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Abstract
Motivated by the persistent fall in oil prices due to incessant uncertainty-inducing events in recent 
years, this study empirically examined if  economic growth in Africa’s top five oil exporters 
(Algeria, Angola, Egypt, Libya, and Nigeria) is responding asymmetrically to changes in global 
economic uncertainty as well as uncertainties from U.S., Europe and China using nonlinear ARDL 
framework from 1997Q1 to 2021Q4. We find that rising global uncertainty hampers economic 
growth in  these economies, while declining global uncertainty significantly enhances growth 
in Nigeria, Angola and Libya in  the short run, but becomes growth-retarding in  the  long run. 
Thus, economic growth responds asymmetrically to global uncertainty, especially in the short run. 
The findings are robust to U.S., Europe, and China uncertainties, except that economic growth 
in Libya and Algeria remained unresponsive to U.S. and China uncertainties respectively. We 
concluded that Africa’s oil exporters should embrace policies that can strengthen their resilience 
to global economic uncertainty as well as uncertainties from U.S., Europe, and China.

Key words: global economic uncertainty, economic growth, oil exporters; nonlinear ARDL 
model, Africa 
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1.	 Introduction

The global economy has witnessed several uncertainty-inducing events, especially in the last two 
decades. Examples of such events that have been blamed for rising global economic uncertainty 
include the 2008–2009 Global financial crisis; the 2010–2012 Arab Spring crisis that ravaged 
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many countries in the Middle East and North Africa; the Euro area sovereign debt crisis; 
the persistent global trade disputes, particularly the trade tensions between U.S. and China, which 
could lead to the U.S. imposing tariff s on African sectors; the 2015–2016 commodity price shock, 
especially the fall in oil prices; the UK-EU Brexit vote; the Covid-19 pandemic, which crippled 
economic activities across the globe; and the ongoing Russia-Ukraine war (Ekeocha et al., 2023). 
The Covid-19 pandemic particularly brought with it the realities of restrictions on economic 
activities, imposition of lockdowns and social distancing, and shifts in production and consumption 
patterns across the globe, among others (Altig et al., 2020). These realities drastically increased 
the level of uncertainty in the global economy. Figure 1 illustrates the increase in global economic 
policy uncertainty (EPU) during the Covid-19 pandemic as well as the remarkable increase 
in uncertainty from China, which is the originator of the crisis. As a result of the pandemic, Sub-
Saharan Africa experienced its fi rst economic recession in over twenty-fi ve years as economic 
activities in the region contracted by nearly fi ve percent. Among the top oil exporters in Africa, 
the worst hit was Libya, as it recorded negative annual GDP growth of −24.9% in 2020 on per 
capita basis. As shown in Figure 2, other top oil exporters in Africa, like Angola and Nigeria, also 
witnessed sharp declines in their GDP per capita growth. Figure 2 also shows that Libya witnessed 
signifi cant decline in GDP per capita during the Arab Spring crisis.  

Figure 1: Plots of Economic Policy Uncertainty Index, January 1997 – December 2021

Notes: global_epu: global EPU, usa_epu: USA EPU, eu_epu: European EPU, china_epu: China EPU. 

Source: authors’ computation, with data from the Economic Policy Uncertainty Group (Davis, 2016) 
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Figure 2: Plots of GDP Growth Per Capita (Annual %), 2000–2021

Source: World Development Indicators (World Bank, 2022a)  

Apart from the foregoing events that have generally increased global uncertainty, African 
economies have also witnessed region-specifi c as well as country-specifi c economic uncertainty 
issues. Region-specifi c uncertainty-inducing issues in Africa in recent years include the tensions 
created by the transition from one government to another in various African countries, the take-off  
of the African Continental Free Trade Area that was postponed severally, the persistent problem 
of terrorism and xenophobic violence on the continent, and the recurring economic recessions 
in many African countries. In Nigeria, which is Africa’s largest oil exporter, economic uncertainty 
in recent years has been shaped by several domestic issues, such as the delays in the submission 
and approval of national budgets; the fuel subsidy debacle; banking sector crises leading 
to several episodes of bank failures; the power sector reforms that began in 2001; the perennial 
ethnic tensions from nomadic herdsmen attacks on farmers; the economic recession of 2016; 
the Boko Haram insurgency that started in 2009; the 2020 EndSARS protest against police 
brutality; and the ongoing currency redesign policy of the Central Bank of Nigeria, among others. 
In Egypt, high infl ationary pressures, the continued decline in domestic oil production, and low 
capital investment by private oil fi rms are important sources of uncertainty in the local economy 
(Devaux, 2021). In Libya, domestic sources of economic uncertainty are political instability 
and security developments that usually result in confl icts, oil export port blockades and pipeline 
shut-ins, labour disputes, and infl ationary pressures caused by increasing food and energy prices 
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(U.S. Energy Information Administration, 2022; World Bank, 2022b). In Angola, apart from the civil 
war that ended in 2002, the domestic economy has been facing the challenges of inequalities, 
corruption, and macroeconomic mismanagement that have continued to threaten the peace and 
stability of the country, thereby increasing uncertainty in the economy (UNCTAD, 2022). Thus, 
Africa’s top oil exporters face global, region-specifi c and country-specifi c uncertainty issues. 

However, an important feature of these global uncertainty issues is that they are usually 
accompanied by fall in oil prices. Such crash in oil prices in turn induces crisis in oil exporting 
countries. For instance, the 2016 and 2020 economic recessions in Nigeria have been largely 
attributed to the fall in oil prices that started in 2013Q3 and the tumbling in oil prices following 
Covid-19 Pandemic, respectively. Thus, there is need for policymakers and other stakeholders 
to understand how economic growth is responding to global economic uncertainty in Africa’s 
oil producers. Interestingly, a handful of studies in the extant literature have examined the ef-
fect of uncertainty on economic performance indicators in Africa. Specifi cally, Ekeocha et al. 
(2023), Ogbonna et al. (2022), Kisten (2020), Balakeffi   et al. (2019), and Redl (2018) used vari-
ous econometric methods like the generalize method of moments (GMM), quantile regressions, 
vector autoregression (VAR), autoregressive distributed lag (ARDL), and generalised autore-
gressive conditional heteroskedasticity (GARCH) modeling methods to show that economic 
uncertainty adversely aff ects economic performance in Africa. However, these methodologies 
do not account for the asymmetric eff ects of uncertainty. Hence, two important gaps have re-
mained unresolved in the literature. First, none of these existing studies focused exclusively 
on Africa’s oil exporters. Second, none of these existing studies investigated the asymmetric 
eff ect of uncertainty in a manner akin to Shin et al. (2014). We contribute to the literature by 
addressing these gaps, since Bahmani-Oskooee and Nayeri (2018) has shown that macroeco-
nomic variables may respond diff erently to an increase in uncertainty as compared to a decrease 
in uncertainty.

Against the foregoing background, this study focused on three specifi c objectives, which are 
to: (i) ascertain if economic growth in oil exporting African countries responds asymmetrically 
to changes in global economic uncertainty; (ii) establish if there are variations in the response 
of economic growth in these countries to uncertainties emanating from U.S., Europe and China; 
and (iii) determine other signifi cant macroeconomic drivers of growth in these countries. 
To achieve these objectives, this study adopted the nonlinear ARDL (NARDL) approach 
of Shin et al. (2014). The top fi ve African oil exporters investigated in this study are: Nigeria, 
Angola, Algeria, Libya, and Egypt. These countries were selected because they are the top fi ve 
oil producers/exporters in Africa (BP, 2021; Global Firepower, 2023). We investigated how 
these economies are responding to uncertainties from U.S., Europe and China based on two 
reasons. The fi rst reason is that U.S., Europe, and China are the main sources of global economic 
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uncertainty, while the second reason is that they are Africa’s top trade partners, particularly 
in the last few decades (Baker et al., 2016; African Union, 2020). Thus, it would be interesting 
for policymakers in Africa and other stakeholders to understand how Africa’s top oil exporters 
are responding to uncertainties from these sources. 

2. Overview of the Literature

2.1 Theoretical literature

Some economic theories in the literature are relevant to this study. Some of these theories are 
theories of economic growth, while others are theories of uncertainty. The classical growth 
theory posits that the path to economic growth is through increases in productive activities 
caused by technological advancement and population growth (Smith, 1776; Malthus, 1820; 
Ricardo, 1951). The theorists emphasized the roles of labour, capital stock, quantity of natural 
resources and technological advancement in the growth process. The Harrod-Domar growth 
theory posits that the growth rate of an economy is mainly determined by the level of national 
saving and the productivity of capital investment (Harrod, 1939; Domar, 1946). The theorists 
argue that economic growth takes place due to savings and investments, which in turn brings 
about increase in capital and production. The Neoclassical growth theory used the aggregate 
production function to show that economic growth occurs through the combination of capital, 
labour and technology (Solow, 1956; Swan, 1956). The theorists recognized the roles of capital 
accumulation, labour and technical change, which are exogenously determined. The endogenous 
growth theory recognized the rate of technological advancement and population growth rate 
as endogenous factors in the growth model so that economic growth is essentially driven by 
internal forces rather than external forces as postulated by the neoclassical growth theory 
(Romer, 1986, 1990; Lucas, 1988). The endogenous growth theorists explain that investments 
in human capital and innovation enhance productivity and growth. 

The theory of real options channel is an uncertainty theory which recognizes that 
fi rms have sequences of real options on possible irreversible investments to embark upon. 
An irreversible investment is one for which an investor must face a high cost to disembark 
from. According to the theorists, uncertainty causes fi rms to be cautious regarding their actions 
when employing and investing, especially when the costs of adjustment make investments to be 
costly to reverse. The theory of real options channel is generally associated with Bernanke 
(1983), Brennan and Schwartz (1985), McDonald and Siegel (1986), and Dixit and Pindyck 
(1994). The theory of precautionary savings channel explains that uncertainty dampens 
economic growth because uncertainty induces households to embark on precautionary savings, 
which in turn decreases consumers’ spending and demand in the domestic economy; economic 
agents in the domestic economy to invest their savings in foreign countries, thereby decreasing 
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investments in the domestic economy; and fi rms to be more cautious with investments that are 
long-term in nature (Bansal and Yaron, 2004; Fernandez-Villaverde et al., 2011; Baker and 
Bloom, 2013). The theory of risk premia is another theory of uncertainty which explains that 
rising risk premia is an important channel through which uncertainty hurts economic growth 
(Baker et al., 2014). The theorists recognize that uncertainty increases investment fi nancing 
cost, raises the cost of fi nancing debt by increasing the default probability, hikes interest rates 
charged by banks and other lenders, and lowers the confi dence of economic agents in the overall 
economy. These, in turn, induce economic agents, especially fi rms, to reduce employment and 
cut back on investment and production. 

2.2 Empirical literature

Some studies in Africa have examined the eff ect of uncertainty on economic growth (e.g., 
Ekeocha et al., 2023; Ogbonna et al., 2022; Kisten, 2020; Balakeffi   et al., 2019; Aye, 2019; Redl, 
2018). Ekeocha et al. (2023) used system GMM and quantile regressions for the period 2010 
to 2019 to fi nd that while global uncertainty and uncertainties from USA, China, and Canada 
exert substantial eff ect on economic performance in Africa, the impacts of domestic uncertainty 
and uncertainties from UK, Japan, Russia, and Europe were negligible. Ogbonna et al. (2022) 
also used the GMM framework over the period 2010–2019 to fi nd that global EPU impacts 
adversely on Africa’s FDI infl ow and governance institutions intensify this eff ect rather than 
alleviate it. Kisten (2020) used the VAR framework to fi nd that while rising uncertainty impacts 
adversely on industrial production and real eff ective exchange rate in South Africa, it also 
increases the general price level and 10-year government bond yield. Balakeffi   et al. (2019) 
used the ARDL and GARCH techniques over the period 1997–2016 to fi nd that global EPU 
impacts adversely on Nigeria’s export earnings. Aye (2019) also used the GARCH framework 
to show that real economic activity of South Africa, measured in terms of real GDP, responds 
asymmetrically to fi scal policy uncertainty. Redl (2018) constructed an index for economic 
uncertainty in South Africa and used a VAR framework to show that a rise in this index is 
associated with a decline in the country’s GDP, industrial production, investment, and private 
sector employment. It also established that shocks to the uncertainty index are infl ationary. 

Outside Africa, some recent studies have also examined the eff ect of uncertainty on eco-
nomic growth. Kasal and Tosunoglu (2022) used a VAR model to fi nd that fi scal policy uncer-
tainty in Turkey has adverse and long-lasting eff ect on the country’s economy. Sheikh et al. 
(2021) used ARDL approach to fi nd that trade openness mitigates the eff ects of global un-
certainty on growth in India. Saleem et al. (2018) used ARDL model to show that innovation 
and growth rate of GDP are negatively aff ected by EPU in China. Hardouvelis et al. (2018) 
constructed an EPU index for Greece and found that the index impacts adversely on household 



Prague Economic Papers, 2023, 32 (4), 446–472, https://doi.org/10.18267/j.pep.836 452

Jonathan E. Ogbuabor, Oliver E. Ogbonna, Onyinye I. Anthony-Orji, Davidmac O. Ekeocha, Obed I. Ojonta

deposits, GDP, industrial production, investment, employment, and the stock market. Istiak and 
Serletis (2018) used nonlinear structural VAR to show that EPU impedes real output growth 
among the G7 economies, and that industrial production in U.S., Italy and France respond 
asymmetrically to EPU. Čižmešija et al. (2017) performed Toda-Yamamoto Causality test be-
tween aggregate economic activity and EPU index for U.S., UK, Germany, France, Italy, and 
Spain. The fi ndings showed bi-directional causality for USA alone, and uni-direction causality 
for Germany and France. Saxegaard et al. (2022) applied VAR model to fi nd that rising EPU 
in Japan caused decline in employment, investment, and output performance. Butkus et al. 
(2022) found that uncertainty moderates the debt-growth relationship such that higher uncer-
tainty engenders increased adverse eff ect of debt on growth. Baker et al. (2016) used VAR 
framework to show that policy uncertainty innovations foreshadow drops in investment, em-
ployment, and output in the USA. Lensink et al. (1999) used various econometric techniques 
and a panel of 138 countries to fi nd that uncertainty impacts negatively on economic growth. 

Some studies have also examined the eff ects of uncertainty on other macroeconomic vari-
ables. Zhu and Yu (2022) used panel data from China’s industry to fi nd that technological 
progress signifi cantly moderates the adverse impact of EPU on industrial output. Loermann 
(2021) used nonlinear threshold VAR to fi nd that exchange rate uncertainty impacts on exports, 
while Jia et al. (2020) used a gravity model to show that economic policy uncertainty impacts 
negatively on exports. Erer and Erer (2020) used threshold VAR to fi nd that macroeconomic 
variables in Turkey, such as exchange rate, industrial production and infl ation rate, respond 
considerably to U.S. EPU. Alqahtani and Martinez (2020) used the ARDL technique to fi nd 
that stock prices in Kuwait and Bahrain are signifi cantly and negatively infl uenced by both 
U.S. and global EPUs. For a pa nel of 20 countries, Olanipekun et al. (2019) found that regard-
less of the exchange rate regimes an economy is operating, be it fl exible, fi xed or intermediate, 
EPU aff ects its foreign exchange market signifi cantly. Using a structural VAR, Ghirelli et al. 
(2021) found that private consumption and capital goods investment were negatively aff ected 
by EPU and fi nancial uncertainty shocks in Spain. Jeon (2018) used VECM model to show that 
EPU of four major Asian countries (Japan, China, Korea, and Hong Kong) impact adversely 
on Korea housing market returns. Bahmani-Oskooee and Xu (2022) found that rising economic 
policy uncertainty in U.S. and China hurt the trade balance of both countries.  

Hoque and Zaidi (2020) used both linear and nonlinear models to establish that global 
economic policy uncertainty impacts negatively and asymmetrically on Malaysian stock 
market. Scarcioff olo and Etienne (2018) used VAR to fi nd that both U.S. crude oil and 
natural gas markets returns were aff ected by the lag of EPU. Riaz et al. (2018) used ARDL 
approach to fi nd that stock returns of the transportation sector in the U.S. are negatively 
aff ected by domestic and international EPU. Bordo et al. (2016) used an ARDL model to show 
that EPU impacts adversely on bank credit growth in U.S. Iyke and Ho (2020) found that 
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infl ation uncertainty inhibits domestic investment in Ghana. Dibiasi and Iselin (2021) found 
that Knightian uncertainty depresses investment persistently. Krol (2017) used OLS method 
to show that rising EPU decreases investment and employment, while the expansion decisions 
of small businesses are hindered. Schweitzer and Shane (2011) also found that the decisions 
of small business owners to hire and make capital expenditures are signifi cantly and negatively 
aff ected by EPU. Arouri et al. (2016) also used OLS regression to fi nd that an increase in policy 
uncertainty decreases stock returns signifi cantly in the U.S., while Gulen and Ion (2016) also 
found that EPU depressed U.S. corporate investment. Ukwueze et al. (2018) used a multinomial 
logistic regression model to show that uncertainty impacts negatively on medium and large 
enterprises in Nigeria, while CBN (2015) used GARCH framework to show that in the period 
2000Q1–2015Q1, monetary policy eff ectiveness in Nigeria was not signifi cantly undermined 
by macroeconomic uncertainty. 

In the same moment, a strand of the literature has used the NARDL framework to study 
the macroeconomic eff ects of EPU, since it has been established that macroeconomic variables 
may respond diff erently to an increase in uncertainty as compared to a decrease in uncertainty 
(Shin et al., 2014). Ogbuabor et al. (2023) used this framework to fi nd that rising uncertainty 
signifi cantly increases retail energy prices both in the short run and long run, particularly in Eu-
rope, Japan and UK, while the asymmetric patterns show that many of the markets respond more 
to rising uncertainty than declining uncertainty. Ogbuabor et al. (2022) also used the NARDL 
approach to fi nd that rising uncertainty hampers aggregate and sectoral output growth, and 
discourages investment, employment, and private consumption, and increases consumer pric-
es signifi cantly in Brazil, India, China and South Africa. It also found signifi cant asymmetric 
eff ects in the response of real sector variables to EPU. Bahmani-Oskooee and Nayeri (2020) 
used NARDL model to show that changes in EPU have both long-run and short-run asymmet-
ric eff ects on the demand for money in Japan, while Bahmani-Oskooee and Saha (2019) used 
the same model to fi nd that EPU has both long-run and short-run asymmetric eff ects on stock 
prices in USA, Canada, UK, Korea and Japan. Rajput et al. (2019) used the NARDL approach 
to fi nd that uncertainty impacts asymmetrically on foreign remittances in Russia, Brazil, and 
India. Bahmani-Oskooee and Nayeri (2018) and Bahmani-Oskooee et al. (2016) used NARDL 
framework to fi nd evidence of both short-run and long-run asymmetric eff ects of EPU on mon-
ey demand in USA. 

A number of gaps are obvious from this overview of the literature. First, none of the studies 
reviewed above examined the eff ect of global economic uncertainty on Africa’s oil exporters. 
Second, even though macroeconomic variables may respond diff erently to an increase 
in uncertainty as compared to a decrease in uncertainty, none of the studies reviewed above 
accounted for the asymmetric eff ect of uncertainty on economic growth in oil exporting 
African economies in a manner that is consistent with Shin et al. (2014). Thus, the extant 



Prague Economic Papers, 2023, 32 (4), 446–472, https://doi.org/10.18267/j.pep.836 454

Jonathan E. Ogbuabor, Oliver E. Ogbonna, Onyinye I. Anthony-Orji, Davidmac O. Ekeocha, Obed I. Ojonta

literature appears to be biased against African economies since majority of the studies that 
have used the NARDL framework of Shin et al. (2014) have generally focused on other regions 
of the world. Third, in spite of the fact that policy uncertainties emanating from U.S., China 
and Europe may have remarkable eff ects on economic growth in African economies since they 
are Africa’s top trade partners, the response of economic growth in Africa’s oil exporter to EPU 
originating from U.S., China and Europe remains unknown. This study addressed these gaps 
in the literature in order to foster a more comprehensive understanding of the eff ects of global 
economic uncertainty, especially in Africa. 

3. Methodology and Data

3.1 Theoretical framework

The theoretical framework for this study, which provides the basis for our model specifi cation, 
is anchored in the Neoclassical growth theory. This theory recognizes that labour productivity 
(which stems from growth in human capital, that is, accumulation of skills and knowledge), 
accumulation of physical capital, and technical change (which comes from adopting new and 
better production methods) are important in explaining economic growth (Solow, 1956; Swan, 
1956). Thus, the aggregate production function may be defi ned as:

Y  = Af(K, L)  (1)

where: Y is output, K is capital, L is labour, and A is the level of technology. Following 
Tumwebaze and Ijjo (2015) and Ogbuabor et al. (2019a), we assume a Cobb-Douglas production 
function combining labour and capital with constant returns to scale so that Equation (1) can be 
expressed as follows:

Y  =  AK αL1–α (2)

Hence, the annual economic output growth is derived from Equation (2) as:

y  = α + αk + (1 – α)l (3)

where: y, α, k and l denote the growth rates of Y, Α, K and L, respectively. 

Following the assumption of non-diminishing returns to the accumulation of physical and 
human capital in Equation (3), this framework is able to predict the long-term growth eff ects 
of EPU. Hence, in what follows, we model the asymmetric growth eff ect of EPU by extending 
the economic growth function in Equation (3) to include the EPU variable. 
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3.2 The model

To ascertain if economic growth in oil exporting African countries is responding asymmetrically 
to changes in global EPU, we begin by re-specifying Equation (3) as an asymmetric cointegrating 
relationship as follows:

' '  t t t t t tGDP EPU EPU Capital Labour Trade               εt (4)

so that EPUt  is decomposed as:

EPUt  =  EPU0  +  EPUt
+  +  EPUt

– (5)

where: EPUt
+ = Σ 

t
j=1  max (∆ EPUj, 0) and EPUt

– = Σ 
t
j=1  min (∆ EPUj, 0) are the partial 

sum processes of positive and negative changes in EPUt; EPU0 is the initial threshold value 
assumed to be zero following Ogbuabor et al. (2023; 2019b), Ogbonna and Ichoku (2022), 
Shin et al. (2014), and Greenwood-Nimmo and Shin (2013); Δ is the fi rst diff erence operator; 
and εt is the error term. The decomposition of EPU into partial sum processes in Equation (5) 
splits the EPU variable in the ratio 49:51 in favour of the negative regime. The decomposition 
of uncertainty indexes of U.S., Europe and China also follow this pattern, which generally 
indicate that there is no problem of bias in favour of either positive or negative regime. 

The NARDL(p,q) associated with Equation (4) is then expressed in its level form as 
follows:
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where: αj are the autoregressive parameters; θj
+and θj

– are the asymmetric distributed lag param-
eters. To aid the evaluation of long-run and short-run asymmetries, we follow Greenwood-Nim-
mo and Shin (2013) by specifying the NARDL(p,q) in Equation (6) in its error correction form 
as follows: 

' '
1 1 1 1 1   t t t t t tGDP GDP EPU EPU Capital Labour        
           

1tTrade  
1

1

p

j t j
j

GDP





   
1

' '

0

q

j t j j t j
j

EPU EPU 


   
 



     
 (7)

 
1

1

q

j t j j t j j t j t
j

Capital Labour Trade e  


  


         



Prague Economic Papers, 2023, 32 (4), 446–472, https://doi.org/10.18267/j.pep.836 456

Jonathan E. Ogbuabor, Oliver E. Ogbonna, Onyinye I. Anthony-Orji, Davidmac O. Ekeocha, Obed I. Ojonta

where: ρ is the speed of adjustment; et is a white noise process; β+ = − θ 
+

ρ , and β– = − θ 
–

ρ  are 

the asymmetric long-run parameters; while Σ 
q–1
j=1πj

+ and Σ 
q–1
j=1πj

– are the additive short-run 

parameters for the EPU variable; while Σ 
q–1
j=1 υj

 , Σ 
q–1
j=1 τj

  and Σ 
q–1
j=1 δj

 are the additive short-
run parameters for Capital, Labour, and Trade, respectively. To guarantee that the dynamics 
of the cointegrating relationship is not arbitrary misspecifi ed in Equation (7), we used the 
general-to-specifi c lag selection process beginning with an initial maximum lag length of 4 
(since our data is at quarterly frequency) with a unidirectional 5% decision rule. This is consistent 
with Greenwood-Nimmo and Shin (2013) and Ogbuabor et al. (2019b). We used the standard 
Wald test to check for: (i) long-run asymmetry under the null hypothesis, H0: β+ = β–; and 

(ii) short-run additive asymmetry under the null hypothesis, H0: Σ 
q–1
j=1 πj

+  = Σ 
q–1
j=1 πj

–. These 

symmetry tests were conducted to fi nd out if economic growth responds diff erently to increases 

and decreases in uncertainty.

The choice of the NARDL technique for this study is based on several reasons.  First, the
NARDL framework ensures that we are able to capture the response of economic growth 
to increasing uncertainty separately from decreasing uncertainty. Second, our NARDL model is 
easily estimable by ordinary least squares (OLS) technique since it is linear in parameters. Third, 
the NARDL framework accommodates combinations of both stationary and non-stationary 
variables, and the existence of cointegration relationship between the levels of the variables 
is eff ortlessly tested using the bounds-testing approach of Pesaran et al. (2001) and the 
tBDM-statistic of Banerjee et al. (1998), notwithstanding whether the regressors are stationary 
(i.e. integrated of order zero, I(0)), non-stationary (i.e. integrated of order one, I(1)) or mutually 
cointegrated. In addition, the NARDL framework corrects perfectly for weak endogeneity 
of non-stationary regressors as explained by Greenwood-Nimmo and Shin (2013) and Shin 
et al. (2014). Hence, to address this potential problem in this study, we lagged our regressors 
by 4 periods under a general-to-specifi c modeling approach.    

3.3  The data and preliminary descriptive statistics

The data for this study consists of quarterly observations from 1997Q1 to 2021Q4, since 
the global EPU data started from 1997Q1. We used the global EPU index and the EPU indexes 
for U.S., Europe, and China, taken from Davis (2016). Other variables included in the study 
are GDP (measured in current U.S. dollars), capital (measured as gross fi xed capital formation 
in current U.S. dollars), labour (measured as the working population aged 15–64 years), and 
trade (% of GDP). The data for these variables were taken from World Bank (2022a). African 
countries investigated in this study are Nigeria, Angola, Algeria, Libya, and Egypt. These 
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countries were selected because they are the top fi ve oil producers/exporters in Africa (BP, 2021; 
Global Firepower, 2023). While the uncertainty data were converted from monthly to quarterly 
using the period average, the data for other variables were converted from annual to quarterly 
using the quadratic match average option. Thereafter, the entire data were indexed to 2010 
base year in order to achieve uniform scaling, and logged prior to estimation. The descriptive 
statistics of the data shows that the data exhibited some variability, while the Phillips-Perron unit 
root tests shows that all the variables are either I(0) or I(1), which is consistent with the NARDL 
framework. To conserve space, we do not present the tables of the descriptive statistics and 
the Phillips-Perron unit root tests here, but they are available on request.  

4. Results and Discussions

We recall that the specifi c objectives of this study are to: (i) ascertain if economic growth 
in Africa’s oil exporters responds asymmetrically to changes in global economic uncertainty; 
(ii) establish if there are variations in the response of economic growth in these countries 
to uncertainties emanating from U.S., Europe, and China; and (iii) determine other signifi cant 
macroeconomic drivers of growth in these countries. To achieve these objectives, we estimated 
the NARDL model in Equation (7) using global EPU as the measure for global economic 
uncertainty. The results are shown in Table 1. Similarly, Tables 2, 3, and 4 report the estimation 
of the same model using the EPU indexes of U.S., Europe, and China, respectively. The notations 
in these Tables follow the labeling in Equation (7). 

To begin, we focus on the column for Nigeria in Table 1. The results indicate that 
the speed of adjustment is in line with theoretical expectation since it has a negative coeffi  cient 
of −0.11 and it is also statistically signifi cant at the 1% level. This is consistent with Bahmani-
Oskooee and Nayeri (2018), who reported a speed of adjustment of 2%. Indeed, the speed 
of adjustment in Table 1 ranges between 4% and 13%. The speeds of adjustment in Tables 
4, 5, and 6 follow similar patterns. The long-run asymmetric parameter β+, which captures 
the eff ect of increasing uncertainty, has a negative value of −0.20 and it is also statistically 
signifi cant at the 5% level. This indicates that in the long run, rising uncertainty impacts 
negatively and signifi cantly on economic growth in Nigeria. Interestingly, the results further 
indicate that the long-run asymmetric parameter β–, which captures the eff ect of decreasing 
uncertainty, also has a negative value of −0.76, which is statistically signifi cant at 1% level. 
This indicates that the impact of declining uncertainty on economic growth in Nigeria is also 
negative and signifi cant in the long run. In fact, the results indicate that in the long run, both 
rising and declining uncertainty impact adversely on economic growth in Nigeria. This fi nding 
is consistent with some studies (e.g., Bhagat et al., 2014; Stockhammar and Osterholm, 2016), 
which also found that uncertainty impacts signifi cantly and negatively on economic growth. 
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These results are also consistent with those of Angola, Egypt, and Libya in Table 1, except 
that the eff ect of increasing uncertainty in Angola is insignifi cant and the eff ect of decreasing 
uncertainty in Libya is also insignifi cant at the 5% level. In the case of Algeria, the long-run 
asymmetric parameters remained statistically insignifi cant throughout, indicating that the long-
run eff ect of uncertainty on economic growth in this economy is negligible.

For now, we have established some long-run eff ects of uncertainty in Nigeria, Egypt, 
Angola and Libya. Subsequently, we assess if those eff ects are asymmetric. The long-run 
symmetry tests in Table 1 indicate that there is signifi cant long-run asymmetry in Nigeria and 
Libya. The pattern of this asymmetry shows that economic growth in these two economies 
respond more swiftly to declining uncertainty than to increasing uncertainty since the absolute 
size of the decreasing asymmetric long-run parameter is higher than that of the increasing 
asymmetric long-run parameter for both countries. 

The additive short-run coeffi  cient Σ 
q–1
j=1πj

+, which captures the eff ect of rising global 
uncertainty on economic growth in the short run, has a value of −0.13, which is statistically 
signifi cant at the 5% level. This fi nding is similar to Rice (2020), which found that real economic 
activity in Ireland responds negatively and persistently to policy uncertainty shocks. Indeed, 
the results indicate that in the short run, the eff ect of increasing global uncertainty on economic 
growth is negative and signifi cant in all the countries under study. However, the additive 
short-run coeffi  cient Σ 

q–1
j=1πj

–, which shows the response of economic growth to decreasing 
global uncertainty in the short-run, is positive and signifi cant in Nigeria, Angola, and Libya, 
while it is negligible in Algeria and Egypt. This means that in the short run, declining uncertainty 
enhances growth in Nigeria, Angola, and Libya. This fi nding is consistent with economic 
expectation since economic agents fi nd it easier to make investment and production decisions 
in an atmosphere of reduced uncertainty as explained by the theory of real options of Bernanke 
(1983) and the theory of risk premia of Baker et al. (2014). The symmetry tests also indicate 
that in the short run, there is signifi cant short-run asymmetry in all the countries. This shows 
that in the short run, economic growth in these countries respond asymmetrically to global EPU. 
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Table 1: NARDL Estimation Results with Global EPU

Nigeria Algeria Angola Egypt Libya

Long-run Coefficients

ρ (speed of adjustment) −0.11*** −0.08*** −0.07** −0.04** −0.13***

β+ (asymmetric parameter) −0.20** 0.04 −0.22 −0.21** −0.43***

β– (asymmetric parameter) −0.76*** 0.29 −1.06** −0.05** −0.67*

Capital 0.99***  0.61** 0.50 0.76** −0.13*

Labour −4.73** 2.29 −4.34** 3.75* 6.45*

Trade 0.59*** 0.73* 0.36 −0.26 1.16

Short-run Coefficients

Σ q–1
j=1πj

+ (asymmetric parameter) −0.13** −0.04** −0.10** −0.02** −0.17**

Σ q–1
j=1πj

– (asymmetric parameter) 0.26*** 0.00 0.099** 0.00 0.08**

Σ q–1
j=1 υj  (Capital) 0.08*** 0.18*** 0.51*** 0.12*** 0.36***

Σ q–1
j=1 τj  (Labour) −17.08*** −9.43* 0.00 0.14*** −7.79***

Σ q–1
j=1 δj   (Trade) −0.13** 0.24*** −0.20** −0.10** 0.00

Symmetry Tests

H0: β+ = β– 15.29***  1.11 0.74 0.64 13.59***

H0: Σ q–1
j=1πj

+ = Σ q–1
j=1πj

– 33.19*** 5.98** 7.79*** 3.99** 6.18**

Diagnostic Checks

tBDM statistic −5.21*** −3.04* −3.23** −4.18*** −3.30**

Bounds Test (FPSS) 18.68*** 4.85* 5.75** 10.74*** 5.81**

BG Test (NR2) 1.72 1.64 1.51 1.15 0.52

ARCH Test 0.07 0.01 0.38 0.25 0.01

Durbin-Watson d statistic 1.89 2.20 1.93 2.10 1.88

Adjusted R2 0.86 0.85 0.80 0.82 0.74

Notes: The notations for the estimated coefficients relate to the NARDL model in Equation (7). The BG Test 
is the Breusch–Godfrey serial correlation test, while the ARCH Test is the standard Heteroskedasticity Test. 
FPSS is the F-statistic from the bounds-testing approach of Pesaran et al. (2001), while the tBDM-statistic follows 
Banerjee et al. (1998). ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively.

Source: authors’ computations
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Table 2: NARDL Estimation Results with U.S. EPU

Nigeria Algeria Angola Egypt Libya

Long-run Coefficients

ρ (speed of adjustment) −0.06*** −0.10*** −0.09** −0.04** −0.14***

β+ (asymmetric parameter) −0.63*** −0.21** −0.45* −0.03* −0.09

β– (asymmetric parameter) −0.81*** 0.40*** −0.43* −0.35* −0.41

Capital 1.21*** 0.43* 0.75** 0.98** −0.42

Labour −1.34 9.18*** −1.76 −6.17** −7.59***

Trade 1.19*** −0.82* 0.47* 0.27* 1.75***

Short-run Coefficients

Σ q–1
j=1πj

+ (asymmetric parameter) 0.00 0.00 −0.38*** 0.00 −0.13*

Σ q–1
j=1πj

– (asymmetric parameter) 0.07*** 0.00 0.27** −0.08** −0.16*

Σ q–1
j=1 υj  (Capital) 0.15***  0.14*** 0.43*** 0.23*** 0.67***

Σ q–1
j=1 τj  (Labour) −14.37*** 12.19** 0.00 0.42*** −15.30***

Σ q–1
j=1 δj   (Trade) −0.14** 0.54*** −0.23** −0.06** 0.34*

Symmetry Tests

H0: β+ = β– 0.51 9.08*** 0.00 1.13 2.06

H0: Σ q–1
j=1πj

+ = Σ q–1
j=1πj

– 17.89*** 0.00 17.75*** 11.46*** 0.08

Diagnostic Checks

tBDM statistic −4.40*** −3.96*** −3.56** −3.69** −4.22***

Bounds Test (FPSS) 12.86***     8.99*** 5.92** 6.01** 10.55***

BG Test (NR2) 2.15 1.97 1.51 1.05 1.07

ARCH Test 0.02 0.77 0.01 1.11 0.06

Durbin-Watson d statistic 1.72 1.87 1.79 2.13 1.92

Adjusted R2 0.83 0.85 0.77 0.83 0.79

Notes: The notes in Table 1 apply.

Source: authors’ computations



Prague Economic Papers, 2023, 32 (4), 446–472, https://doi.org/10.18267/j.pep.836 461

Symmetric or Asymmetric: How is Economic Growth Responding to Global Economic Uncertainty in Africa’s Oil Exporters?

Table 3: NARDL Estimation Results with European EPU

Nigeria Algeria Angola Egypt Libya

Long-run Coefficients

ρ (speed of adjustment) −0.05** −0.08*** −0.07** −0.06** −0.05**

β+ (asymmetric parameter) −0.08** −0.17** −0.16* −0.23** −0.34*

β– (asymmetric parameter) −0.45** −0.07** −0.13* −0.42*** −0.65*

Capital    1.27***    0.71***   0.86**  −2.59 −0.92***

Labour −5.36 −2.38 −1.05    0.84  −0.41

Trade    0.59***    1.04**   0.26 −0.53**    1.77**

Short-run Coefficients

Σ q–1
j=1πj

+ (asymmetric parameter) −0.17** −0.04** −0.08** −0.07** −0.24***

Σ q–1
j=1πj

– (asymmetric parameter)    0.16*** 0.00   0.00 −0.05**    0.78***

Σ q–1
j=1 υj  (Capital)    0.36*** 0.16***   0.45***    0.27***    0.50**

Σ q–1
j=1 τj  (Labour) −25.16*** 0.00   0.00    0.25*** −8.24**

Σ q–1
j=1 δj   (Trade) −0.07*** 0.15*** −0.18* −0.12***    0.00

Symmetry Tests

H0: β+ = β–   2.03 0.22 0.00 0.15 2.09

H0: Σ q–1
j=1πj

+ = Σ q–1
j=1πj

– 29.80*** 6.04** 4.61** 0.31 10.29***

Diagnostic Checks

tBDM statistic −5.18*** −4.39*** −2.93* −3.36** −4.21***

Bounds Test (FPSS) 11.96***   8.99***   4.82*   6.88**    7.86***

BG Test (NR2) 1.33 1.56 1.93 1.58 1.07

ARCH Test 1.68 0.02 0.04 0.29 0.34

Durbin-Watson d statistic 1.90 2.27 1.77 2.16 1.76

Adjusted R2 0.84 0.84 0.78 0.84 0.73

Notes: The notes in Table 1 apply.

Source: authors’ computations
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Table 4: NARDL Estimation Results with China EPU

Nigeria Algeria Angola Egypt Libya

Long-run Coefficients

ρ (speed of adjustment) −0.08*** −0.12*** −0.04** −0.04** −0.19***

β+ (asymmetric parameter) −0.41*** −0.09 −0.81** −0.16* −0.20

β– (asymmetric parameter) −0.59*** 0.24** −1.17** 0.05** 0.88***

Capital    1.13*** 0.39** 0.39 0.81** −0.14*

Labour −0.40 6.52** −0.43 5.23*** 19.66***

Trade    0.83*** 0.20 0.68 −0.21 −0.67*

Short-run Coefficients

Σ q–1
j =1πj

+ (asymmetric parameter) −0.50*** 0.00 −0.41*** 0.00 0.00

Σ q–1
j =1πj

– (asymmetric parameter) 0.04** 0.00 0.49*** −0.03*** −0.67**

Σ q–1
j =1υj  (Capital) 0.29*** 0.22*** 0.59*** 0.13***    0.33***

Σ q–1
j =1τj  (Labour) −19.27*** −14.82*** −0.22**   0.23*** −7.84***

Σ q–1
j =1δj   (Trade) −0.15** 0.24*** 0.00 −0.10**     0.00

Symmetry Tests

H0: β+ = β–    1.43 8.91***   0.27 1.68 22.50***

H0: Σ q–1
j=1πj

+ = Σ q–1
j=1πj

–  61.19*** 0.00 51.83*** 8.42*** 13.00***

Diagnostic Checks

tBDM statistic −5.21*** −4.49*** −3.42** −3.78** −5.41***

Bounds Test (FPSS) 12.80*** 10.90***   5.82**     6.31** 13.34***

BG Test (NR2) 1.84 1.93 1.07 1.10 1.34

ARCH Test 0.07 0.06 0.29 1.05 0.01

Durbin-Watson d statistic 1.97 2.04 1.95 2.21 1.76

Adjusted R2 0.83 0.85 0.77 0.83 0.75

Notes: The notes in Table 1 apply.

Source: authors’ computations
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The results indicate that the eff ect of capital is positive and signifi cant in all cases in the short 
run, but in the long run, it is positive and signifi cant only for Nigeria, Algeria, and Egypt. These 
results suggest that capital accumulation is an important channel for driving growth in these 
African oil exporters. This is consistent with the Neoclassical growth theory, which emphasized 
the role of capital accumulation in the economic growth process. It is also consistent with 
Ogbuabor et al. (2019a), which found that capital is an important driver of growth in the West 
African Economic and Monetary Union (WAEMU) region. In the case of labour, its role is 
mainly negative and signifi cant in Nigeria and Libya in the short run, but in the long run, 
it is negative and signifi cant only in Nigeria and Angola. This is contrary to economic and 
theoretical expectations. The role of labour remained muted in Algeria, while it is positive and 
signifi cant in Egypt in the short run. Our fi ndings reinforce the need for improvement in human 
capital development in these African economies. The results indicate that trade signifi cantly 
enhances growth in Nigeria and Algeria in the long run and short run, respectively. We also fi nd 
signifi cant evidence of trade impeding growth in Nigeria, Angola and Egypt in the short run, 
while its role in Libya remained muted throughout. 

At this point, some important patterns have emerged in our results on the response of eco-
nomic growth to changes in global uncertainty. These patterns can be summed up as follows. 
First, rising global uncertainty hampers economic growth in Nigeria, Angola, Egypt, and Libya 
both in the long run and short run; however, this eff ect is not signifi cant in Angola in the long 
run. Rising global uncertainty signifi cantly impedes growth in Algeria only in the short run. 
These fi ndings are consistent with Ogbuabor et al. (2022), which also used the NARDL ap-
proach to fi nd that rising uncertainty hampers aggregate and sectoral output growth in Brazil, 
India, China, and South Africa. Second, declining global uncertainty signifi cantly enhances 
growth in Nigeria, Angola, and Libya in the short run, but becomes growth retarding in the long 
run. The eff ect of declining global uncertainty remained negligible in Algeria and Egypt 
(in the short run). Third, the results indicate that economic growth responds asymmetrically 
to global uncertainty, especially in the short run. Lastly, the eff ect of capital is mainly positive 
and signifi cant, while the eff ects of labour and trade are mainly negative and signifi cant, partic-
ularly in the short run. 

To see how economic growth in the African oil exporters is responding to uncertainty 
from U.S., we replaced global EPU with U.S. EPU in the underlying model. The results are 
shown in Table 2. We fi nd that the patterns established for global EPU are still applicable, 
except that in the short run, the eff ect of rising U.S. uncertainty is mainly muted and Libya is 
not signifi cantly aff ected by U.S. uncertainty. Rising U.S. uncertainty signifi cantly impedes 
growth only in Angola in the short run. In fact, the results indicate that: (i) rising U.S. 
uncertainty signifi cantly hampers growth in Nigeria and Algeria in the long run; (ii) declining 
U.S. uncertainty impedes growth in Egypt and Libya both in the long run and short run, but 
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for Nigeria and Angola, it signifi cantly enhances growth in the short run and becomes growth 
retarding in the long run; and (iii) economic growth signifi cantly responds asymmetrically 
to U.S. uncertainty either in the long run or short run in all the countries except Libya. It is 
indeed remarkable that Libya is the only country whose economic growth is not signifi cantly 
aff ected by U.S. uncertainty. The results further indicate that capital signifi cantly enhances 
growth in all the countries in the short run and in Nigeria, Angola, and Egypt in the long 
run; the eff ect of labour remained mainly negative or muted in Nigeria, Angola, and Libya; 
trade mainly enhances growth in the long run and impedes growth in the short run, especially 
in Nigeria, Angola, and Egypt. 

To determine how economic growth in the Africa’s oil exporters is responding to European 
EPU, we also used European uncertainty index in place of global EPU in the underlying model. 
The results are presented in Table 3. Again, we fi nd that the patterns earlier established with 
global EPU are still prevalent. For instance, rising European uncertainty signifi cantly hampers 
economic growth in all the countries in the short run; but in the long run, the negative eff ect is 
only signifi cant in Nigeria, Algeria, and Egypt. Declining European uncertainty signifi cantly 
enhances growth in Nigeria and Libya in the short run, but signifi cantly impedes growth 
in Nigeria, Algeria, and Egypt in the long run. In fact, in the long run, the eff ect of declining 
European uncertainty is negative throughout. Furthermore, the results indicate that economic 
growth responds asymmetrically to European uncertainty in the short run in all cases except 
Egypt. The results also show that capital signifi cantly enhances growth in all the countries 
in the short run, and in Nigeria, Algeria and Angola in the long run; the eff ect of labour 
remained either negative or muted, except in Egypt where labour signifi cantly enhances growth 
in the short run; trade mainly impedes growth in the short run, but predominantly enhances 
growth in the long run. 

We also investigated how economic growth in Africa’s top oil exporters is responding 
to China EPU. The results are presented in Table 4. Indeed, the results are consistent with 
the patterns earlier established with global EPU. We fi nd that rising uncertainty from China 
signifi cantly hampers economic growth in Nigeria and Angola both in the short run and long 
run. This fi nding refl ects the rising role of China in Nigeria and Angola, particularly in the last 
decade (African Union, 2020). We fi nd that declining uncertainty from China signifi cantly 
enhances growth in Nigeria and Angola in the short run as well as in Algeria, Egypt, and 
Libya in the long run. However, in the long run, declining uncertainty from China signifi cantly 
impedes growth in Nigeria and Angola. The results indicate that uncertainty from China does 
not signifi cantly impede growth in Algeria both in the short run and long run. Furthermore, 
the results indicate that economic growth responds asymmetrically to uncertainty from China 
in the long run in Algeria and Libya, but in the short run, asymmetric eff ect is observed in all 
the countries except Algeria. The results also show that capital mainly enhances growth both 
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in the short run and long run; the eff ect of labour is predominantly negative and signifi cant 
in the short run, but in the long run, it is positive and signifi cant in Algeria, Egypt and Libya; 
trade signifi cantly enhances growth in Nigeria (in the long run) and Algeria (in the short run), 
but signifi cantly impedes growth in Egypt and Nigeria in the short run.

The foregoing results are generally consistent with the dynamics of the economies under 
investigation. For instance, the Libyan economy has witnessed several wars and sanctions, 
including oil blockades, especially in the last two decades. However, with signifi cant domestic 
oil refi ning activity in the years after 2000, the Libyan economy posted favorable growth rates 
and one of the highest GDP per capita in Africa. Besides, most of Libya’s crude oil exports 
go to European countries like Italy, Germany, and Spain, as well as China (U.S. Energy 
Information Administration, 2022). This means that in spite of its challenges, Libya remained 
resilient and unresponsive to U.S. uncertainty as shown in our results. This is unlike the Nigerian 
economy, which has weak and poorly developed manufacturing and agricultural sectors, and 
thus depends largely on imports, including imports of refi ned petroleum products. These 
features generally render the Nigerian economy vulnerable to global uncertainties as shown 
in our results. Angola and Algeria are also highly dependent on oil exports, with the oil sector 
continuously accounting for at least 90% of export earnings, which in turn constantly renders 
them vulnerable to uncertainties arising from oil price shocks. Our results aptly refl ected these 
realities. The short-run adverse eff ect of global EPU on all the countries clearly captured the high 
level of uncertainty arising from the various global uncertainty-inducing events enumerated 
in Section 1, especially the Covid-19 pandemic that led to a sharp decline in global oil prices. 
Our fi nding that China EPU has insignifi cant eff ect on growth in Algeria is consistent with 
the fact that the major export destinations for Algeria’s crude oil are European countries like 
France, Spain, and Italy (U.S. Energy Information Administration, 2023). 

In terms of diagnostic checks, the Breusch-Godfrey serial correlation test and the ARCH 
test are not statistically signifi cant in all cases, indicating the absence of autocorrelation and 
heteroskedasticity in the results. The adjusted r-squared indicate that the variations in economic 
growth have been adequately accounted for in all the models. The bounds test results and 
the tBDM statistics mainly indicate the presence of equilibrium relationship in the models. 

5. Concluding Remarks and Policy Recommendations

This study investigated whether economic growth in African oil exporting economies is re-
sponding symmetrically or asymmetrically to changes in global economic uncertainty. The study 
became necessary following the occurrence of numerous uncertainty-inducing events in recent 
years that generally resulted in the collapse of oil prices, thereby stimulating crises in oil export-
ing countries. The NARDL framework and data from Africa’s top fi ve oil exporters (Nigeria, 
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Angola, Algeria, Libya, and Egypt) were used over the period 1997Q1–2021Q4. We fi nd that 
rising global uncertainty hampers economic growth in Nigeria, Angola, Egypt, and Libya both 
in the long run and short run, and in Algeria in the short run. We also fi nd that declining global 
uncertainty signifi cantly enhances growth in Nigeria, Angola, and Libya in the short run, but 
becomes growth retarding in the long run. Our results indicate that economic growth responds 
asymmetrically to global uncertainty, especially in the short run. These fi ndings remained qual-
itatively unchanged when we used U.S., Europe, and China EPUs in the modeling framework, 
except that economic growth in Libya and Algeria remained unresponsive to U.S. and China 
EPUs, respectively. Lastly, we fi nd that capital predominantly enhances growth in these econo-
mies, while the roles of labour and trade are mainly negative or muted. 

The foregoing results have some policy implications. First, the results indicate that there 
is need for policy reforms to safeguard these top African oil exporters from the adverse eff ects 
of global economic uncertainty. Such policy reforms should mainly target the diversifi cation 
of these economies to reduce their dependencies on oil and insulate them against global economic 
uncertainty. The diversifi cation eff orts should target expanding the export destinations of crude 
oil and refi ned petroleum products from these economies, deepening investments in their 
petroleum downstream sector, and exploring other sectors like manufacturing, agriculture, and 
tourism. Our results suggest that policymakers should make conscious eff orts to keep the policy 
environment stable, since policy inconsistencies can have adverse eff ects on economic growth. 
Furthermore, we recommend that during periods of economic crises, which usually lead 
to increased global uncertainty, policymakers and leaders in Africa’s oil exporters should take 
steps to safeguard their economies. Policy instruments that will ensure that economic activities 
do not grind to a halt during such crises periods can be deployed, while policy inconsistencies 
at such periods should be kept to the barest minimum. Our results also suggest that policymakers 
and leaders in these African oil exporters should make conscious eff orts towards increased 
human capital development and capital accumulation in order to drive sustainable economic 
growth. In addition, barriers to trade in these economies should be addressed in order to ensure 
that trade contributes towards the growth of these economies. Overall, African oil exporters 
are encouraged to embrace policies that can reinforce their resilience to global economic 
uncertainty as well as uncertainties originating from their established trade partners like U.S., 
Europe and China. 

In  terms of the limitations of this study, some recent studies like Dvouletý et al. (2018), 
Dvouletý (2018), Henrekson and Sanandaji (2020), and Ogbonna et al. (2022) indicate that 
control variables like entrepreneurship, institutional quality, and unemployment rate may 
impact considerably on economic growth in developing countries. These variables were not 
included in our models. Hence, we recommend that future research should examine the eff ects 
of these variables subject to data availability, especially the moderating roles of entrepreneurship 
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and institutional quality in  the  uncertainty-economic growth nexus. Other estimators, like 
the  instrumental variable estimator, can also be considered by future research to  address 
the potential problem of endogeneity.

References

African Union (2020). Africa Trade Statistics: Annual Year Book 2020. Addis Ababa: African Union. 
Available at: https://au.int/en/documents/20201118/african-trade-statistics-2020-yearbook 

Alqahtani, A., Martinez, M. (2020). US Economic Policy Uncertainty and GCC Stock Market. Asia-Pacific 
Financial Markets, 27(3), 415–425. https://doi.org/10.1007/s10690-019-09300-5

Altig, D., Baker, S., Barrero, J. M., Bloom, N., Bunn, P., Chen, S., Thwaites, G. (2020). Economic 
Uncertainty before and During the COVID-19 Pandemic. Journal of Public Economics, 104274. 
https://doi.org/10.1016/j.jpubeco.2020.10427

Arouri, M., Estay, C., Rault, C., Roubaud, D. (2016). Economic Policy Uncertainty and Stock 
Markets: Long-run Evidence from the US. Finance Research Letters, 18, 136–141.  
https://doi.org/10.1016/j.frl.2016.04.011

Aye, G.C. (2019). Fiscal Policy Uncertainty and Economic Activity in South Africa: An Asymmetric 
Analysis. University of Pretoria, Department of Economics. Working Paper: 2019–22.

Bahmani-Oskooee, M., Nayeri, M. M. (2018). Policy Uncertainty and the Demand for Money 
in Australia: An Asymmetry Analysis. Australian Economic Papers, 57(4), 456–469.  
https://doi.org/10.1111/1467-8454.12127

Bahmani-Oskooee, M., Nayeri, M. M. (2020). Policy Uncertainty and the Demand for Money in Japan. 
Review of Economic Analysis, 12, 73–87. https://doi.org/10.15353/rea.v12i1.1692 

Bahmani-Oskooee, M., Saha, S. (2019). On the Effects of Policy Uncertainty on Stock Prices: 
An Asymmetric Analysis. Quantitative Finance and Economics, 3(2), 412–424. https://doi.
org/10.3934/QFE.2019.2.412 

Bahmani-Oskooee, M., Kones, A., Kutan, A. (2016). Policy Uncertainty and the Demand for Money 
in the United States. Applied Economics Quarterly, 62(1), 37–49. https://doi.org/10.3790/aeq.62.1.37

Bahmani-Oskooee, M., Xu, J. (2022). Whose Policy Uncertainty Matters in the Trade between China 
and the U.S.? Economic Change and Restructuring, 55, 1497–1542. https://doi.org/10.1007/
s10644-021-09356-2

Baker, S. R., Bloom, N. (2013). Does Uncertainty Drive Business Cycles? Using Disasters as Natural 
Experiments. National Bureau of Economic Research, Inc. NBER Working Paper No. 19475. 
Available at: https://ideas.repec.org/p/nbr/nberwo/19475.html

Baker, S.R., Bloom, N., Canes-Wrone, B., Davis, S.J., Rodden, J. (2014). Why Has Us Policy Uncertainty 
Risen Since 1960? American Economic Review, 104(5), 56–60. https://doi.org/10.1257/aer.104.5.56

Baker, S. R., Bloom, N., Davis, S.J. (2016). Measuring Economic Policy Uncertainty. The Quarterly Journal 
of Economics, 131(4), 1593–1636. https://doi.org/10.1093/qje/qjw024

https://au.int/en/documents/20201118/african-trade-statistics-2020-yearbook
https://doi.org/10.1007/s10690-019-09300-5
https://doi.org/10.1016/j.jpubeco.2020.10427
https://doi.org/10.1016/j.frl.2016.04.011
https://doi.org/10.1111/1467-8454.12127
https://doi.org/10.15353/rea.v12i1.1692 
https://doi.org/10.3934/QFE.2019.2.412
https://doi.org/10.3790/aeq.62.1.37
https://doi.org/10.1007/s10644-021-09356-2
https://doi.org/10.1007/s10644-021-09356-2
https://ideas.repec.org/p/nbr/nberwo/19475.html
https://doi.org/10.1093/qje/qjw024


Prague Economic Papers, 2023, 32 (4), 446–472, https://doi.org/10.18267/j.pep.836 468

Jonathan E. Ogbuabor, Oliver E. Ogbonna, Onyinye I. Anthony-Orji, Davidmac O. Ekeocha, Obed I. Ojonta

Balakeffi, L. R., Oboh, V., Augustine, U., Fwangkwal, M. P. (2019). Uncertainties in Global Economic 
Policy and Nigeria’s Export Earnings. International Journal of Business, Economics and 
Management, 6(1), 23–38. https://doi.org/10.18488/journal.62.2019.61.23.38 

Banerjee, A., Dolado, J., Mestre, R. (1998). Error-correction Mechanism Tests for Cointegration 
in a Single-equation Framework. Journal of Time Series Analysis,19(3), 267–283.  
https://doi.org/10.1111/1467-9892.00091

Bansal, R., Yaron, A. (2004). Risks for the Long Run: A Potential Resolution of Asset Pricing Puzzles. 
The Journal of Finance, 59(4), 1481–1509. 

Bernanke, B.S. (1983). Irreversibility, Uncertainty, and Cyclical Investment. The Quarterly Journal 
of Economics, 98(1), 85–106. https://doi.org/10.2307/1885568

Bhagat, S., Ghosh, P., Rangan, S. (2014). Economic Policy Uncertainty and Economic Growth in India. 
Economic & Political Weekly, 51(35). 

Bordo, M.D., Duca, J.V., Koch, C. (2016). Economic Policy Uncertainty and the Credit Channel: 
Aggregate and Bank Level U.S. Evidence over Several Decades. Journal of Financial Stability, 
26, 90–106. https://doi.org/10.1016/j.jfs.2016.07.002

BP (2021). Statistical Review of World Energy 2021, 70th Edition. London, United Kingdom: BP Plc. 
Available at: https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/
energy-economics/statistical-review/bp-stats-review-2021-full-report.pdf

Brennan, M. J., Schwartz, E. S. (1985). Evaluating Natural Resource Investments. The Journal of Business, 
58(2), 135–157. 

Butkus, M., Cibulskiene, D., Garsviene, L., Seputiene, J. (2022). Role of Uncertainty in Debt-growth 
Nexus. Prague Economic Papers, 31(1), 58–78. https://doi.org/10.18267/j.pep.790   

CBN (2015). Modeling the Impact of Macroeconomic Uncertainty on the Conduct of Monetary Policy. 
Abuja, Nigeria: Central Bank of Nigeria.

Čižmešija, M, Lolić, I., Sorić, P. (2017). Economic Policy Uncertainty Index and Economic Activity: What 
Causes What? Croatian Operational Research Review, 8(2), 563–575. https://doi.org/10.17535/
crorr.2017.0036

Davis, S. J. (2016). An Index of Global Economic Policy Uncertainty. National Bureau of Economic 
Research, Inc. NBER Working Papers 22740. Available at: https://www.policyuncertainty.com/
all_country_data.html

Devaux, P. (2021). Egypt: Persistent Vulnerabilities. Eco Conjoncture, 8. 

Dibiasi, A., Iselin, D. (2021). Measuring Knightian Uncertainty. Empirical Economics, 61, 2113–2141. 
https://doi.org/10.1007/s00181-021-02106-3

Dixit, R. K., Pindyck, R.S. (1994). Investment under Uncertainty. Princeton, New Jersey: Princeton 
University Press. ISBN: 9780691034102

Domar, E. D. (1946). Capital Expansion, Rate of Growth, and Employment. Econometrica, 14(2), 
137–147. https://doi.org/10.2307/1905364

http://dx.doi.org/10.18488/journal.62.2019.61.23.38
https://doi.org/10.1111/1467-9892.00091
https://doi.org/10.2307/1885568
https://doi.org/10.1016/j.jfs.2016.07.002
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2021-full-report.pdf
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2021-full-report.pdf
https://doi.org/10.18267/j.pep.790
https://doi.org/10.17535/crorr.2017.0036
https://doi.org/10.17535/crorr.2017.0036
https://www.policyuncertainty.com/all_country_data.html
https://www.policyuncertainty.com/all_country_data.html
https://doi.org/10.1007/s00181-021-02106-3
https://doi.org/10.2307/1905364


Prague Economic Papers, 2023, 32 (4), 446–472, https://doi.org/10.18267/j.pep.836 469

Symmetric or Asymmetric: How is Economic Growth Responding to Global Economic Uncertainty in Africa’s Oil Exporters?

Dvouletý, O., Gordievskaya, A., Procházka, D.A. (2018). Investigating the Relationship Between

Entrepreneurship and Regional Development: Case of Developing Countries. Journal of Global 
Entrepreneurship Research, 8(16), 1–9. https://doi.org/10.1186/s40497-018-0103-9 

Dvouletý, O. (2018). How to Analyse Determinants of Entrepreneurship and Self-employment 
at the Country Level? A Methodological Contribution. Journal of Business Venturing Insights, 9, 
92–99. https://doi.org/10.1016/j.jbvi.2018.03.002

Ekeocha, D. O., Ogbuabor, J. E., Ogbonna, O. E., Orji, A. (2023). Economic Policy Uncertainty, 
Governance Institutions and Economic Performance in Africa: Are There Regional 
Differences? Economic Change and Restructuring. https://doi.org/10.1007/s10644-022-09472-7.

Erer, D., Erer, E. (2020). The Impact of US Economic Policy Uncertainty on Developing Countries Under 
Different Economic Cycles: A Nonlinear Approach, in Grima, S., Ozen, E. (Eds), Uncertainty and 
Challenges in Contemporary Economic Behaviour. United Kingdom: Emerald, pp. 21–35.  
ISBN: 978-1-80043-096-9

Fernández-Villaverde, J., Guerrón-Quintana, P., Rubio-Ramírez, J.F., Uribe, M. (2011). Risk Matters: 
The Real Effects of Volatility Shocks. American Economic Review, 101(6), 2530–2561.  
https://doi.org/10.1257/aer.101.6.2530

Ghirelli, C., Gil, M., Pérez, J.J., Urtasun, A. (2021). Measuring Economic and Economic Policy 
Uncertainty and their Macroeconomic Effects: The Case of Spain. Empirical Economics, 60, 
869–892. https://doi.org/10.1007/s00181-019-01772-8

Global Firepower (2023). Crude Oil Production by Country (2023). Available at:  
https://www.globalfirepower.com/oil-production-by-country.php

Greenwood-Nimmo, M., Shin, Y. (2013). Taxation and the Asymmetric Adjustment of Selected 
Retail Energy Prices in the UK. Economics Letters, 121(3), 411–416. https://doi.org/10.1016/j.
econlet.2013.09.020

Gulen, H., Ion, M. (2016). Policy Uncertainty and Corporate Investment. The Review of Financial Studies, 
29(3), 523–564. https://doi.org/10.1093/rfs/hhv050

Hardouvelis, G.A., Karalas, G., Karanastasis, D., Samartzis, P. (2018). Economic Policy Uncertainty, Political 
Uncertainty and the Greek Economic Crisis. Available at: https://ssrn.com/abstract=3155172

Harrod, R. F. (1939). An Essay in Dynamic Theory. The Economic Journal, 49(193), 14–33.  
https://doi.org/10.2307/2225181

Henrekson, M., Sanandaji, T. (2020). Measuring Entrepreneurship: Do Established Metrics Capture 
Schumpeterian Entrepreneurship? Entrepreneurship Theory and Practice, 44(4), 733–760.  
https://doi.org/10.1177/1042258719844500

Hoque, M.E., Zaidi, M.A.S. (2020). Impacts of Global Economic Policy Uncertainty on Emerging Stock 
Markets: Evidence from Linear and Non-linear Models. Prague Economic Papers, 29(1), 53–66. 
https://doi.org/10.18267/j.pep.725 

Istiak, K., Serletis, A. (2018). Economic Policy Uncertainty and Real Output: Evidence from the G7 Countries. 
Applied Economics, 50(39), 4222–4233. https://doi.org/10.1080/00036846.2018.1441520

https://doi.org/10.1186/s40497-018-0103-9
https://doi.org/10.1016/j.jbvi.2018.03.002
https://doi.org/10.1007/s10644-022-09472-7
https://doi.org/10.1007/s00181-019-01772-8
https://www.globalfirepower.com/oil-production-by-country.php
https://doi.org/10.1016/j.econlet.2013.09.020
https://doi.org/10.1016/j.econlet.2013.09.020
https://doi.org/10.1093/rfs/hhv050
https://ssrn.com/abstract=3155172
https://doi.org/10.2307/2225181
https://doi.org/10.1177/1042258719844500
https://doi.org/10.18267/j.pep.725
https://doi.org/10.1080/00036846.2018.1441520


Prague Economic Papers, 2023, 32 (4), 446–472, https://doi.org/10.18267/j.pep.836 470

Jonathan E. Ogbuabor, Oliver E. Ogbonna, Onyinye I. Anthony-Orji, Davidmac O. Ekeocha, Obed I. Ojonta

Iyke, B.N., Ho, SY. (2020). The Effects of Transitory and Permanent Inflation Uncertainty on Investment 
in Ghana. Economic Change and Restructuring, 53, 195–217. https://doi.org/10.1007/
s10644-019-09252-w

Jeon, J.H. (2018). The Impact of Asian Economic Policy Uncertainty Evidence from Korean Housing 
Market. The Journal of Asian Finance, Economics and Business, 5(2), 43–51.  
https://doi.org/10.13106/jafeb.2018.vol5.no2.43

Jia, F., Huang, X., Xu, X., Sun, H. (2020). The Effects of Economic Policy Uncertainty on Export: A Gravity 
Model Approach. Prague Economic Papers, 29(5), 600–622. https://doi.org/10.18267/j.pep.754 

Kasal, S., Tosunoglu, S. (2022). Effects of Fiscal Policy Uncertainty on Turkish Economy. Prague 
Economic Papers, 31(6), 538–566. https://doi.org/10.18267/j.pep.811 

Kisten, T. (2020). Macroeconomic Implications of Uncertainty in South Africa. South African Journal 
of Economic and Management Sciences, 23(1), a3350. https://doi.org/10.4102/sajems.v23i1.3350

Krol, R. (2017). Economic Policy Uncertainty and Small Business Decisions. Cato Journal, 37(1), 59–68.

Lensink, R., Bo, H., Sterken, E. (1999). Does Uncertainty Affect Economic Growth? An Empirical 
Analysis. Weltwirtschaftliches Archiv, 135(3), 379–396. https://doi.org/10.1007/BF02707331

Loermann, J. (2021). The Impact of CHF/EUR Exchange Rate Uncertainty on Swiss Exports 
to the Eurozone: Evidence from a Threshold VAR. Empirical Economics, 60, 1363–1385.  
https://doi.org/10.1007/s00181-019-01780-8

Lucas, R.E. (1988). On the Mechanics of Economic Development. Journal of Monetary Economics, 22(1), 
3–42. https://doi.org/10.1016/0304-3932(88)90168-7

Malthus, T.R. (1820). Principles of Political Economy. In Sraffa, P., ed., The Works and Correspondence 
of David Ricardo. Indianapolis: Liberty Fund, 2005, 11 Vols.

McDonald, R., Siegel, D. (1986). The Value of Waiting to Invest. The Quarterly Journal of Economics, 
101(4), 707–728. https://doi.org/10.2307/1884175

Ogbonna, O. E., Ogbuabor, J. E., Manasseh, C. O., Ekeocha, D. O. (2022). Global Uncertainty, Economic 
Governance Institutions and Foreign Direct Investment Inflow in Africa. Economic Change and 
Restructuring, 55, 2111–2136. https://doi.org/10.1007/s10644-021-09378-w

Ogbonna, O.E., Ichoku, H.E. (2022). Oil Price, Exchange Rate and Asymmetric Adjustment of Nigeria’s 
Bilateral Trade. Prague Economic Papers, 31(2), 195–213. https://doi.org/10.18267/j.pep.801

Ogbuabor, J.E., Ukwueze, E.R., Mba, I.C., Ojonta, O.I, Orji, A. (2023). The Asymmetric Impact 
of Economic Policy Uncertainty on Global Retail Energy Markets: Are the Markets Responding 
to the Fear of the Unknown? Applied Energy, 334, 120671. https://doi.org/10.1016/j.
apenergy.2023.120671

Ogbuabor, J.E., Malaolu, V.A., Orji, A. (2022). Asymmetric Effects of Policy Uncertainty on Real Sector 
Variables in Emerging markets: Evidence from Brazil, India, China and South Africa. International 
Journal of Emerging Markets. https://doi.org/10.1108/IJOEM-01-2022-0056

Ogbuabor, J. E., Anthony-Orji, O.I., Ogbonna, O.E., Orji, A. (2019a). Regional Integration and Growth: 
New Empirical Evidence from WAEMU. Progress in Development Studies, 19(2), 123–143.  
https://doi.org/10.1177/1464993418822883

https://doi.org/10.1007/s10644-019-09252-w
https://doi.org/10.1007/s10644-019-09252-w
https://doi.org/10.13106/jafeb.2018.vol5.no2.43
https://doi.org/10.18267/j.pep.754
https://doi.org/10.18267/j.pep.811
https://doi.org/10.4102/sajems.v23i1.3350
https://link.springer.com/journal/10290
https://doi.org/10.1007/BF02707331
https://doi.org/10.1007/s00181-019-01780-8
https://doi.org/10.1016/0304-3932(88)90168-7
https://doi.org/10.2307/1884175
https://doi.org/10.1007/s10644-021-09378-w
https://doi.org/10.18267/j.pep.801
https://doi.org/10.1016/j.apenergy.2023.120671
https://doi.org/10.1016/j.apenergy.2023.120671
https://doi.org/10.1108/IJOEM-01-2022-0056
https://doi.org/10.1177/1464993418822883


Prague Economic Papers, 2023, 32 (4), 446–472, https://doi.org/10.18267/j.pep.836 471

Symmetric or Asymmetric: How is Economic Growth Responding to Global Economic Uncertainty in Africa’s Oil Exporters?

Ogbuabor, J.E., Orji, A., Edeme, R.K., Ukwueze, E.R. (2019b). Structural Change, Exchange Rate and 
the Asymmetric Adjustment of Retail Energy Prices in Europe. Prague Economic Papers, 28(2), 
196–234, https://doi.org/10.18267/j.pep.693

Olanipekun,I.O., Olasehinde-Williams, G., Güngör, H. (2019). Impact of Economic Policy Uncertainty 
on Exchange Market Pressure. SAGE Open, 9(3). https://doi.org/10.1177/2158244019876275

Pesaran, M. H., Shin, Y., Smith, R.J. (2001). Bounds Testing Approaches to the Analysis of Level 
Relationships. Journal of Applied Econometrics, 16(3), 289–326. 

Rajput, S.K., Bajaj, N.K., Siyal, T.A. (2019). Does Economic Policy Uncertainty Affect the Inflows from 
Foreign Remittances? https://doi.org/10.2139/ssrn.3491579

Redl, C. (2018). Macroeconomic Uncertainty in South Africa. South African Journal of Economics, 86(3), 
361–380. https://doi.org/10.1111/saje.12198

Riaz, A., Hongbing, O., Hashmi, S. H., Khan, M. A. (2018). The Impact of Economic Policy 
Uncertainty on US Transportation Sector Stock Returns. International Journal of Academic 
Research in Accounting, Finance & Management Sciences, 8(4), 163–170.  
http://dx.doi.org/10.6007/IJARAFMS/v8-i4/5500

Ricardo, D. (1951). The Works and Correspondence of David Ricardo. Sraffa, P., ed. Cambridge: 
Cambridge University Press. ISBN: 978-0865979765

Rice, J. (2020). Economic Policy Uncertainty in Small Open Economies: A Case Study of Ireland. Central 
Bank of Ireland, Research Technical Papers 01/RT/20. Available at: https://ideas.repec.org/p/cbi/
wpaper/01-rt-20.html

Romer, P. M. (1990). Endogenous Technological Change. Journal of Political Economy, 98(5), 71–102. 

Romer, P. M. (1986). Increasing Returns and Long-run Growth. Journal of Political Economy, 94(5), 
1002–1037. 

Saleem, H., Jiandong, W., Khan, M. B. (2018). The Impact of Economic Policy Uncertainty 
on the Innovation in China: Empirical Evidence from Autoregressive Distributed Lag Bounds Tests. 
Cogent Economics & Finance, 6(1), 1514929. https://doi.org/10.1080/23322039.2018.1514929

Saxegaard, E.C.A., Davis, S.J., Ito, A., Miake, N. (2022). Policy Uncertainty in Japan.  
Journal of the Japanese and International Economies, 64, 101192.  
https://doi.org/10.1016/j.jjie.2022.101192

Scarcioffolo, A. R., Etienne X, L. (2018). Does Economic Policy Uncertainty Affect Energy Market 
Volatility and Vice-Versa? Annual Meeting, August 5-7, Washington, D.C., Agricultural and 
Applied Economics Association. Available at: https://ideas.repec.org/p/ags/aaea18/273976.html

Schweitzer, M, E., Shane, S. (2011). Economic Policy Uncertainty and Small Business Expansion. Federal 
Reserve Bank of Cleveland, Economic Commentary Number 2011–24.  
https://doi.org/10.26509/frbc-ec-201124

Sheikh, M.A., Malik, M.A., Masood, R.Z. (2021). Uncertainty, Trade and Growth: An Indian Experience. 
The Indian Economic Journal, 69(4), 614–629. https://doi.org/10.1177/00194662211035261

https://doi.org/10.18267/j.pep.693
https://doi.org/10.1177%2F2158244019876275
https://doi.org/10.2139/ssrn.3491579
https://doi.org/10.1111/saje.12198
http://dx.doi.org/10.6007/IJARAFMS/v8-i4/5500
https://ideas.repec.org/s/cbi/wpaper.html
https://ideas.repec.org/p/cbi/wpaper/01-rt-20.html
https://ideas.repec.org/p/cbi/wpaper/01-rt-20.html
https://doi.org/10.1080/23322039.2018.1514929
https://www.sciencedirect.com/journal/journal-of-the-japanese-and-international-economies
https://doi.org/10.1016/j.jjie.2022.101192
https://ideas.repec.org/p/ags/aaea18/273976.html
http://dx.doi.org/10.26509/frbc-ec-201124
https://journals.sagepub.com/home/IEJ
https://doi.org/10.1177/00194662211035261


Prague Economic Papers, 2023, 32 (4), 446–472, https://doi.org/10.18267/j.pep.836 472

Jonathan E. Ogbuabor, Oliver E. Ogbonna, Onyinye I. Anthony-Orji, Davidmac O. Ekeocha, Obed I. Ojonta

Shin, Y., Yu, B., Greenwood-Nimmo, M. (2014). Modelling Asymmetric Cointegration and Dynamic 
Multipliers in a Nonlinear ARDL Framework, in Sickles, R., Horrace, W., eds,  
Festschrift in Honor of Peter Schmidt. New York, NY: Springer, pp. 281–314.  
https://doi.org/10.1007/978-1-4899-8008-3_9

Smith, A. (1776). An Inquiry into the Nature and Causes of the Wealth of Nations. New York: Modern 
Library, 1937. ISBN: 978-0-86597-006-9

Solow, R. M. (1956). A Contribution to the Theory of Economic Growth. The Quarterly Journal 
of Economics, 70(1), 65–94. https://doi.org/10.2307/1884513

Stockhammar, P., Osterholm, P. (2016). Effects of US Policy Uncertainty on Swedish GDP Growth. Empirical 
Economics, 50(2), 443–462. https://doi.org/10.1007/s00181-015-0934-y

Swan, T. W. (1956). Economic Growth and Capital Accumulation. The Economic Record, 32(2), 334–361. 
https://doi.org/10.1111/j.1475-4932.1956.tb00434.x

Tumwebaze, H. K., Ijjo, A. T. (2015). Regional Economic Integration and Economic growth 
in the COMESA region, 1980 – 2010. African Development Review, 27(1), 67–77.  
https://doi.org/10.1111/1467-8268.12123

Ukwueze, E.R., Asogwa, H.T., Odo, A.C. (2018). Nigerian Enterprise Sector and Policy Uncertainty. Asian 
Journal of Economic Modelling, 6(2), 110–120. https://doi.org/10.18488/journal.8.2018.62.110.120

United Nations Conference on Trade and Development, UNCTAD (2022). Vulnerability Profile of Angola. 
Geneva: UNCTAD. Available at: https://unctad.org/publication/vulnerability-profile-angola

U.S. Energy Information Administration (2023). Country Analysis Brief: Algeria. Available at:  
https://www.eia.gov/international/analysis/country/DZA

U.S. Energy Information Administration (2022). Country Analysis Executive Summary: Libya. Available at: 
https://www.eia.gov/international/analysis/country/LBY

World Bank (2022a). World Development Indicators. Washington, D.C.: World Bank. https://databank.
worldbank.org/source/world-development-indicators#

World Bank (2022b). Libya Economic Monitor – September 2022. Washington, D.C.: World Bank.  
https://www.worldbank.org/en/country/libya/publication/
libya-economic-monitor-september-2022

Zhu, S., Yu, G. (2022). The Impact of Economic Policy Uncertainty on Industrial Output: The Regulatory 
Role of Technological Progress. Sustainability, 14, 10428. https://doi.org/10.3390/su141610428

https://doi.org/10.1007/978-1-4899-8008-3_9
https://doi.org/10.2307/1884513
https://doi.org/10.1007/s00181-015-0934-y
https://doi.org/10.1111/j.1475-4932.1956.tb00434.x
https://doi.org/10.1111/1467-8268.12123
https://doi.org/10.18488/journal.8.2018.62.110.120
https://unctad.org/publication/vulnerability-profile-angola
https://www.eia.gov/international/analysis/country/DZA
https://www.eia.gov/international/analysis/country/LBY
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators
https://www.worldbank.org/en/country/libya/publication/libya-economic-monitor-september-2022
https://www.worldbank.org/en/country/libya/publication/libya-economic-monitor-september-2022
https://doi.org/10.3390/su141610428

	467-472.pdf
	_Hlk47936444
	_Hlk131812745
	_Hlk131806750

	446.pdf
	_Hlk47936444
	_Hlk131812745
	_Hlk131806750



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


