
indispensable input for industrial goods production.

There has been a continuous devaluation of
the local currencies of many African countries
against the primary foreign currency benchmark,
the US dollar. The results of Uche and Nwamiri (2022)
upheld the output retardation effect of the devaluation
of the Naira in the short-run. In development,
the depreciation of the Naira does not contribute to
productivity expansion. Hence, Nigeria has
a misalignment between the exchange rate and
productivity growth. Nweze and Ejim (2021) also
reported that currency devaluation contributed
negatively to the manufacturing output of firms in
southeast Nigeria. Khan et al. (2022) reported that
the devaluation of Pakistan’s currency did not affect
GDP growth. The results of Khan et al. (2022) upheld
the empirical estimations of Ojuolape et al. (2020),
where the absence of a significant short-term link
was reported between devaluation and output
growth, whereas, in the long-term period,
the connection between devaluation and development
of mnational output was significantly negative.
According to Sugiharti et al. (2020), the devaluation
of trading partners’ currency reduces a country’s
exports. In particular, exchange rate instability
negatively influenced exports in Indonesia (Sugiharti
et al., 2020). Senadza and Diaba (2018) found
a negative impact of exchange rate volatility on
aggregate exports in Sub-Saharan Africa (SSA).

Christopoulos and Tsionas (2004) found
adverse output growth effects of currency
devaluation for five countries, while positive output
effects of depreciation were found for three
countries. These findings contradicted those of
Monzur and Mansur (2001), where zero impact of
devaluation was reported for output.

Bahmani-Oskooee et al. (2021), Bahmani-Oskooee
and Arize (2020), Yunusa (2020), Sugiharti et al. (2020),
Upadhyaya et al. (2020) and Handoyo et al. (2022) all
found a negative impact of volatility in the exchange
rate on output. Bahmani-Oskooee etal. (2021)
established the negative asymmetric effect of
volatility in exchange rates on commodity trading
between the US and the UK. Similarly,
Bahmani-Oskooee and Arize (2020) reported
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negative asymmetric evidence of volatility in
exchange rates from trade flows in Africa.
The following studies, namely, Handoyo et al. (2022)
for the Organization of the Islamic Cooperation (OIC)
countries, Ekanayake and Amila (2022) for BRICS
(namely Brazil, Russia, India, China, South Africa),
Yunusa (2020) for Nigeria, Upadhyaya et al. (2020) for
Association of Southeast Asian Nations (ASEAN),
Sugiharti et al. (2020), Hussain et al. (2019) for
Pakistan, Vo et al. (2019) for Vietnam. All reported
negative effects for exchange rate variability.
According to Sugiharti et al. (2020), the devaluation
of trading partners’ currency reduces a country’s
exports. In particular, exchange rate instability
negatively influenced exports in Indonesia (Sugiharti
et al., 2020).

The study by Ekanayake and Amila (2022)
revealed the negative export effect of accurate
exchange rate movements and the long-run negative
export effect of exchange rate volatility in all
countries of BRICS. The same authors reported
mixed short-run results related to export effects of
exchange rate volatility notwithstanding the measure
of volatility used. Earlier, Sharma and Pal (2020)
found a significant negative long-run export effect of
volatility in currency exchange rates. According to
Bahmani-Oskooee and Karamelikli (2022a), total
exports of the UK were stimulated by a reduction in
exchange rate volatility, while for selected industries
in China, full export was reduced. Whereas,
Bahmani-Oskooee and Saha (2021) also reported
the absence of asymmetric effects of volatility in
currency exchange rates on the trade flows of India,
Bahmani-Oskooee and Karamelikli (2022b)
established non-linear trade effects of exchange rate
volatility for several industries in US and Germany.

Chi (2020) reported considerable asymmetric
effects of movements in exchange rates on
cross-border trade. Basing the analysis of quintile
regression, Liming et al. (2020) found an asymmetric
association between the volatility of currency rates
and policy uncertainty in China. Bahmani-Oskooee
and Kanitpong (2019) found that 50% of industrial
output is asymmetrically affected by the volatility of
currency exchange rates. Hurley and Papanikolaou
(2021) reported that bilateral trade in goods between
US and China significantly and negatively responded
to the fluctuations in actual exchange rates.
According to Adjei (2019), exchange rate volatility
wielded significant adverse effects on Ghana’s
growth rate by exhibiting risk that depresses global
trade. Yusuf et al. (2019) found a significant negative
impact of exchange rate variability on economic
growth in Nigeria. Lin et al. (2018) obtained
substantial adverse industrial trade effects of
volatility in the exchange rate, which varied
considerably across sectors, while Lin and Su (2020)
found a non-linear impact of oil price movements on
the exchange rates of BRICS.

On the contrary, studies by Shah et al. (2022),
devaluation impact output growth at the expense of
high energy consumption in Pakistan. Olamide
et al. (2022) found that devaluation in the currency
exchange rate positively influenced local production
to expand the real economic sector in oil-exporting
African countries. Yunusa (2020) and Senadza and
Diaba (2018) reported positive influences on
exchange rate volatility. Yunusa (2020) said
the positive impact of volatility in exchange rates on
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the export of crude oil commodities from Nigeria to
the foreign market. According to Senadza and
Diaba (2018), exchange rate volatility positively drives
the activities of African countries. Smallwood (2019)
reported zero effect of exchange rate uncertainty in
US trades.

Oseni et al. (2019) reported that actual
exchange rate volatility positively influenced
industrial productivity in Nigeria. Akinmulegun and
Falana (2018) using Granger causality and vector
error correction model (VECM) to test causal
dynamics within variables revealed that exchange
rate variations induce industrial output growth.
Accordingly, the study found that industrial output
responded to exchange rate shocks positively, with
magnitudes higher in the early years. Relatively,
Musa and Sanusi (2013) found that exchange rates
are a significant determinant of a country’s output
through inflationary effects of the currency values.
The findings were inferred from vector error
correction (VEC) results on time series data on
Nigeria between the 1970 to 2011 fiscal years.

3. RESEARCH METHODOLOGY

The theory of production explains the relationship
between output prices and input prices in
production. The theory states that the cost of inputs
has an inverse relationship with the output level,
ceteris paribus. This relationship is inverse because
profit maximisation is the firms’ main objective and
profit depends on production costs and overall
output. Oil and related product prices form input
prices for production either as raw materials or
energy sources. This study is anchored on the theory
of production that higher costs of inputs will cause
a reduction in output and vice versa. Higher costs
would also translate to higher prices of production.
For this study, higher oil prices would mean
increased cost of inputs for manufacturing and
reduced quantity of information to drive output.
Exchange rate devaluation effectively measured by
calculating the rate of change of local currency with
the dollar from the immediate past period to
the present-day period would also imply that
investment becomes weaker as more units of local
currencies would be needed to get a given
investment in the real sector.

Numerous alternative econometric techniques
could be deployed empirically to find evidence of
devaluation and changes in oil prices on industrial
output. For example, the system generalized method
of moments (GMM) that makes provision for
controlling the endogeneity of model variables,
the first difference GMM estimation method which
uses forward orthogonal deviations transformation
to eliminate unobserved effects that do not vary
with time, autoregressive integrated moving average
(ARIMA), vector error correction modelling and
estimation technique, a regime-switching regression
method, etc. Nevertheless, we have chosen
the threshold regression and NARDL method
because of its capacity for simultaneous estimation
of short- and long-run nonlinearities by estimating
positive and negative partial sum disintegrations of
currency exchange rates and oil price movements.

The empirical application of the NARDL
methodology took the following steps. Testing for
stationary variables and ascertaining order of
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integration. Accordingly, the NARDL co-integration
technique is desirable when variables are integrated
of order one and order zero, that is I(0), I(1) or
a combination of both. The desirability of NARDL is
that it models pooled short- and long-run
nonlinearities. In practice, the bounds co-integration
test hypothesis is equivalent to testing the following
long-term relation: Hy: 6;; = 6;3 = 6;4, =0 Vs Hy:0;5 #
03 # 0;4 # 0.

In_ind, = {

In_ind, = {ﬁo + B11lnop + Biyex

where pu is the unknown threshold value derived
from regression estimation; g are coefficients to be

p q

In_ind; = Z ¢jln_ind;_; + Z(Hf’excdev;;_ij + 6 'excdevy,_;;) + Inop;+e;;

j=1 j=1

Bo + Birexcdev + Byylnop + ¢;;
Bo + Barexcdev + foylnop + €;;

Bo + Ba1lnop + Byrexcdev + g;;

The co-integrating relation is established by
calculating Wald statistics that underlie the F-test
(Allen & McAleer, 2020; Gonzalez et al. 2020; Sam
etal. 2020). On findings that the calculated Wald
F-statistic exceeds the asymptotic critical Wald
F-band value, long-run relation is established.
The threshold model is as specified.

excdev < U
excdev =

1)

cdev+¢; Ilnop< u

lnop = u 2)

estimated via threshold regression.
The NARDL regression model is thus given by:

(3)

Aln_indy = plngpg,_, + Hflexcdev;r_l + t9j_'excdev{_1

p=1 q=1 ’ ’
+ Z yjAln_ind,_; +Z (¢} dexcdevii_; + ¢ Aexcdev;,_;) + Inopy
j=1 j=0

p=1 q=1 ’ ’
Aln_ind; = p&;_1 + Z yjAln_ind;,_; +Z (¢} Aexcdevj;_, + @; Aexcdev_;) + Inop;
Jj=1 j=0

p q

In_ind, = Z jln_indy_; + Z(Gf’lnop;_

Jj=1 Jj=1

Aln_ind;, = pln_ind,_; + 6,

p=1 q=1 ’ ’
+ E yjAln_ind,_; + E (¢} Alnopj;_, + @; Alnop;_;) + excdevy
j=t j=0

p=1 q=1
Aln_ind, = p&;_1 + Z yjdln_ind;;_; +Z (
j=1 j=0

where the non-linear error correction term (ecterm)
is given by pln_ind,_ + 6" excdev{", + 6, 'excdev;_,,
pln_ind,_y + 6;"'Inop_; + 6;'Inop;_4, 6; and 6/ lag
parameters, and ¢;; is an independent and identically
distributed process with zero mean and constant
variance.

This study used secondary data from thirty
countries that span 26 years from 1995 to 2020, and
a cross-section of thirty countries, making a total of
780 observations. In our sample, the West African
CFA franc is used in five countries, namely,
Cote d’Ivoire, Benin, Mali, Burkina Faso, and Togo

4)

(5)

(6)

ij + 67 Inopy_;;) + excdevy + &

Inop{_; + 6;'lnop;_,

(7)

(p]f’Alnop;;_l + (p]-_’Alnopi_t_j) + excdev;; (8)

that practice fixed exchange rates while others
operate the floating exchange rate system. Our
analysis is not affected considering the NARDL
method of estimation we have implemented in
the study. This is because with NARDL, residual
correlations are prevented and hence, our
estimations are devoid of endogeneity. Besides,
according to Jareilo, et al. (2019, 2020), Gonzalez
et al. (2020), the NARDL methodology is robust for
small samples regardless of the stationarity of
the variables.

Table 1. Variable definition

Variable Definition Proxy Source
< - -
excdev Exchange rates (LCU/S) % A Qf local_ currency in relation tO.USD from International Monetary Fund
the immediate past to present period
op 0il price variation Oil price ($/barrel) International Energy Agency
ind Industrial production Manufacturing output World Bank

Source: Researchers’ elaboration.
4. RESULTS AND DISCUSSION

According to Table 2, within the sampled periods, oil
prices have reached an up-high rate of $109.45 per
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barrel. The lowest value is $12.28 in a period of

an oil glut. The dataset’s range and standard
deviation reveal significant variations in oil prices
for the observed period.
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Table 2. Oil prices cartel. Moreover, the oil quota is not fixed by
the governments of oil-producing countries rather,
the OPEC does. And the effects of oil price increase
(decrease) as driven by global economic activities
affect all economies. Table 3 presents descriptive
measures of exchange rate devaluation in all

countries studied.

Variable Mean Min. | Max. | Std. dev.
Oil prices | 52.88654 | 12.28 [109.45| 30.93374
Source: Researchers’ estimations.

Kurtosis
-0.91014

Some countries are oil-rich while others are not.
This does not in any way affect our analysis because
oil prices are exogenously determined by OPEC

Table 3. Exchange rate devaluation (LCU/$) during 1995-2020

Country Mean Minimum Maximum Std. dev. Kurtosis
Angola 4.089 -0.078 45.552 12.220 9.879
Benin 0.005 -0.164 0.197 0.082 0.496
Burkina Faso 0.005 0.164 0.197 0.082 0.496
Cabo Verde 0.009 -0.166 0.197 0.080 0.247
Cameroon 0.005 -0.164 0.197 0.082 0.496
Chad 0.005 -0.164 0.197 0.082 0.496
Cote d’'Ivoire 0.005 -0.164 0.197 0.082 0.496
Egypt 0.071 -0.067 0.774 0.171 11.361
Ethiopia 0.076 0.004 0.227 0.068 0.146
Gabon 0.005 -0.164 0.197 0.082 0.496
Ghana 0.184 0.006 1.044 0.214 10.147
Guinea 0.101 -0.185 0.624 0.154 5.037
Kenya 0.027 -0.082 0.165 0.063 -0.289
Malawi 0.208 0.002 0.890 0.247 1.383
Mauritania 0.045 -0.079 0.241 0.064 2.464
Mauritius 0.033 -0.091 0.173 0.071 -0.673
Morocco 0.003 -0.131 0.162 0.062 0.884
Mozambique 0.110 -0.144 0.577 0.171 1.514
Namibia 0.069 0.282 0.241 0.128 0.952
Niger 0.005 -0.164 0.197 0.082 0.496
Nigeria 0.181 -0.058 3.219 0.627 24.636
Rwanda 0.085 -0.034 0.863 0.167 20.537
Sierra Leone 0.121 -0.051 0.593 0.126 7.110
South Africa 0.069 -0.282 0.241 0.127 0.937
Tanzania 0.061 -0.039 0.205 0.054 0.416
The Gambia 0.072 -0.114 0.432 0.115 2.871
Togo 0.005 -0.164 0.197 0.082 0.496
Tunisia 0.042 -0.094 0.156 0.070 -0.866
Uganda 0.055 -0.078 0.247 0.078 0.122
Zambia 0.149 -0.193 0.423 0.174 -0.912
Source: Researchers’ estimations.
Table 4. Industrial output
Country Mean Minimum Maximum Std. dev. Kurtosis
Angola 3065 198 8036 2640 -1.299
Benin 940 175 1516 425 -0.805
Burkina Faso 1015 336 1672 467 -1.514
Cabo Verde 83 41 133 28 -1.127
Cameroon 3504 1558 5470 1431 -1.634
Chad 200 15 375 103 -1.028
Cote d’'Ivoire 3468 1655 6939 1761 -0.52
Egypt 29408 9829 59820 16537 -1.335
Ethiopia 1741 374 5709 1767 0.319
Gabon 1621 128 3488 1263 -1.774
Ghana 2846 449 7280 2583 -1.209
Guinea 591 107 1354 422 -1.574
Kenya 4119 757 7921 2619 -1.738
Malawi 534 180 1272 287 0.905
Mauritania 321 145 489 119 -1.576
Mauritius 1256 822 1740 308 -1.629
Morocco 12464 6645 18512 4239 -1.657
Mozambique 1065 305 1479 334 -0.54
Namibia 957 311 1685 494 -1.523
Niger 523 207 1006 277 -1.353
Nigeria 25544 8810 54760 15272 -0.934
Rwanda 419 132 930 235 -0.719
Sierra Leone 57 20 86 20 -1.149
South Africa 42535 24620 58933 10006 -0.991
Tanzania 2552 349 5307 1529 -1.192
The Gambia 66 29 88 15 0.363
Togo 342 101 1089 317 0.823
Tunisia 5539 3419 8137 1572 -1.447
Uganda 2573 359 5939 2243 -1.98
Zambia 1115 340 2103 614 -1.687
Source: Researchers’ estimations.
’ ®
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Table 4 contains descriptive measures of
industrial output in the thirty countries studied.
South Africa, Egypt, and Nigeria had the most
significant values, while Sierra Leone, the Gambia,
and Cabo Verde had the lowest values. Qil prices

rose gradually from 1998 before steeply rising from
2004 to 2008. In subsequent periods, there have
been falls and peaks, with the lowest price in 2016.
It is shown in Figure 1 below.

Figure 1. Graphical representation of oil prices
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Source: Researchers’ estimations.

The graphical representation provided in
Figure A.1 (see Appendix) and shows the directional
movement of the outcome variables for all
developing African countries. All variables plotted

T T
2010 2015 2020

generally move in the same direction, affirming
the positive significance of large values of exchange
rate devaluation, and oil price variation on
the output of industrial sectors of African countries.

Table 5. Optimal lag selection

P . . , L . Akaike Schwarz Hannan-Quinn
La Log likelihood Linear regression | Final prediction information information information
9 (LogL) (LR) error (FPE) s R a
criteria (AIC) criterion (SIC) criterion (HQ)
0 -874.3505 NA 0.002866 2.658638 2.679057 2.666552
1 1066.919 3859.008 8.21e-06 -3.196724 -3.115047 -3.165066
2 1091.974 49.57787 7.82e-06 -3.245375 -3.102440 -3.189972
3 1454.027 713.1356 2.68e-06 -4.315234 -4.111041%* -4.236088
4 1479.958 50.83954* 2.55e-06* -4.36654* -4.101088 -4.263648*

Note: * indicates the chosen lag length by the selection criterion
Source: Researchers’ estimations.

The test for the optimum lag to be used
revealed lag 3 as optimum for the SIC and lag 4 as
optimum for other criteria except for log-likelihood.
As with time series data, macroeconomic panel
variables are expected to be stationary for robust

results. The study tested the stationarity of the three
variables using different panel unit root tests. All
variables were static at first, differencing at most
implying the suitability of the data to produce good
results given the period of study.

Table 6. Panel unit root results

Levin, Lin and Chu Breitung t-stat Im, Pesaran and Shin Augmented Dickey- Fisher chi-
Variables t-values (LLC) W-stat (IPS) Fuller (ADF) Fisher test squavre (PP-Fish)
1) I1) 1(0) I(1) 1) I(1) 1) I(1) I0) I1)
ind -0.51 -10.4* -0.05 -8.5* -0.16 -9.4* 71.9 190.29* 39.5 360.9*
op 4.5 -15.4* 1.341 -6.1* 4.497 -9.2* 11.9 199.50* 10.1 229.2*
excdev -31.9% -7.3* -14.1% 422.6* 296.9*

Note: * significance at 1%.
Source: Researchers’ estimations.

P-values of the respective statistics of Table 7
are higher than the 5% significance level and thus

reveal an absence of co-integration among the study
variables.

Table 7. Co-integration results

Measures Statistic Probability value W-statistic Probability value
v-statistic -2.545361 0.9945 -2.820290 0.9976
rho-statistic 3.635575 0.9999 3.733016 0.9999
PP-statistic 5.082999 1.0000 5.290866 1.0000
ADF-statistic 5.178269 1.0000 5.524504 1.0000

Source: Researchers’ estimations.

Threshold regression estimates are presented in
Panel A of Table 8 below. For oil prices, the threshold
value stood at 101.4488 and was significant, as
depicted by a p-value less than 0.05. It implies that oil
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prices have a threshold relationship with industrial
output. In the lower region of the threshold
(Inop < 101.4488), oil prices impacted positively and
significantly on industrial output. Still, within
®
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the area, exchange rate devaluation had a significant
favourable influence on industrial work as well,
excelling by a lower effect of a magnitude of 0.115
than oil prices impacted creation. Once oil prices
extend above the threshold, the results reverse. Qil
prices above 101.4488 negatively influenced
industrial work. Accordingly, increased oil prices
would reduce production and vice versa, but this
relationship significantly affects the output.
The devaluation effect followed the same pattern
with 0.692 (with a p-value <0.05), implying
a significant and positive impact on industrial output.

The threshold analysis for excdev reveals that
0.0692 is the threshold value and is significant at
the 0.05 level. Thus, as a predictor variable, when
excdev is at the threshold point or within the lower
region of the threshold value, a positive and
significant effect of a magnitude of 0.334 on output
is obtained. In other words, a 10% devaluation

causes output to rise by 30%. Oil prices within this
excdev region will positively affect production.
Above the excdev threshold of 0.692, the relationship
patterns switch with oil price variability attracting
a significant negative effect with a magnitude
of 91.882 while devaluation negatively influences
industrial output by 4.361. A higher devaluation will
be met with lower industrial output. It could be
attributed to the non-existence of the Marshall-Lerner
condition. The magnitude of influence of excdev in
both regimes is pretty different, revealing excdev as
a necessary predictor of output. In this higher
region, increased oil prices will weaken results
by 91.882. Thus, oil prices when the currency falls
more than it is obtainable in the threshold affect
output inversely and by an enormous magnitude
than it affected output positively (10.508) when
the devaluation rate did not surpass the threshold
value.

Table 8. Threshold regression results for countries

Threshold variable — In_ind [ Inop [ excdev
Panel A. Floating exchange rates
90.142 -91.882
Inop_g (333.87) (-27.56)
0.00 0.00
0.115 -4.361
excdev_g (1.43) (-18.10)
0.152 0.00
0.345 1.146
cons_t (1.65) (16.16)
0.099 0.00
-117.591 10.508
Inop_h (-2.12) (14.32)
0.034 0.00
-0.066 0.334
excdev_h (-4.00) (27.82)
0.00 0.00
101.448 0.692
u (12.16) (11.36)
0.00 0.00
Panel B. Floating fixed rates
20.4798 -41.276
Inop_g (12.136) (-130.2)
0.000 0.000
0.165 -1.038
excdev_g (0.139) (-20.56)
1.305 0.000
1.147 1.956
cons_t (5.86) (18.24)
0.000 0.00
-128.003 11.459
Inop_h (-5.378) (10.459)
0.000 0.000
-0.278 1.042
excdev_h (-5.935) (23.587)
0.000 0.000
156.59 0.132
u (14.651) (187.41)
0.000 0.000

Source: Researchers’ estimations.

NARDL estimates for currency devaluation are
presented in Table 8, Panel A below. Examining
asymmetric effects of stochastic resonance (SR),
the error correction term (ecterm) is 0.404 and
insignificant at the 5% significance level. It implies
that short-run coefficients do not adjust to
equilibrium in the long-run. Devaluation had
asymmetric effects on industrial production. Rising
devaluation rates lead to falling industrial output
while falling rates are accompanied by increasing
output. Oil prices within this model have
a significant and positive effect on production.
Higher oil prices will increase production and lower
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costs and so cause declining output. The chi-square
statistic is 0.12 at 0.728 p-values signifying there is
no significant asymmetry in the short-run between
periods where excdev increase is negative and when
excdev decrease is positive.

Examining LR estimates, exchange rate effects
are similar to shortrun estimates in terms of
the nature of the impact (negative in increased rate
and positive in decreased rate). P-values of all
variables are somewhat below the 5% significance
level, revealing the meaningful asymmetric effect of
exchange rate devaluation on industrial production
in LR. However, the impact of both is more
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significant in the long-run. In the long-run, oil prices
uphold significance in predicting industrial output
and become negative in their effect, as shown by
the 0.4399 coefficient. The diagnostic test also

confirms that asymmetry is meaningfully evident in
the model in both the short- and long-run
(chi-square statistic = 10.28; p < 0.05).

Table 9. NARDL results for countries — exchange rate devaluation

Variables Long-run estimates Short-run estimates

Coef. [ z [ P>z Coef. [ z P>z
Panel A. Floating exchange rates
ecterm 0.40436 0.040436 0.094
excdevdecrease 1.159 2.915 0.034
excdevincrease -0.162 -2.114 0.029
Inop -0.439 -7.439 0.000
Aexcdevdecrease 0.018 0.280 0.781
Aexcdevincrease -0.074 -2.860 0.004
Alnop 0.253 2.251 0.013
cons_t 0.128 5.098 0.000

x?(1) = 10.28, Prob. < x% = 0.000 x*(1) = 10.12, Prob. < x% = 0.000
Panel B. Fixed exchange rates
ecterm 0.573 0.646 0.094
excdevdecrease 2.048 5.759 0.001
excdevincrease -0.120 -6.568 0.000
Lnop -1.170 -4.135 0.002
Aexcdevdecrease 0.229 0.154 0.001
Aexcdevincrease -0.019 -5.750 0.001
Alnop 0.253 6.824 0.000
cons_t 0.110 7.001 0.000
x2(1) = 10.28, Prob < x? = 0.000 x2(1) = 15.32, Prob < x? = 0.000
Source: Researchers’ estimations.
The NARDL estimates for oil price movements in the short-run. The diagnostic test shows

are presented in Table 10. Ecterm was 0.276, and it
is significant at 0.05 level of significance. Therefore,
the industrial output can adjust to long-run
equilibrium aftershocks emanating from excdev and
op in SR. significance was found for regressors in
the long- and short-run. Relatively, asymmetry is
significantly validated for oil price movements on
industrial production. Rising oil prices cause
industrial output to fall at both periods of analysis
while falling oil prices stimulate some production
levels. Interestingly, exchange rate devaluation
harmed output in both periods. As devaluation rises
(local currencies continue to fall in value against
the dollar), industrial output falls.

LR estimates were also significant (p < 0.05),
with the nature of the effect of declining and rising
oil prices, reversed from a positive to negative
impact. As oil prices rise over time, industrial output
falls, as revealed in the -0.62 coefficient. In periods
of declining oil prices, industrial output also rises
more strongly than when oil price increases are
recorded. Exchange rate devaluation shows a steady
relationship with output in the long-run as long-run
coefficients remain negative. @ However, in
the long-run, the devaluation rates have more
impact on the industrial output level with -1.39 than

a chi-square statistic of 9.88, significant at 0.0017 in
the short-run. It reveals considerable asymmetry in
industrial output’s reaction to rising and falling oil
prices. Rising oil prices lead to falling output while
rising costs accompany rising output.

According to NARDL results, an oil price
decrease confirms the relationship between oil
prices and output when prices are below
the threshold. They both showed that lowered prices
had positive and significant relationships. For
the above threshold values of oil price movements,
oil prices had a negative and significant impact on
output. Short-run estimates validate the threshold
results with a negative and significant impact.
Exchange rate devaluation also harmed output.
As devaluation rises (local currencies continue to fall
in value against the dollar), industrial output falls. It
is similar to threshold results in which, at higher
prices than the threshold, the exchange rate
negatively impacts production, and such impact is
significant in threshold regression results. In periods
of decrease in devaluation, the effect reverses to
a positive one and is also substantial in NARDL. It
confirms threshold results of the positive impact of
excdev on output in lower oil price regions.

Table 10. NARDL results for countries — oil prices

Variables Long-run estimates Short-run estimates
Coef. [ z [ P>z Coef. [ z P>z
Panel A. Floating exchange rates
ecterm 0.276 2.840 0.004
Inopdecrease 0.375 10.66 0.000
no increase -0.621 11.950 0.000
excdev -1.3958 -5.171 0.000
Alnopdecrease 0.003 -6.060 0.000
Alnopincrease -0.018 -4.340 0.000
Aexcdev -0.024 -21.411 0.000
cons_t -0.495 -2.362 0.019
x*(1) = 7.26, Prob > x* = 0.001 x(1) = 9.88, Prob > x% = 0.0017
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Panel B. Fixed exchange rates

ecterm 2.136 6.531 0.004
Inopdecrease 0.356 19.237 0.000

no increase -1.790 19.468 0.000

excdev -1.052 -4.523 0.000

Alnopdecrease 1.158 -7.428 0.000
Alnopincrease -0.129 -5.601 0.000
Aexcdev -0.017 -32.408 0.000
cons_t -3.115 -0.436 0.013

x?(1) = 4.57, Prob > x? = 0.000 X*(1) = 5.329, Prob > x? = 0.0025

Source: Researchers’ estimations.

Comparison of estimates. The signs of
the NARDL and threshold coefficient estimates
obtained for both countries with fixed and floating
exchange rates are the same. The estimates of
threshold regression with oil price variation and
exchange rate devaluation as predictors of industrial
output growth clearly express the existence or
non-existence of the threshold relationship between
oil price variation, exchange rate devaluation, and
output of industrial sectors in countries covered by
the study. For oil price variation, the threshold value
stood as a value of 101.448 was significant, as
shown by a p-value of 0.00, lower than 0.05.
The output of industrial sectors in developing
countries is 0.345 when oil price variation and
devaluation are null, as depicted by the constant term.
Investigating the variables with the g-coefficient where
oil price variation was above a threshold value, oil
price variation negatively impacted industrial
output. Given the significance of this effect with
p-value < 0.05, we so reject the null hypothesis and
accept the alternative that oil price variation
deleteriously impacted industrial output in
developing countries. Also, investigating with higher
value of oil price variation, oil price variability
became associated with lower production in
the industrial sector, as shown by a coefficient
of -117.591. This result is corroborated by NARDL,
where the Inop increase had a significant negative
coefficient of -0.621. It is also significant as
the value of 0.00 is lower than 0.05, ie., p <0.05,
with p-the conclusion that oil price variation
significantly affected the output of industrial sectors
in developing countries.

The threshold analysis for exchange rate
devaluation stood at (0.692) and was highly
significant with a t-value of 11.36 and a zero p-value,
i.e., p <0.05. This value shows that exchange rate
devaluation above the threshold harmed industrial
output in developing countries within the analysis
period. Similarly, this threshold estimate is
supported by NARDL results where excdev increase
reported a significant negative coefficient of -0.162.
The alternative hypothesis of a significant adverse
output effect of currency devaluation in developing
countries is upheld by this study only when
the devaluation threshold of 6.9% is exceeded.
In what follows, the g-coefficient, where exchange
rate devaluation reported a coefficient of 0.334,
reflects the positive output effect arising from
exchange rate devaluation within threshold value in
developing countries. Given a t-ratio of 27.82 and
p-value of 0.00 devaluation effect is significant. This
threshold estimate is supported by NARDL results
where excdev decrease reported a significant
favourable influence of a magnitude of 1.159.

Oil price variation within this exchange rate
region will positively stimulate 10.508% of industrial
output following a percentage rise in oil price
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variations. The value of exchange rate devaluation
on a further investigation using the g-coefficient
shows that exchange rate devaluation harmed
the industrial sector’s output in developing
countries as indicated by -4.361. In other words,
a 1% exchange rate depreciation of developing
countries covered this study induced a 4.36% fall in
output. The calculated p-value is less than 0.05, i.e.,
p-value < 0.05, implying that the negative effect of
exchange rate devaluation is significant. Qil prices
within this excel region negatively affected output.
Above the excdev threshold of 0.692, the relationship
patterns switch with oil price variability attracting
significant adverse effects. Increased devaluation
would have industrial output reduced for that year.
Most developing economies are import-dependent,
causing many manufacturing inputs to be imported
using foreign currency. When devaluation occurs,
more local currency units are used to purchase
several inputs, reducing manufacturing firms’
purchasing power, lesser teams of information, and,
automatically, more inferior outputs. On the other
hand, when devaluation lessens, lower units of
the country’s local currency can purchase more
inputs, increasing factors of production employed
and outputs.

SVAR results in Figure 2 below show a positive
relationship between o0il price variation and
industrial output in developing nations. In other
words, higher movements in oil prices will cause
industrial output to rise, while weak actions will
cause output to move in the same direction and by
a lower magnitude than when variation is large.
The study’s findings contradict the result of
Olubusoye and Musa (2020), who found that oil price
shocks do not significantly impact real sectors using
the SVAR model. The findings of our research, where
the g-coefficient shows that oil price variation had
a negative impact on industrial sector output,
compare favourably with those obtained by
Al-Risheq (2016), who, after using a panel approach,
concluded that oil price variations and real exchange
rate variations caused significant changes in
industrial production of a negative degree.

In a more profound analysis using thresholds,
the study finds similar results with SVAR results
when it is above -0.692 in developing economies. Then,
devaluation above 6% had a positive-expansionary
effect on output. When the difference between
exchange rates in the past and present periods is
lower than the threshold value, the manufacturing
sector flourishes as production output is
significantly enhanced. This can be attributed to
the rates motivating local production of inputs and
reducing capital needed for entry into the real
sector. Above threshold rates for devaluation mean
worsening devaluation or more units of local
currencies used to purchase foreign currency. It
occurs from higher costs of capital imports when
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currencies of countries imported from are converted
to local currencies. In turn, hyperinflation occurs
from increased output cost from manufacturing and
the falling value of money held. Devaluation above
the threshold level is weak as a monetary policy
expansionary tool because rather than rising
activities from the real sector, it cripples
the industrial sector. This deleterious effect of
devaluation above threshold values is identical to
the contractionary results of devaluation obtained
by Luciano (2022) and those of Ojuolape et al. (2015),
that reported currency devaluation and output had
no relation in SR, while in LR, output effects of
devaluation are adverse. Our findings validated
those of Sajid et al. (2018) that found insignificant
exchange rate depreciation threshold effects on
the inflation rate in Pakistan.

Threshold analysis supports the results, but
only when oil price variation is below or within
the region of 101.448. It supports the expectation
that rising oil prices will cause a rise in the cost of
production and lower outputs and hence validates
findings by Iganiga et al. (2021) that rise in oil price
diminishes industrial output, and a decrease in oil
price fuels industrial production. We found no
support for the study of Abdelhamid and Heba (2016),
which reported that oil price shocks had zero effect
on manufacturing output in Saudi Arabia during
the SR era. Our results are in tune with results
obtained by Ibrahim (2018) and with the LR findings

of Abdelhamid and Heba (2016) that the oil price
shock effect on manufacturing output exists after
10 quarters based on impulse response functions
(IRF) analysis. The findings of Ojapinwa and
Ejumedia (2012) based on the VAR approach with
time series from 1976 to 2010, that exchange rate
was a direct predictor of industrial production also
lends credence to the result of our coefficient of
exchange rate devaluation (0.334), which is
a positive value and also significant in determining
the output of the industrial sector.

Our study reveals empirical support for Eksi
et al. (2011), who found LR causation from oil price
to industrial production in the US, concluding that

oil prices affect industrial production in
Organization for Economic Co-operation and
Development (OECD) countries. The direct

relationship can be attributed to occurring gains
(losses) from oil exports from oil-producing nations
cushioning the negative effect the high (low) cost of
oil would have had on manufacturing in terms of
low (high) output. Furthermore, high commodity
prices and productivity within the period would
have intensified inflation and growth, offsetting oil
prices’ negative influence on industrial output to
produce a positive pattern. The pull towards
sustainability and reduced use of fossil fuels may
have a downward toll on the demand for oil for
manufacturing, causing the industrial output to rise
despite rising oil prices.

Figure 2. Impulse responses
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Source: Researchers’ estimations.
5. CONCLUSION

The paper explores the relationship among oil price
variations, exchange rate devaluation, and industrial
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output in developing economies drawing from data
from thirty African countries by utilising NARDL,
structural VAR, and threshold regressions.
The study reveals that oil price variation had
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a significant threshold relationship with industrial
output, while increased oil prices significantly
reduced output. Threshold analysis for exchange rate
devaluation reported a coefficient of the exchange
rate (-4.361) as a predictor variable that had
a negative and significant effect on the output of
the industries in developing countries. By
implication, when local currencies weaken against
the dollar, imports increase production costs and
cause output to reduce. Industrial outputs rise when
oil prices rise and fall when oil prices fall. Industrial
output falls when local currencies fall above 6.9%
against foreign currencies. In particular, devaluation
above 6.9% had a negative effect on output. Below
threshold rates of exchange rate devaluation mean
improving industrial production in developing
countries. When the difference between exchange
rates in the past and present periods is lower than
the threshold value, the manufacturing sector
flourishes as production output is significantly
improved.

The paper also reveals that positive output
levels are induced when a change in oil prices is
above the threshold level of 101.448%. Within this
price level still, oil prices will cause increased
output. In other words, oil price movements above
101.448 support the firm's supply curve in which
a lower cost of inputs will cause production to rise.
When oil prices decline within the threshold,
manufacturing firms have existing resources able to
purchase a larger volume of information and thus
increase output. Oil prices on their own are not
subject to manipulation by individual countries.
However, with this impact found in African
countries in our sample, policies that would be
influential would be the introduction of oil subsidies
for players in the manufacturing or industrial sector
when oil prices rise within the threshold. When oil
prices fall below 101.448, it will be better to take out
the subsidies as the subsidies would weaken the real
sector, negatively impacting the economy.

REFERENCES

Our results are robust to NARDL specification
as we found that devaluation had asymmetric effects
on industrial production. Rising devaluation rates
lead to falling industrial output; while lowering rates
are accompanied by increasing output. Relatively,
asymmetry is significantly validated for oil price
movements on industrial production. Rising oil
prices cause industrial output to fall at both periods
of analysis while falling oil prices stimulate some
production levels. Previous values of industrial
workers were also found to predict current values.
The findings relative to oil prices negate the theory
of production that increased input prices will cause
lower output and vice versa. Annual industrial
outputs should be monitored closely to ensure
mechanisms are in place to maintain and drive
industrial output for economic growth instead of
the conventional reduction in output of subsequent
periods, as shown in the results of this study.
Industrial outputs are usually the end products of
machines and other resources used in
the manufacturing process. Industrial associations
and the government should invest in biofuel and
other non-oil sources of energy to maintain
increased output amid adverse oil price variations.
In times of chronic exchange rate devaluation,
the government could offer tax rebates and other
grants to the manufacturing sector to cushion
the devaluation’s negative effect on production
costs. This study uniquely takes a panel approach
using 30 countries to provide empirical evidence of
the nature and significance of the impact oil price
variations and exchange rate devaluation have on
the industrial output of economies of developing

nations. The analysis could be an extended
comparison between developing and developed
countries where data is available. It has

the capability of increasing the sample size of
the study for more revealing empirical evidence as
regards the subject matter accordingly.

1. Abdelhamid, A. M., & Heba, E. A. (2016). The effect of oil price shocks on the Saudi manufacturing sector.

10.

Topics in Middle Eastern and African Economies, 18(2), 185-200. http://meea.sites.luc.edu/volumel8/pdfs/210-
The%20Effect%200f%200i1%20Price%20Shocks%200n%20the%20Saudi%20Manufacturing%20Sector.pdf
Abdelsalam, M. A. M. (2020). Oil price fluctuations and economic growth: the case of MENA countries. Review of
Economics and Political Science. Advance online publication. https://doi.org/10.1108/REPS-12-2019-0162

Adjei, E. (2019). Exchange rate volatility and economic growth in Ghana. International Journal of Business and
Social Science, 10(4), 105-118. https://doi.org/10.30845/ijbss.v10n4pl3

Ahmad, I., Igbal, S., Khan, S., Han, H., Vega-Mufioz, A., & Ariza-Montes, A. (2022). Macroeconomic effects of
crude oil shocks: Evidence from South Asian countries. Frontiers in Psychology, 13. https://doi.org/10.3389
/fpsyg.2022.967643

Ahmed, K., Bhutto, N. A., & Kalhoro, M. R. (2019). Decomposing the links between oil price shocks and
macroeconomic indicators: Evidence from SAARC region. Resources Policy, 61, 423-432. https://doi.org/10
.1016/j.resourpol.2018.03.001

Akinmulegun, S. O., & Falana, O. E. (2018). Exchange rate fluctuation and industrial output growth in Nigeria.
International Journal of Economics and Financial Research, 4(5), 145-158. https://ideas.repec.org/a/arp/ijefrr
/2018p145-158.html

Allen, D. E., & McAleer, M. (2020). A nonlinear autoregressive distributed lag (NARDL) analysis of West Texas
intermediate oil prices and the Dow Jones index. Energies, 13(15), Article 4011. https://doi.org/10.3390
/en13154011

Aloui, C., Hkiri, B., Hammoudeh, S., & Shahbaz, M. (2018). A multiple and partial wavelet analysis of the oil
price, inflation, exchange rate, and economic growth nexus in Saudi Arabia. Emerging Markets Finance, 54(4),
935-956. https://doi.org/10.1080/1540496X.2017.1423469

Al-Risheq, S. M. (2016). The impact of oil prices on industrial production in developing countries (Major Paper
No. 8464397). University of Ottawa. https://ruor.uottawa.ca/bitstream/10393/35792/1/Al-Risheq_Suhair%20M
_2016_researchpaper.pdf

Aye, G. C., Dadam, V., Gupta, R.,, & Mamba, B. (2014). Oil price uncertainty and manufacturing production.
Energy Economics, 43, 41-47. https://doi.org/10.1016/j.eneco.2014.02.004

®

]
NTERPRESS
VIRTUS,

133



Corporate Governance and Organizational Behavior Review / Volume 7, Issue 1, 2023

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Azad, N. F., & Serletis, A. (2020). Oil price shocks in major emerging economies. The Energy Journal. https://doi.org
/10.5547/01956574.43.4.naza

Bahmani-Oskooee, M., & Arinze, A. C. (2020). On the asymmetric effects of exchange rate volatility on trade
flows: Evidence from Africa. Emerging Markets Finance and Trade, 56(4), 913-939. https://doi.org/10.1080
/1540496X.2018.1543582

Bahmani-Oskooee, M., & Kanitpong, T. (2019). Thailand-China commodity trade and exchange rate uncertainty:
Asymmetric evidence from 45 industries. The Journal of Economic Asymmetries, 20, Article 00130. https://doi
.org/10.1016/j.jeca.2019.e00130

Bahmani-Oskooee, M., & Karamelikli, H. (2022a). Exchange rate volatility and commodity trade between UK and China:
An asymmetric analysis. The Chinese Economy, 54(1), 41-65. https://doi.org/10.1080/10971475.2021.1892919
Bahmani-Oskooee, M., & Karamelikli, H. (2022b). UK.-German commodity trade and exchange-rate volatility:
An asymmetric analysis. The International Trade Journal, 35(4), 288-305. https://doi.org/10.1080/08853908
.2021.1947923

Bahmani-Oskooee, M., & Saha, S. (2021). On the asymmetric effects of exchange rate volatility on the trade flows
of India with each of its fourteen partners. Macroeconomics and Finance in Emerging Market Economies, 14(1),
65-85. https://doi.org/10.1080/17520843.2020.1765826

Bahmani-Oskooee, M., Toan, L. D. H., & Muhammad, A. N. (2021). On the asymmetric effects of exchange rate
volatility on trade flows: Evidence from US-UK commodity trade. Scottish Journal of Political Economy, 68(1), 51-102.
https://doi.org/10.1111/sjpe.12257

Balashova, S., & Serletis, A. (2020). Oil prices shocks and the Russian economy. The Journal of Economic
Asymmetries, 21, Article 00148. https://doi.org/10.1016/j.jeca.2019.e00148

Blanchard, O. J., & Gali, J. (2007). The macroeconomic effects of oil shocks: Why are the 2000s so different from
the 1970s? (NBER Working Paper No. 13368). National Bureau of Economic Research. https://www.nber.org
/system/files/working_papers/w13368/w13368.pdf

Brown, S. P. A., & Yiicel, M. K. (2002). Energy prices and aggregate economic activity: An interpretative survey.
The Quarterly Review of Economics and Finance, 43(2), 193-208. https://doi.org/10.1016/51062-9769(02)00138-2
Cheng, D., Shi, X,, Yu,J., & Zhang, D. (2019). How does the Chinese economy react to uncertainty in
international crude oil prices? International Review of Economics & Finance, 64, 147-164. https://doi.org/10
.1016/j.iref.2019.05.008

Chi, J. (2020). Asymmetric exchange rate affects cross-border freight flow between the United States and
Canada. Journal of the Transportation Research Board, 2674(4), 348-361. https://doi.org/10.1177
/0361198120912242

Choi, S., Furceri, D., Loungani, P., Mishra, S., & Poplawski-Ribeiro, M. (2017). Oil prices and inflation dynamics:
Evidence from advanced and developing economies (IMF Working Paper No. WP/17/196). International Monetary
Fund. https://doi.org/10.5089/9781484316658.001

Christopoulos, D. K., & Tsionas, E. G. (2004) Financial development and economic growth: Evidence from panel
unit root and cointegration tests. Journal of Development Economics, 73(1), 55-74. https://doi.org/10.1016
/j.jdeveco.2003.03.002

De Michelis, A., Ferreira, T., & Iacoviello, M. (2020). QOil prices and consumption across countries and U.S. states.
International Journal of Central Banking, 16(2), 3-43. https://www.ijcb.org/journal/ijcb20qlal.pdf

Eita, J. H., Khumalo, Z. Z., & Choga, I. (2020). Empirical test of the Balassa-Samuelson effect in selected African
countries. In O. Valenzuela, F.Rojas, L.]J. Herrera, H. Pomares, & I Rojas (Eds.), ITISE 2019: Theory and
applications of time series analysis (pp. 145-159). Springer. https://doi.org/10.1007/978-3-030-56219-9_10
Ekanayake, E. M., & Amila D. (2022). Effects of real exchange rate volatility on trade: An empirical analysis of
the United States exports to BRICS. Journal of Risk and Financial Management, 15(2), Article 73. https://doi.org
/10.3390/jrfm15020073

Eksi, I. H., Izgi, B. B., & Senturk, M. (2011). Reconsidering the relationship between oil prices and industrial
production: Testing for cointegration in some of the OECD countries. Eurasian Journal of Business and
Economics, 4(8), 1-12. https://www.ejbe.org/EJBE2011V0l04No08p001-EKSI-IZGI-SENTURK.pdf

Gonzalez, M. d. 1. O., Jareno, F., & Skinner, F. S. (2020). Nonlinear autoregressive distributed lag approach:
An application on the connectedness between bitcoin returns and the other ten most relevant cryptocurrency
returns. Mathematics, 8(5), Article 810. https://doi.org/10.3390/math8050810

Gummi, U. M., Adamu, H., & Asiya, M. (2018). Effect of oil price fluctuations on manufacturing performance in
Nigeria (2009-2017). Journal of Economics and Finance, 96), 71-80. https://www.researchgate.net/publication
/330158518_Effect_of_oil_price_fluctuations_on_manufacturing_performance_in_Nigeria_2009-2017

Handoyo, R. D., Sari, A. D. P., Ibrahim, K. H., & Sarmidi, T. (2022). The volatility of the rupiah exchange rate
impact on main commodity exports to the OIC member states. Economies, 10(4), Article 78. https://doi.org
/10.3390/economies10040078

Hurley, D. T., & Papanikolaou, N. (2021). Autoregressive distributed lag (ARDL) analysis of U.S.-China
commodity trade dynamics. The Quarterly Review of Economics and Finance, 81, 454-467. https://doi.org
/10.1016/j.qref.2020.10.019

Hussain, I., Hussain, J., Khan, A. A., & Khan, Y. (2019). An analysis of the asymmetric impact of exchange rate
changes on GDP in Pakistan: Application of non-linear A.R.D.L. Economics Research-Ekonomska Istrazivanja,
32(1), 3100-3117. https://doi.org/10.1080/1331677X.2019.1653213

Ibrahim, T. M. (2018). Oil price fluctuation and aggregate output performance in Nigeria (MPRA Paper
No. 88636). Munich Personal RePEc Archive. https://mpra.ub.uni-muenchen.de/88636/

Iganiga, B. O., Anyanwu, U. N,, Ikubor, J. O., & Ojima, D. (2021). Oil price shocks and industrial output in Nigeria;
Is the relationship linear? East African Scholars Journal Economics Business Management, 4(11), 250-262.
https://www.researchgate.net/publication/358880776_0il_Price_Shocks_and_Industrial_Output_in_Nigeria_is
_The_Relationship_Linear

Ighosewe, E. F., Akan, D. C., & Agbogun, O. E. (2021). Crude oil price dwindling and the Nigerian economy:
A resource-dependence approach. Modern Economy, 12(7), 1160-1184. https://doi.org/10.4236/me.2021.127061
Iyke, B. N. (2019). Real output and oil price uncertainty in an oil producing country. Bulletin of Monetary
Economics and Banking, 22(2), 163-176. https://doi.org/10.21098/bemp.v22i2.1095

®

]
NTERPRESS
VIRTUS,

134



Corporate Governance and Organizational Behavior Review / Volume 7, Issue 1, 2023

38.

39.

40.
41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.
56.

57.

58.

59.

60.

61.

62.

63.

64.

Jarefio, F., Gonzalez, M. d. 1. O., Tolentino, M., Sierra, K. (2020). Bitcoin and gold price returns: A quantile
regression and NARDL analysis. Resource Policy, 67, Article 101666. https://doi.org/10.1016/j.resourpol
.2020.101666

Jareno, F., Tolentino, M., Gonzalez, M. d. 1. O., & Oliver, A. (2019). Impact of changes in the level, slope and
curvature of interest rates on U.S. sector returns: An asymmetric nonlinear co-integration approach. Economic
Research-Ekonomska Istrazivanja, 32(1), 1275-1297. https://doi.org/10.1080/1331677X.2019.1632726

Jiang, J. H., & Shao, E. (2020). The cash paradox. Review of Economic Dynamics, 36, 177-197. https://doi.org/10
.1016/j.red.2019.09.003

Keji, S. A. (2018). An empirical nexus between oil price collapse and economic growth in Sub-Saharan African
oil based economies. Jurnal Perspektif Pembiayaan Dan Pembangunan Daerah, 5(4), 300-313. https://doi.org
/10.22437/ppd.v5i4.4973

Khan, S. A. R., Yu, Z., Belhadi, A., & Mardani, A. (2020). Investigating the effects of renewable energy on
international trade and environmental quality. Journal of Environmental Management, 272, Article 111089.
https://doi.org/10.1016/j.jenvman.2020.111089

Khan, T., Khan, A., Wei, L., Ayub, S., Wang, J., & Zia, J. A. (2022). Impact of currency devaluation on economic
growth: Evidence from Pakistan. Journal of Marketing Strategies (JMS), 4(2), 327-352. https://doi.org/10
.52633/jms.v4i2.215

Kibunyi, A., Nzai, C. C., & Wanjala, K. (2018). Effect of crude oil prices on GDP growth and selected macroeconomic
variables in Kenya. Journal of Economics and Business, 1(3), 282-298. https://www.asianinstituteofresearch.org
/JEBarchives/Effect-of-Crude-Oil-Prices-on-GDP-Growth-and-Selected-Macroeconomic-Variables-in-Kenya

Li, R., Wang, Q., Liu, Y., & Jiang, R. (2021). Per-capita carbon emissions in 147 countries: The effect of economic,
energy, social, and trade structural changes. Sustainable Production and Consumption, 27, 1149-1164.
https://doi.org/10.1016/j.spc.2021.02.031

Liming, C., Ziging, D., & Zhihao, H. (2020). Impact of economic policy uncertainty on exchange rate volatility of
China. Finance Research Letters, 32, Article 101266. https://doi.org/10.1016/j.frl.2019.08.014

Lin, B., & Su, T. (2020). Does oil price have similar effects on the exchange rates of BRICS? International Review
of Financial Analysis, 69, Article 101461. https://doi.org/10.1016/j.irfa.2020.101461

Lin, S., Shi, K., & Ye, H. (2018). Exchange rate volatility and trade: The role of credit constraints. Review of
Economic Dynamics, 30, 203-222. https://doi.org/10.1016/j.red.2018.05.002

Luciano, C. (2022). Short- and long-run effects of devaluations: Evidence from Argentina. Revista de Historia
Economica — Journal of Iberian and Latin American Economic History, 1-29. https://doi.org/10.1017
/50212610922000064

Manasseh, C. O., Abada, F. C.,, Ogbuabo, J. E.,, Okoro, E. U., Egele A.E, & Ozuzu,K.C. (2019). Oil price
fluctuation, oil revenue and well-being in Nigeria. International Journal of Energy Economics and Policy, 9(1),
346-355. https://zbw.eu/econis-archiv/bitstream/11159/2740/1/1046872443.pdf

Mankiw, N. G., & Reis, R. (2007). Sticky information in general equilibrium. Journal of the European Economic
Association, 5(2-3), 603-613. https://doi.org/10.1162/jeea.2007.5.2-3.603

Mehmood, U., Askari, M. U., & Saleem, M. (2021). The assessment of environmental sustainability: The role of
research and development in ASEAN countries. Integrated Environmental Assessment and Management, 18(5),
1313-1320. https://doi.org/10.1002/ieam.4569

Miamo, C. W., & Achuo, E. D. (2022). Can the resource curse be avoided? An empirical examination of the nexus
between crude oil price and economic growth. SN Business & Economics, 2, Article 5. https://doi.org/10.1007
/s43546-021-00179-x

Mo, B., Chen, C., Nie, H., & Jiang, Y. (2019). Visiting effects of crude oil price on economic growth in BRICS
countries: Fresh evidence from wavelet-based quantile-on-quantile tests. Energy, 178, 234-251. https://doi.org
/10.1016/j.energy.2019.04.162

Monzur, H., & Mansur, A. (2009). Exchange rate policy under floating regime in Bangladesh: An assessment and
strategic policy options. Bangladesh Development Studies, X(4), 35-67. https://mpra.ub.uni-muenchen.de/20487/
Mukhtarov, S., Humbatova, S., Mammadli, M., & Hajiyev, N. G.-O. (2021). The impact of oil price shocks on
national income: Evidence from Azerbaijan. Energies, 14(6), Article 1695. https://doi.org/10.3390/en14061695
Musa, Y., & Sanusi, J. A. (2018). Industrial output response to inflation and exchange rate in Nigeria:
An empirical analysis. Journal of Economics and Sustainable Development, 4(20), 74-81. https://core.ac.uk
/download/pdf/234646185.pdf

Nguyen, T. T., Nguyen, V. C., & Tran, T. N. (2020). Oil price shocks against the stock return of oil- and
gas-related firms in the economic depression: A new evidence from a copula approach. Cogent Economics &
Finance, 8(1), Article 1799908. https://doi.org/10.1080/23322039.2020.1799908

Nweze, A. U., & Ejim, E. P. (2021). Effect of devaluation of Nigeria currency on the market share of the manufacturing
firms in the south-east, Nigeria. Management and Human Resource Research Journal, 10(8), 11-26.
https://cirdjournal.com/index.php/mhrrj/article/view/50

Nyangarika, A., Mikhaylov, A., & Richter, U. H. (2019). Influence oil price towards macroeconomic indicators in
Russia. International Journal of Energy Economics and Policy, 9(1), 123-129. https://www.econjournals.com
/index.php/ijeep/article/view/6807

Ojapinwa, T. V., & Ejumedia, P. E. (2012). The industrial impact of oil price shocks in Nigeria: (1970-2010).
European Scientific Journal, 8(12). https://doi.org/10.19044/esj.2012.v8n12p%25p

Ojuolape, A. M., Yusuf, H. A., Alabi, K. M., & Oladipupo, O. A. (2015). The effects of currency devaluation on output
growth in developing economies with currency crises. International Journal of Economic Research, 12(4), 1143-1157.
https://www.researchgate.net/publication/320765102_THE_EFFECTS_OF_CURRENCY_DEVALUATION_ON_OUTPUT
_GROWTH_IN_DEVELOPING_ECONOMIES_WITH_CURRENCY_CRISES

Okafor, T., Adegbite, E., & Abiola, B. (2018). Exchange rate fluctuations, inflation and industrial output growth
in Nigeria. International Journal of Supply Chain Management, 7(5), 118-128. https://ojs.excelingtech.co
.uk/index.php/IJSCM/article/view,/2032

Okonkwo, L. V., & Ogbonna, M. K. (2018). Crude oil price fluctuations and Nigeria economic growth: 1997-2015.
International Journal of Research in Business, Economics and Management, 2(2), 44-61. https://www.researchgate
.net/publication/324971165_Crude_Oil_Price_Fluctuations_and_Nigeria_Economic_Growth_1997-2015

] ®
NTERPRESS
VIRTUS,

135



Corporate Governance and Organizational Behavior Review / Volume 7, Issue 1, 2023

65.

66.
67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.
88.
89.

90.

91.

Olamide, E. G., Ogujiub, K. K., Maredza, A., & Adeleke, O. (2022). Monetary policy and productivity nexus for
Africa’s oil exporting countries: An econometric analysis. Business Administration and Business Economics,
18(1), 21-42. https://dj.univ-danubius.ro/index.php/AUDOE/article/view/1536

Olubusoye, O. E., & Musa, D. (2020). Carbon emissions, and economic growth in Africa: Are they related? Cogent
Economics & Finance, 8(1), Article 1850400. https://doi.org/10.1080/23322039.2020.1850400

Omolade, A., Ngalawa, H., & Kutu, A. (2019). Crude oil price shocks and macroeconomic performance in Africa’s
oil-producing countries. Cogent Economics & Finance, 7(1), Article 1607431. https://doi.org/10.1080/23322039
.2019.1607431

Oseni, I. O., Adekunle, I. A., & Alabi, M. O. (2019). Exchange rate volatility and industrial output growth in
Nigeria. Journal of Economics and Management, 38(4), 129-156. https://doi.org/10.22367/jem.2019.38.07
Oyeyemi, A. M. (2013). The growth implications of oil price shock in Nigeria. Journal of Emerging Trends in
Economics and Management Sciences, 4(3), 343-349. https://www.researchgate.net/publication/330347926
_The_Growth_Implications_of_Oil_Price_Shock_in_Nigeria

Ozcan, K. (2020). Influence of exchange rate on the economic growth in the Turkish economy. Financial Assets
and Investing, 11(1), 21-34. https://doi.org/10.5817/FAI2020-1-2

Rotimi, M. E., & Ngalawa, H. (2017). Oil price shocks and economic performance in Africa’s oil exporting
countries. Acta Universitatis Danubius. OFEconomica, 13(5), 169-188. https://ideas.repec.org/a/dug/actaec
/y2017i5p169-188.html

Saddiqui, S. A., Jawad, M., Naz, M., & Niazi, G. S. K. (2018). Exchange rate, fiscal policy and international oil
prices impact on oil prices in Pakistan: A volatility and granger causality analysis. Review of Innovation and
Competitiveness: A Journal of Economic and Social Research, 4(1), 27-46. https://doi.org/10.32728/ric
.2018.41/2

Sajid, G. M., Muhammad, M., & Siddiqui, Z. (2018). Threshold effects of exchange rate depreciation and money
growth on inflation rate: Evidence from Pakistan. Artech Journal of Art and Social Sciences, 1(1), 1-8.
https://artechjournals.com/issue_view?i=c3VwZX]JIbmNrZXkxMjAXxMDMzc3VwZX]JIbmNrZXkxMjAxMA

Sam, C. Y., McNown, R., & Goh, S. K. (2019). An augmented autoregressive distributed lag bounds test for
cointegration, Economic Modelling, 80, 130-141. https://doi.org/10.1016/j.econmod.2018.11.001

Scholtens, B., & Yurtsever, C. (2012). Oil price shocks and European industries. Energy Economics, 34(4), 1187-1195.
https://doi.org/10.1016/j.eneco.2011.10.012

Senadza, B., & Diaba, D. D. (2018). Effect of exchange rate volatility on trade in Sub-Saharan Africa. Journal of
African Trade, 4(1-2), 20-36. https://doi.org/10.1016/j.joat.2017.12.002

Shah, M. H., Ullah, L., Salem, S., Ashfaq, S., Rehman, A., Zeeshan, M., & Fareed, Z. (2022). Exchange rate dynamics,
energy consumption, and sustainable environment in Pakistan: New evidence from non-linear ARDL cointegration.
Frontiers in Environmental Science, 9, Article 814666. https://doi.org/10.3389/fenvs.2021.814666

Sharma, C., & Pal, D. (2020). Exchange rate volatility and tourism demand in India: Unraveling the asymmetric
relationship. Journal of Travel Research, 59(7), 1282-1297. https://doi.org/10.1177/0047287519878516
Sharma, R., Kautish, P., & Kumar, D. S. (2021). Assessing dynamism of crude oil demand in middle-income
countries of South Asia: A panel data investigation. Global Business Review, 22(1), 169-183. https://doi.org/10
.1177/0972150918795367

Smallwood, A. D. (2019). Analyzing exchange rate uncertainty and bilateral export growth in China:
A multivariate GARCH-based approach. Economic Modelling, 82, 332-344. https://doi.org/10.1016/j.econmod
.2019.01.014

Sugiharti, L., Esquivias, M. A., & Setyorani, B. (2020). The impact of exchange rate volatility on Indonesia’s top
exports to the five main export markets. Heliyon, 6(1), Article 03141. https://doi.org/10.1016/j.heliyon
.2019.e03141

Tams-Alasia, O., Olokoyo, F. O., Okoye, L. U., & Ejemeyovwi, J. O. (2018). Impact of exchange rate deregulation
on manufacturing sector performance in Nigeria. International Journal of Environment Agriculture and
Biotechnology, 3(3), 994-1001. https://doi.org/10.22161 /ijeab/3.3.36

Turan, T., & Ozer, H. A. (2018). The effects of oil prices on selected macroeconomic variables in Turkey:
Evidence from linear and non-linear ARDL models. In F. O. Virlanuta & A. Yatbaz (Eds.), Strategic approaches in
social sciences II (1st ed.). Lambert Academic Publishing. https://www.researchgate.net/publication/333670775
_Chapter_8_The_Effects_of_Oil_Prices_On_Selected_Macroeconomic_Variables_in_Turkey_Evidence_from_Linear
_and_Nonlinear_ARDL_Model

Uche, E., & Nwamiri, S. I. (2022). Dynamic effects of exchange rate movements on productivity levels: New
evidence from Nigeria based on NARDL. Journal of Development Policy and Practice, 7(1), 96-111.
https://doi.org/10.1177/24551333211050704

Uche, E., & Omoke, P. C. (2020). Asymmetric impact of oil prices on selected macroeconomic variables: NARDL
expositions. Economics and Policy of Energy and the Environment, 2020/1, 171-189. http://digital.casalini.it
/10.3280/EFE2020-001008

Ugbaka, M. A., & Nnnak, O. (2020). Effects of oil price shock on manufacturing sector output in Nigeria — 1986-2019.
Babcock Journal of Economics, 7, 87-98. https://www.researchgate.net/publication/355425711_Effects_of_oil_price
_shock_on_manufacturing_sector_output_in_Nigeria-1986---2019

Umoru, D. (2022, May 11). Devaluation of naira, shocks, and realities: Evidence disciplining strength [Online
lecture, Edo State University Uzairue].

Upadhyaya, K. P., Dhakal, D., & Mixon, G. M., Jr. (2020). Exchange rate volatility and exports: Some new estimates
from the Asean-5. The Journal of Developing Areas, 54(1), 65-73. https://doi.org/10.1353/jda.2020.0004

Vo, D.H.,, Vo, A.T., & Zhang, Z. (2019). Exchange rate volatility and disaggregated manufacturing exports:
Evidence from an emerging country. Journal of Risk and Financial Management, 12(1), Article 12.
https://doi.org/10.3390/jrfm12010012

Wilson, A., David, U., Inyiama, O., & Beatrice, E. (2014). Oil price volatility and economic development: Stylised
evidence in Nigeria. Journal of Economics and International Finance, 6(6), 125-133. https://doi.org/10.5897
/JEIF2014.0572

Yildirim, Z., & Arifli, A. (2021). Oil price shocks, exchange rate and macroeconomic fluctuations in a small
oil-exporting economy. Energy, 219, Article 119527. https://doi.org/10.1016/j.energy.2020.119527

®

]
NTERPRESS
VIRTUS,

136



Corporate Governance and Organizational Behavior Review / Volume 7, Issue 1, 2023

92.
93.
94.

95.

Yu, Y., Guo, S. L., & Chang, X. C. (2022). Oil prices volatility and economic performance during COVID-19 and financial
crises of 2007-2008. Resources Policy, 75, Article 102531. https://doi.org/10.1016/j.resourpol.2021.102531

Yunusa, L. A. (2020). Exchange rate volatility and Nigeria crude oil export market. Scientific African, 9, Article e00538.
https://doi.org/10.1016/j.sciaf.2020.e00538

Yusuf, W. A., Isik, A., & Salisu, N. I. (2019). Relative effects of exchange rate and interest rate on Nigeria’s
economic growth. Journal of Applied Economics and Business, 7(2), 28-37. http://www.aebjournal.org
/article070202.php

Zulfigarov, F., & Neuenkirch, M. (2020). The impact of oil price changes on selected macroeconomic indicators
in Azerbaijan. Economic Systems, 44(4), Article 100814. https://doi.org/10.1016/j.ecosys.2020.100814

] ®
NTERPRESS
VIRTUS,

137



Corporate Governance and Organizational Behavior Review / Volume 7, Issue 1, 2023

APPENDIX

Figure A.1. Graphical representation of industrial outputs for sampled countries
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Figure A.2. Graphical representation of exchange rate devaluation for sampled countries
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