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This study assesses the dynamic interconnectedness and transference of effects among 

burgeoning stock exchanges in Sub-Saharan Africa and between African and developed 

markets following the Ukrainian crisis in February 2022. In addition, the paper presents a 

comparative analysis of return and volatility during three distinct subperiods. These are the 

2008 financial crisis, the COVID-19 pandemic in 2020, and the ongoing Ukrainian conflict. 

This paper conducts research using the Bai-Perron test for multiple structural breaks and the 

spillover index of Diebold and Yilmaz (2012), alongside the innovation accounting analysis 

test. The findings of this paper indicate that the resilience and isolation of stock markets in 

Africa to external financial shocks (volatility shock) have been weakened in the wake of the 

Ukrainian crisis and the COVID-19 pandemic as compared to the GFC sub-period. The results 

affirm that stock markets on the African continent have become more sensitive to structural 

changes and shocks in developed countries. This study has significant implications for 

investors and policymakers in Africa. Future investors need to genuinely diversify their 

investment portfolios to minimize future losses generated by shock transmission among 

markets. Policymakers might have to introduce fully fledged policies to diversify their 

economies and attract international investments.  
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1. INTRODUCTION

The study of financial connectedness and cross-market 

linkages has emerged as an important topic in financial 

lexicon. It has been widely demonstrated in empirical work 

that financial crises are not the only channels through which 

exogenous shocks are transmitted to financial systems in the 

globe, however the political, economic, and health 

catastrophes also create transmission mechanisms and 

threatening economies and financial systems.  

The examination of financial connectedness among 

financial markets through return and risk spillovers provides a 

significant overview of information transmission between 

stock markets, where a shock or an abrupt change in one stock 

market might affect the price and risk levels in another markets 

[1]. Over the last two decades, academics, research scholars, 

and investors have had heated discussions over the financial 

connectedness among stock markets across the globe. Indeed, 

this issue has provided an impetus for much empirical analysis 

that aimed at investigating the degree of interdependence 

between regional and international stock markets.  

The financial theory suggests that the interdependence and 

connectedness among financial markets can enhance 

efficiency of capital allocation and increase the potential 

benefits from portfolio diversification [2]. Nonetheless, it has 

been argued that the increased level of co-movements among 

stock markets due to technological innovation and 

improvement posed risks and shocks spillover across 

emerging and developed stock markets alike. Consequently, 

the issue of financial contagion and volatility spillover has 

become a ubiquitous topic in the financial lexicon especially 

during crises that befell due to financial and geopolitical 

instability. It is imperative for policy makers in developing 

economies nowadays to maintain a minimum level of traction 

of their financial systems during the crises periods, and this 

will most likely necessitate a constant vigil on the degree of 

financial connectedness of and expected volatility spillovers to 

domestic stock markets.  

The presence of a dominant role of certain markets in 

creating and transmitting spillover effects diachronically has 

gained increased importance during the crises periods since 

stock markets contribute to crises transmission through 

financial contagion and volatility spillovers. The ongoing 

Ukrainian crisis is blanketing the world economic outlook and 

financial forecasts since February 2022. The repercussions and 

consequences of this crisis are expected to have a perilous 

aggregate impact on financial markets co-movements across 

the world.  

In the last fifty years, the developing economies in the 

African continent have received tremendous amounts of 

foreign development aids (amounted to almost 1 trillion 

dollar) [3]. Although foreign aid flows to Africa have failed to 

achieve full poverty alleviation and high level of economic 

prosperity. However, it has been noticed that the development 

aid utilization accompanied with full-fledged reform policies 

in some African countries has exhibited significant positive 

effect on the financial landscape and FDI flows in African 

region, where the adoption of new technology and automated 
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trading systems enabled for noticeable improvement in the 

stock market platforms and investment toolkits [4]. Moreover, 

a sharp increase in the number of operating stock markets can 

be witnessed in Africa as the number of operating stock 

exchanges rose from eight in 1989 to 23 in 2007, and then to 

38 stock markets by the end of 2020. The stock markets in the 

majority of African countries have been characterized by weak 

integration with international counterparts. The partial 

segmentation of the African stock exchanges from major 

international markets has instigated further investigation on 

potential role of African stocks in enhancing the risk/return 

tradeoffs of international investment portfolios especially 

during the periods of financial turmoil and political unrests. 

Henceforth, the research in this paper aims to answer the 

following research questions: First: what are the main 

alterations and changes, if any, in dynamic integration among 

main stock markets in the African region and developed 

markets in the wake of the Ukrainian crisis? Second: did this 

crisis lead to more significant effects on connectedness and 

spillover among these markets as compared to the crises of 

COVID-19 and global financial crisis in 2008? Third: do 

political, economic, and health crises lead to structural change 

in stock markets behavior in the African continent? 

This paper aims to investigate the interconnectivity between 

African stock markets and major stock markets in both 

emerging and developed countries. Specifically, it focuses on 

three key aspects. Firstly, the study examines the relationships 

between African stock markets and global markets during the 

ongoing Ukrainian crisis. Secondly, it compares the impact of 

significant financial, health, and political crises in the new 

millennium, namely the Global Financial Crisis in 2008, the 

COVID-19 pandemic in 2020, and the Ukrainian crisis, on the 

transmission of returns and volatility among African and 

developed stock market indices. Lastly, the research conducts 

a comparative analysis to explore the role of domestic and 

international events in initiating structural shocks and sudden 

changes in stock markets across the African continent. 

For these aims, research in this paper covers time windows 

of three main crises, 2008 financial crisis (GFC), the outbreak 

of pandemic of COVID-19 in early 2020, and the ongoing 

crisis in Ukraine. The present study employs Bai-Perron [5] 

techniques to identify the dates and times at which major 

changes in the stock market performance of African nations 

have occurred during times of crisis. This paper proposes the 

multiple structural breaks test that has been applied to major 

stock markets in Africa for the last fifteen years.  

Diebold and Yilmaz [6] spillover index is also utilized to 

measure the financial connectedness and spillover of return 

and risk from developed market indices to their counterparts 

in African continent. This paper also utilizes the impulse 

response analysis to capture the dynamic response patterns of 

African stock indices to shocks in global markets.  

The contribution of this study is mainly derived from its 

prompt response to the need for comprehensive investigation 

for safe and resilient investment conduits through which 

investors could diversify their investment portfolios in the 

wake of the ongoing Ukrainian crisis. In addition, this paper is 

one of the earliest, if not the first, attempts that assess the 

potential role of African stock markets in international 

portfolio diversification during the ongoing Ukrainian crisis. 

The remainder of the paper is organized as follows: part two 

demonstrates literature review. Part 3 encompasses data and 

method of study. Part 4 illustrates the outcomes of this study, 

and part 6 concludes the paper. 

2. LITERATURE REVIEW

Previous literature on regional and global connectedness 

and spillovers among stock markets encompasses a wide array 

of empirical works that used a variety of methods to measure 

connectedness and spillover. For instance, cointegration and 

causality methods to measure the long-run equilibrium among 

international stock markets have been employed by several 

studies [7-15]. Diebold and Yilmaz [6] outlined a method for 

finding the spillover index among stock markets based on the 

results of a more recent strand of literature. This method 

allows us to identify the direction in which shocks are 

transmitted among different markets and can be applied to the 

analysis of financial markets to obtain useful insights. 

Furthermore, this method can be used to measure changes in 

the level of risk in the markets over time and to identify 

potential sources of contagion.  

The D&Y method [6] has been applied by several 

researchers [1, 16-26] to investigate the impact of returns and 

volatility in stock markets, as well as the direction of 

transmission among them. The empirical outcomes of these 

studies highlighted the main net transmitters and net receivers 

of the stock markets under consideration. 

In parallel, a group of studies have focused on measuring 

the degree of financial integration and connectedness among 

different groups of developing stock markets. For instance, the 

VAR framework including Granger Causality and Johansen-

Juselius approaches [27] have been used to test the 

cointegration among developed and BRICS stock markets in 

the wake of the global financial crisis [2, 23-26]. The outcomes 

of these empirical studies, in general, affirmed the increased 

connectedness among stock markets of the BRICS bloc with 

developed indices. Within the context of African and Middle 

East (MENA) stock markets, the co-movements among 

MENA stock markets during different eras have been 

investigated by several studies [28-34]. Briefly, their results 

indicate increased connectedness among MENA, and between 

MENA and developed markets. 

In the case of African stock markets, the volatility spillover 

percentages among stock markets in the Middle East and 

North Africa region and the US market have been calculated 

[35]. The outcomes of this study affirmed that higher spillover 

and volatility transmission occur among MENA and US 

markets during periods of high volatility. In addition to stock 

markets, an emerging bulk of literature has searched for risk 

and volatility spillovers among various types of financial 

markets and commodities. For instance, the financial 

connectedness through spillover effects among various groups 

of financial assets has been studied by several researchers [36-

40]. 

The impact of the coronavirus has sparked debate about the 

connections between the stock markets of developed and 

developing nations. This is because investors tend to look for 

investments that are not linked to international markets during 

difficult times, in order to protect their assets. The GFC in 

2008 has caused significant damages to the world economy, 

prompting a considerable amount of research on the impact of 

Asian cross-country financial integration. Moreover, the 

magnitude of connectedness and spillover among regional and 

international stock markets has been extensively studied, with 

a focus on the changes in connectedness levels due to the 

COVID-19 outbreak [41-45]. The outcomes of these empirical 

works confirmed the lucid effect of the pandemic on the 

dynamic correlations and co-movements among international 
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and regional stock markets alike. The outbreak of the 

Ukrainian crisis is expected to affect the degree of financial 

linkages among stock markets in Africa. The findings of 

Federle et al. [46] suggested that the outbreak of the Ukrainian 

crisis in February 2022 had a negative impact on the stock 

markets of countries in close proximity to Ukraine. They found 

evidence of a "proximity penalty" for equity returns, meaning 

that the closer a country was to Ukraine, the greater the decline 

in its equity market. This study provides support for the notion 

that geo-political shocks can have a significant effect on stock 

market linkages and co-movements. 

The existing literature has undoubtedly provided a 

comprehensive overview of the nature of linkage among 

regional and international equity markets and their outcomes 

have been insightful to international investors and policy 

makers alike. Moreover, the previous literature has employed 

a variety of econometric techniques to capture the dynamic 

effects that exist among these markets. Nevertheless, the 

financial markets worldwide have been subject to multiple 

shocks that belong to different causes and origins such as 

financial (GFC) health (COVID-19), and political (Ukrainian 

crisis). Hence, a need for concurrent and comprehensive 

investigation is necessitated in order to provide comparisons 

among the impacts of these events on the degree of 

integration/segmentation among stock markets in general, and 

indices in developing countries in particular. These 

comparisons are expected to provide addition and more up to 

date insights to enhance the awareness of the investment 

society, research scholars, and policy markets as well to the 

main channels through which international crises can approach 

financial markets.  

There is limited evidence to support the assumption that 

political turmoil has had a significant impact on financial 

contagion and spillovers between African stock markets and 

between developed markets and African markets. For this aim, 

this paper aims to compare the volatility transmission and 

financial connectedness among main African stock markets 

with major stock markets in developing and developed 

countries during GFC of 2008, COVID-19 in 2020. This study 

contributes to the existing literature as one of the pioneering 

empirical investigations into the volatility spillover and 

financial connectedness of the African stock markets. The 

research focuses on major events and shocks from the 2008 

global financial crisis to the current Ukrainian crisis, including 

the 2020 intensification of the COVID-19 pandemic. 

3. DATA AND METHODOLOGY

This study analysis the daily stock prices for a sample of six 

stock markets in Africa, in addition to a group of developed 

countries. The sample of African markets including Egypt, 

South Africa, Namibia, Morocco, Nigeria, Cote D’ Ivoire. The 

stock markets in Egypt, Morocco, and South Africa, 

respectively, are the oldest stock exchanges in the region, 

while the markets in Namibia, Nigeria, and Cote D’ Ivoire are 

in top ten list of performers in last few years. The Asian 

Composite is selected to proxy for developing markets, 

whereas the Euronext 100 and S&P indices represent 

advanced markets.  

This study assesses the implications of the Global Financial 

Crisis of 2008, the COVID-19 pandemic of 2020, and the 

Ukrainian crisis of 2022 on African markets using the MSCI 

indices from the DataStream. We apply daily data to gain an 

understanding of the short-term alterations in the markets. The 

Bai-Perron [5] test for multiple structural breaks is employed 

in our data range from July 2008 to July 2022. The Diebold 

and Yilmaz [6] spillover index is utilized to measure the 

interconnectedness of the markets for the three sub-periods, 

and an Impulse Response Analysis is administered to assess 

the response of African markets to shocks in other markets. 

3.1 Testing for multiple structural breaks: Bai-Perron 

(2003) 

In this paper, we employ Bai-Perron [5] to investigate the 

existence of multiple structural breaks in African and 

developed stock market indices. Despite the fact that this test 

does not allow for a clear depiction of the most significant 

structural break in a time series, which can be argued as one of 

its main limitations, nevertheless this model is recognized as 

more desirable than other tests for structural changes as it 

allows for determination of number structural break points as 

well as the simultaneous estimation of multiple break dates 

[47]. In this paper, the utilization of the Bai-Perron test is 

expected depict if political, economic, and health crises can 

equally lead to structural change in stock markets behavior in 

the African continent? 

In accordance with Pai-Perron, the multi-linear regression 

model with m breaks and (m+1) regimes is presented as 

follows: 

𝑥𝑡 =  𝑦𝑡
′𝛽 +  𝑧𝑡

′𝛿𝑗 +  𝑢𝑡    ( 𝑡 =  𝑇𝑗−1 + 1, … . , 𝑇𝑗)

where, 𝑗 = 1, … , 𝑚 + 1 , 𝑇0 = 0  and 𝑇𝑚+1 = 𝑇 . 𝑥𝑡  is

dependent variable at time t. 𝑦𝑡(𝑝 × 1)  and 𝑧𝑡(𝑞 × 1)  are

vectors of covariance. 𝛽  and 𝛿𝑗  (𝑗 = 1, … , 𝑚 + 1) represent

the corresponding vectors of coefficients. (𝑇1, … ., 𝑇𝑚)  are

unknown break points, and 𝑢𝑡 is disturbance at time t. Using

the matrix form of multiple linear regression described above, 

we can obtain the following: 

𝑋 =  𝑌𝛽 +  �̅�𝛿𝑗 +  𝑈

where, 𝑋 = (𝑥1, … . . , 𝑥𝑇)′ , 𝑌 = (𝑦1, … . . , 𝑦)′ , 𝑈 =
(𝑢, … . . , 𝑢𝑇)′, 𝛿 = (𝛿1

′ , 𝛿2
′ , … , 𝛿𝑚+1

′ )′ , and �̅� is matrix which

diagonally partition 𝑍  at (𝑇1, … ., 𝑇𝑚), i.e., �̅� = diag(𝑍1, … .,
𝑍𝑚+1). The 𝛿0 = (𝛿1

0′, 𝛿2
0′, … , 𝛿𝑚+1

0′ )′  and (𝑇1, … ., 𝑇𝑚)  used

to denote the true values of 𝛿 and the true break points.  

A structural stability test against a fixed number of breaks 

(examining whether or not there will be no structural breaks), 

a structural stability test against an unknown number of breaks, 

and a structural stability test against a set of breaks (which is 

test of ℓ  versus (ℓ + 1)  breaks. The test amounts to the 

application of (ℓ + 1) tests of the null hypothesis of ℓ break 

against the alternative hypothesis of ℓ + 1 breaks). 

3.2 Testing for return and volatility spillovers: Diebold and 

Yilmaz (2012) 

To test the conditional heteroskedasticity of time series 

variables in this study, Engle [48] also suggests using 

Dynamic Conditional Correlation (DCC) of the GARCH 

model. We then use the generalized VAR method and variance 

decomposition theorem to construct the connectedness and 

spillover index introduced by Diebold and Yilmaz (2012) to 

show how returns and volatility are spilled over between stock 

market indices. The covariance stationary VAR(p) is 
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presented by Diebold and Yilmaz (2012) as follows: 

𝐾𝑡 = ∑ Ψ𝑖𝐾𝑡−1

𝑝

𝑖=1

+ 휀𝑡

where, 𝐾𝑡 represents the n×1 vector of the endogenous

variables, Ψ𝑖 are the n×n autoregressive coefficient matrices,

휀𝑡 represents a vector of the serially uncorrelated errors. The

moving average representation is written as 𝐾𝑡 = ∑ B𝑗휀𝑡
∞
𝑗=0 ,

A𝑗  satisfies the recursion of the form B𝑗 =

 Ψ1B𝑗−1+ Ψ2B𝑗−2 + ⋯ . +Ψ𝑝B𝑗−𝑝  with B0  is the identity

matrix of n×n, and B𝑗  for 𝑗 < 0.  The 𝐻 -step ahead of

generalized error forecast variance decomposition is: 

𝜑𝑖𝑗(𝐻) =
𝜎𝑗𝑗

−1 ∑ (𝑒𝑖
′𝐵ℎΣ𝑒𝑗

)2𝐻−1
ℎ=0

∑ (𝑒𝑖
′𝐵ℎΣ𝐵ℎ

′ 𝑒𝑖)
𝐻−1
ℎ=0

The Σ denotes the variance matrix of errors vector, and the 

𝜎𝑖𝑗 represents the standard deviation of the error terms of the 
𝑗th equation. The 𝑒𝑖 denotes n×1 vector on the 𝑖th component 
and zero otherwise. The connectedness index encompasses 

n×n matrix c  𝜑(𝐻)  = [𝜑𝑖𝑗 (𝐻)]𝑖,𝑗=1,2, where where entries 
provide the contribution of the variable 𝑗 to the forecast error 

variance of variable 𝑖. In a generalized decomposition of the 

variance, each entry of the variance decomposition matrix is 

normalized based on its row sum since, in the generalized 

decomposition, the contributions of both own and cross 

variables do not sum to one. 

𝜑𝑖�̃�(𝐻) =
𝜑𝑖𝑗(𝐻)

∑ 𝜑𝑖𝑗(𝐻)𝑛
𝑗=1

The ∑ 𝜑𝑖𝑗(𝐻)𝑛
𝑗=1  = 1 and ∑ 𝜑𝑖𝑗(𝐻)𝑛

𝑗=1  = n by construction. 

The 𝜑𝑖�̃�(𝐻)  allows testing of the pairwise directional

connectedness from 𝑗 to 𝑖 at 𝐻 horizon. The transmission of 

the effect from 𝑗 to 𝑖 can be represented by 𝐶𝑖←𝑗(𝐻), while he

opposite direction causality from 𝑖  to 𝑗  is presented by 

𝐶𝑗←𝑖(𝐻) . The net pairwise directional connectedness is

presented as: 

𝐶𝑖𝑗 = 𝐶𝑖←𝑗(𝐻) − 𝐶𝑖←𝑗(𝐻)

Based on the above, the total directional spillover index 

from all variables to i is indicated for by C_(i←.) (H), is 

calculated as: 

𝐶𝑖←.(𝐻) =
∑ 𝜑𝑖�̃�(𝐻)𝑁

𝑗=1,𝑗≠𝑖

∑ 𝜑𝑖�̃�(𝐻)𝑁
𝑖,𝑗=1

 × 100

=  
∑ 𝜑𝑖�̃�(𝐻)𝑁

𝑗=1,𝑗≠𝑖

𝑁
 × 100 

Hence, the net total connectedness is defined as: 

𝐶𝑖(𝐻) = 𝐶.←𝑖(𝐻) − 𝐶𝑖←.(𝐻)

Lastly, the aggregation of variance decomposition across 

variables in the system (stock market indices in our example) 

indicate for the total connectedness index that can be found by: 

𝐶(𝐻) =
∑ 𝜑𝑖�̃�(𝐻)𝑁

𝑖,𝑗=1,𝑖≠𝑗

∑ 𝜑𝑖�̃�(𝐻)𝑁
𝑖,𝑗=1

 × 100

=  
∑ 𝜑𝑖�̃�(𝐻)𝑁

𝑖,𝑗=1,𝑖≠𝑗

𝑁
 × 100 

According to Diebold and Yilmaz (2012), the technique can 

show the immediate impact of the current political situation on 

the transmission of financial shocks between African and 

developed economies. 

3.3 Impulse response analysis 

The utilization of impulse response function aims to depict 

the dynamic patterns and trajectory of series variables over the 

period of time under examination. In other words, this test 

enables for investigating the response of variables in the 

system to one impulse (shock) in other variable. The impulse 

response analysis is conducted using the Vector 

Autoregressive (VAR) theorem to allow for interactions 

among variables in the system. The simple bivariate VAR 

model is: 

a𝑡 = l10 − l12b𝑡 + 𝛾11a𝑡−1 + 𝛾12b𝑡−1 + 휀a𝑡

b𝑡 = l20 − l21a𝑡 + 𝛾21b𝑡−1 + 𝛾22a𝑡−1 + 휀b𝑡 

where, l10 and l20 represent intercept terms while b and a denote 

the time series. As at and bt affect each other, -l12 and -l21 are 

the simultaneous influence of unit change of bt on at, and γ12 

and unit change in bt-1 on at, respectively. The εyt and εzt 

represent white-noise disturbances to highlight innovations or 

shocks in at and bt respectively in response to one standard 

deviation shock in other variables. γ11 reflect the influence of 

bt-1 on at and γ22 the effect of bt-1 on bt.  

The moving average representation system in VAR can be 

represented by: 

[
𝑎𝑡

𝑏𝑡
] = [

�̅�
�̅�

] +  ∑ [
Ʊ11(𝑖) Ʊ12(𝑖)
Ʊ21(𝑖) Ʊ22(𝑖)

]

∞

𝑖=0

[
휀𝑎𝑡−𝑖

휀𝑏𝑡−𝑖
]

This moving average enables for interaction among 

sequences of variables. Coefficient Ʊi demonstrates the shock 

effect of error terms on the time path of dependent variables in 

the equation above. The functions Ʊ11(i), Ʊ12(i), Ʊ21(i) and 

Ʊ22(i) show impulse response functions that represent the 

behaviour variable in response to various impulses and shocks 

in other variables in the system. 

4. RESULTS AND ANALYSIS

This paper seeks to examine the changes in African stock 

markets in the past fifteen years, and the effects of various 

global events, such as financial and health crises, on these 

markets. Table 1 of the paper provides the results of the Bai-

Perron test, which was used to observe the structural breaks in 

African stock markets between June 2008 and June 2022.  

The tests 𝑈𝐷𝑚𝑎𝑥  for African stock indices show that the

null hypothesis of no structural break can be rejected, 

indicating at least one break in the time series we apply the 

sequential test (ℓ + 1|ℓ). This suggests that the sequential test 

should be applied. In contrast, the 𝑈𝐷𝑚𝑎𝑥  tests for the stock

market in Morocco are insignificant, meaning that the null 
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hypothesis of no breaks cannot be rejected. Therefore, the 

sequential test is not applied to the Moroccan stock market [5]. 

The results in Table 1 reveal that all African stock markets 

under examination (except for Morocco) are subject to 

structural break in 2020 (and 2019 in case of Nigeria). This 

can be attributed to the outbreak of COVID-19 pandemic 

where the majority of African countries have imposed lock 

downs and applied strict sanitary measures in an attempt to 

leash the spread of the pandemic. It can be also noticed that 

the stock markets in South Africa, Namibia, Nigeria, and 

COTE D'IVOIRE exhibit significant break points between 

2008 and 2010, and this can be clearly substantiated by the 

global financial crisis that reverberated to emerging markets 

by the end of 2008 and beginning of 2009. The estimated break 

points in 2012 in stock markets of Namibia and Nigeria seems 

to be somewhat plausible since this coincides with the debt 

crisis that took place in European countries during 2012, given 

that the European countries encompass the main donors and 

development aid providers to the African Continent. Overall, 

the results in Table 1 demonstrates that the majority of the 

African stock indices in this study witnessed multiple 

structural breaks in the last fifteen years (except for Morocco). 

Moreover, the results indicate that the financial and health 

crises occurred in 2008 and 2020, respectively, have caused to 

a structural break in African stock markets, whereas the 

ongoing geopolitical crisis of Ukraine does not seem to pause 

a structural change in these markets.  

This paper examines the financial interconnectedness 

among African stock markets and between African, 

developing (represented by the Asian stock markets composite 

index), and developed markets (represented by EuroNext100 

and S&P500 indices) during three major events: global 

financial crisis, COVID-19 pandemic, and Ukrainian crisis. To 

measure the spillover effect of each event, Diebold and 

Yilmaz's (2012) spillover indices for return and volatility are 

employed in this research for the three specified sub-periods. 

The results in Table 2 demonstrate that the total return 

spillover index during the Ukrainian conflict was 63.1%, 

which was slightly higher than the total return spillovers in the 

GFC and COVID-19 periods. The table comprises panels A, 

B, and C, which demonstrate the return spillovers for the GFC, 

COVID-19, and Ukrainian crisis, respectively. 

The spillover of shock in returns within the African region 

indicates that stock indices in Code D’Ivoire, Egypt, and 

Morocco are main transmitters of return shocks to their 

African counterparts especially in GFC and Ukrainian crises, 

and this might be explained by the fact that stock markets in 

Egypt and Morocco are amongst the highest capitalization, 

while the market index of Cote D’Ivoire is considered as a fast 

growing market in terms of liquidity capitalization.  

Table 2 also indicate that the change in returns of Asian 

indices exhibit larger effect on returns in African markets 

during the political crisis of Ukraine, and this indicates for 

increased level of financial connectedness among African and 

Asian markets, which in turn reflects the similarities, even in 

part, in main macroeconomic fundamentals of the developing 

countries in both continents in terms of role of FDIs and 

remittances flows in supporting economic activities. Last but 

not least, the results also indicate that the degree of return 

transmission from developed to African indices varies based 

on the nature of the crisis, where the US stock market indicator 

exhibited higher return spillover to African markets in the 

wake of the ongoing Ukrainian conflict (almost by 60%), 

whereas the shock in European composite index was more 

influential on African markets during the COVID-19 

pandemic, and this could be explained by the magnitude of 

trade and development aids frows from EU countries to the 

African continent, which was almost seized during the global 

pandemic. 

There is a considerable amount of evidence that is presented 

in Table 3 regarding the volatility spillovers and transmissions 

among the stock markets of interest. According to Table 2, the 

stock market indexes contributed significantly to the risk 

transmission in relation to the return spillovers in the system, 

which increased the risk transmission. As compared to the 

spillover indices of the Global Financial Crisis and the 

Ukrainian Crisis of 2012, the total volatility spillover index 

during the COVID-19 period was significantly higher (82.5%) 

during the COVID-19 period. 

This paper examines the impact of external shocks on 

African stock markets during crisis periods and how this 

affects their exogenous and endogenous statuses. Notable 

outcomes include a transformation in the exogenous and 

endogenous statuses of the African stock markets in response 

to volatility spillover. This discrepancy between the net 

transmitters and net receivers implies that the influence of one 

market on other markets in the system is greater than the 

influence of other variables in the system on the market in 

question, while the net receivers suggest that the influence of 

other variables on the market is greater than the market's own 

influence on the other variables. 

The results from Table 3 Panel A suggest that African stock 

markets exhibited a considerable degree of exogeneity during 

the Global Financial Crisis (GFC). This implies that during 

periods of stock market volatility, African markets had a 

greater tendency to transmit volatility and instability generated 

from within their own indices than to absorb oscillations 

produced by other markets, with the exception of Egypt. 

However, it can be clearly noticed in panels B and C of 

Table 3 that during COVID-19 pandemic and Ukrainian crisis, 

the African stock indices (except for Nigerian market) are net 

receivers of shocks generated and transmitted from other 

markets. The results of Table 3 suggest that African stock 

markets became more endogenous to fluctuations in other 

emerging and developing markets, particularly during the 

Ukrainian crisis and the Global Financial Crisis (GFC). In 

particular, the influence of European and Asian stock markets 

on African markets was greater during the Ukrainian crisis, 

while the influence of US markets was more prominent during 

the GFC. This indicates that emerging African markets are 

becoming increasingly interconnected with other emerging 

and developed markets. 

Overall, the results of Dieblod and Yilmaz (2012) spillover 

test demonstrate that the resilience of stock markets in Africa 

to external financial shocks (volatility shock) has been 

weakened in the wake of the Ukrainian crisis as compared to 

resilience to shocks during GFC and COVID-19 sub-periods. 

This indicate that the financial connectedness of African stock 

indices with the rest of the world (represented by developing 

and developed markets) is increasing over time, and this 

contradicts with the findings of Ampomah [49] and Ncube et 

al. [33] who claimed that African markets seem to remain 

segmented from the global financial shocks, whereas the 

outcomes are in line with recent literature on financial 

connectedness [41, 45]. 

This empirical analysis uses the generalized impulse 

response analysis to examine the dynamic interactions 

between African stock markets and shocks from other 
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international markets, namely Asia, Europe, and the United 

States. The results from this empirical analysis can be used to 

inform portfolio allocation decisions and to assess the risk of 

African stock markets. The graph in Figure 1 demonstrates the 

response of African indices to shocks in standard deviations in 

the markets of developing and developed countries during the 

Global Financial Crisis, on a 10-week timeline. It has been 

observed that African markets are highly sensitive to external 

shocks, with a rapid response time, when compared to other 

markets. Furthermore, a stimulus in the markets of Asia, the 

European Union, and the United States often leads to a positive 

response in African indices, with the notable exception of the 

Nigerian stock market, which typically displays a negative 

response before eventually turning positive after five weeks.  

Figure 2 illustrates the responsiveness of African indices to 

shocks other markets in the course of the COVID-19 

pandemic. It is evident from the fact that the Egyptian market 

does not respond to changes in Asian composite index, the 

Namibian and Nigerian markets, however, are negatively 

affected by a one-standard deviation shock to the US market. 

The results of the impulse response analysis conducted during 

the Ukrainian crisis are presented in Figure 3. The empirical 

results illustrated in Figure 3 indicate that, with the exception 

of Nigeria, the African stock indices have a positive 

correlation with the shocks in other markets. This suggests that 

African markets are not completely insulated from global 

market shocks.  

The findings of the impulse response function suggest that 

the stock markets in Africa are not immune to fluctuations and 

influences from global equity markets. They exhibit a 

tendency to react promptly to external shocks, irrespective of 

the long-term course of the response. These results align with 

the research conducted by Diebold and Yilmaz in 2012, which 

highlights a diminishing potential for international portfolio 

diversification through African stock markets over time. This 

implies that the ability to spread investment risk across 

different markets in Africa is gradually decreasing. 

Table 1. Bai-Perron (2003) test for multiple structural breaks 

Variable 𝑼𝑫𝒎𝒂𝒙 𝑾𝑫𝒎𝒂𝒙 𝑭𝑻(𝟐|𝟏) 𝑭𝑻(𝟑|𝟐) 𝑭𝑻(𝟒|𝟑) 𝑭𝑻(𝟓|𝟒)
Optimal 

Number of 

Breaks 

Break 

Dates 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Egypt 13.23*** 15.94*** 2.86 - - - 1 04/2020 

South Africa 9.13** 14.19** 8.57* 6.99 - - 2 
03/2009, 

09/2020 

Namibia 31.83*** 44.58*** 18.74*** 10.01* 8.74 - 3 

07/2008, 

09/2012, 

05/2020 

Morocco 7.42 12.50** - - - - - - 

Nigeria 15.10*** 17.91*** 14.91*** 15.09*** 3.14 - 3 

04/2008, 

09/2012, 

05/2019 

COTE 

D'IVOIRE 
14.83*** 24.36*** 14.22*** 7.51 - - 2 

10/2010, 

04/2020 
Notes: The 𝑈𝐷𝑚𝑎𝑥 critical values equal 12.37, 8.88 and 7.46 at 1, 5 and 10% significance levels, respectively. The 𝑊𝐷𝑚𝑎𝑥 critical values equal 13.83, 9.91 and 8.20 

at 1, 5 and 10% significance levels, respectively. For critical values of 𝐹𝑡(2|1), ℓ=1,…, 𝐹𝑡(5|4) please refer to Bai and Perron (2003).

Table 2. Diebold and Yilmaz test results for return spillovers during the three sub-periods 

Panel A: Return Spillovers During Global Financial Crisis (Total Spillover = 60.8%) 

ASIAN COTEDEV EGYPT EUNX100 MOROCCO NAMIBIA NIGIRIA SOUTHA US 
Contribution 

from others 

ASIAN 29.3 17.7 13.3 5.3 1.6 4.1 12.2 10.3 6.2 70.7 

COTEDEV 2.3 54.1 3.5 1.6 7.5 1.7 5.4 19.2 4.8 45.9 

EGYPT 3.6 10.6 63.1 7.9 3.3 2.4 4.8 2.3 2.0 36.9 

EUNX100 19.8 9.1 14.2 25.9 3.0 4.4 8.1 1.8 13.6 74.1 

MOROCCO 24.8 17.1 8.5 1.3 28.3 1.8 6.6 8.7 2.9 71.7 

NAMIBIA 9.1 11.3 7.7 5.1 2.8 44.6 10.7 0.8 8.0 55.4 

NIGIRIA 5.2 3.1 1.4 1.0 11.8 0.6 67.0 8.5 1.4 33.0 

SOUTHA 15.6 16.6 10.8 4.5 1.7 15.5 14.2 13.8 7.3 86.2 

US 14.0 13.8 12.9 19.0 2.5 3.6 8.2 2.8 23.3 76.7 

Contribution 

to others 
94.5 99.2 72.2 45.7 34.2 34.1 70.2 54.3 46.2 550.6 

Panel B: Return Spillovers During COVID-19 Pandemic (Total Spillover = 49.1%) 

ASIAN COTEDEV EGYPT EUNX100 MOROCCO NAMIBIA NIGIRIA SOUTHA US 
Contribution 

from others 

ASIAN 12.2 2.5 0.3 77.1 3.2 0.2 1.4 1.4 1.7 87.8 

COTEDEV 7.7 15.6 0.5 67.5 4.1 0.5 1.4 0.9 1.8 84.4 

EGYPT 8.6 3.2 5.0 75.5 3.1 0.3 1.3 1.2 1.7 95.0 

EUNX100 8.3 2.7 0.3 81.3 2.9 0.3 1.1 1.2 2.0 18.7 

MOROCCO 9.4 4.0 0.6 74.4 7.4 0.5 1.0 1.0 1.6 92.6 

NAMIBIA 5.9 4.4 1.2 66.2 2.4 15.3 0.8 1.4 2.5 84.7 
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NIGIRIA 3.7 2.3 0.8 73.8 1.6 0.7 14.4 0.8 1.8 85.6 

SOUTHA 7.4 2.8 1.1 79.8 2.3 0.5 1.4 3.0 1.9 97.0 

US 8.6 3.0 0.5 77.5 3.2 0.3 1.5 1.5 3.8 96.2 

Contribution 

to others 
59.7 25.0 5.3 591.9 22.9 3.2 9.9 9.4 15.0 742.2 

Panel C: Return Spillovers During Ukrainian Crisis (Total Spillover = 63.1%) 

ASIAN COTEDEV EGYPT EUNX100 MOROCCO NAMIBIA NIGIRIA SOUTHA US 
Contribution 

from others 

ASIAN 52.0 2.7 3.1 16.5 1.1 2.3 4.6 2.8 14.8 48.0 

COTEDEV 10.0 56.8 3.5 6.2 7.5 1.8 5.3 3.9 5.0 43.2 

EGYPT 21.5 6.0 53.3 4.9 5.0 1.4 2.0 4.3 1.6 46.7 

EUNX100 21.3 4.5 6.8 38.4 4.5 4.3 2.8 5.4 11.9 61.6 

MOROCCO 10.6 5.6 3.6 13.2 52.6 1.5 4.7 4.5 3.8 47.4 

NAMIBIA 9.7 13.7 2.8 10.5 8.9 40.2 3.6 3.6 7.1 59.8 

NIGIRIA 7.0 3.9 4.5 3.1 5.9 2.2 67.2 2.7 3.5 32.8 

SOUTHA 32.0 4.7 3.3 10.5 4.1 6.2 2.6 24.5 12.2 75.5 

US 8.0 5.3 4.2 15.8 2.9 5.8 4.4 2.8 50.8 49.2 

Contribution 

to others 
120.0 46.5 31.8 80.9 39.9 25.5 30.0 29.9 59.8 464.2 

Table 3. Diebold and Yilmaz test results for volatility spillovers during the three sub-periods 

Panel A: Volatility Spillovers During Global Financial Crisis (Total Spillover = 61.2%) 

ASIAN COTEDEV EGYPT EUNX100 MOROCCO NAMIBIA NIGIRIA SOUTHA US 
Contribution 

from others 

ASIAN 22.1 17.9 2.5 6.0 1.8 1.1 13.5 19.7 15.4 77.9 

COTEDEV 2.4 50.8 2.7 5.5 0.1 1.3 1.9 28.1 7.0 49.2 

EGYPT 8.9 23.4 27.2 5.5 5.4 2.6 8.7 14.9 3.4 72.8 

EUNX100 7.0 7.4 3.3 44.1 1.3 1.9 5.2 8.6 21.1 55.9 

MOROCCO 10.7 30.1 3.4 1.7 30.7 0.8 8.1 10.6 3.8 69.3 

NAMIBIA 5.1 4.2 13.1 5.0 0.5 39.6 3.7 10.4 18.6 60.4 

NIGIRIA 1.2 1.2 11.2 1.5 6.5 0.5 73.0 0.7 4.3 27.0 

SOUTHA 9.7 13.5 5.0 5.1 1.9 5.2 10.6 31.8 17.2 68.2 

US 4.6 11.1 5.2 26.8 0.7 1.3 4.1 12.7 33.5 66.5 

Contribution 

to others 
49.5 108.8 46.4 57.1 18.2 14.7 55.8 105.8 90.9 547.3 

Panel B: Volatility Spillovers During COVID-19 Pandemic (Total Spillover = 82.5%) 

ASIAN COTEDEV EGYPT EUNX100 MOROCCO NAMIBIA NIGIRIA SOUTHA US 
Contribution 

from others 

ASIAN 38.4 0.7 3.4 29.6 2.0 17.5 1.9 1.0 5.5 61.6 

COTEDEV 1.1 60.9 2.6 3.4 24.8 3.4 1.7 0.1 2.0 39.1 

EGYPT 7.4 1.0 46.0 7.8 12.2 3.2 0.8 17.4 4.1 54.0 

EUNX100 3.9 1.0 4.5 63.8 4.2 11.2 3.0 1.2 7.2 36.2 

MOROCCO 2.1 7.7 3.8 15.5 60.3 3.4 2.3 2.0 2.9 39.7 

NAMIBIA 9.7 6.2 4.4 2.5 3.5 55.6 7.7 3.3 7.2 44.4 

NIGIRIA 10.7 9.2 0.9 4.4 0.8 2.0 65.4 6.3 0.3 34.6 

SOUTHA 3.3 2.0 4.2 33.5 6.9 3.4 1.7 39.9 5.1 60.1 

US 8.3 3.0 6.5 28.0 1.5 21.0 2.8 1.4 27.5 72.5 

Contribution 

to others 
46.4 30.9 30.2 124.7 56.0 65.1 21.8 32.7 34.3 442.1 

Panel C: Volatility Spillovers During Ukrainian Crisis (Total Spillover = 51.6%) 

ASIAN COTEDEV EGYPT EUNX100 MOROCCO NAMIBIA NIGIRIA SOUTHA US 
Contribution 

from others 

ASIAN 20.1 4.7 13.2 32.1 1.2 7.5 12.2 4.6 4.5 79.9 

COTEDEV 7.2 49.8 5.0 4.0 10.6 0.9 6.6 13.1 2.8 50.2 

EGYPT 5.6 12.0 55.8 14.8 2.8 3.6 3.1 1.7 0.6 44.2 

EUNX100 6.2 4.5 10.1 56.5 1.8 2.5 8.4 4.9 5.2 43.5 

MOROCCO 3.9 6.5 17.3 28.4 22.3 0.7 14.2 4.9 1.8 77.7 

NAMIBIA 13.4 8.0 7.3 6.3 12.4 29.7 3.8 15.1 4.0 70.3 

NIGIRIA 26.9 4.5 0.9 1.1 6.7 6.5 48.7 3.9 0.8 51.3 

SOUTHA 10.7 9.1 8.8 12.5 4.9 10.0 8.1 31.7 4.3 68.3 

US 2.1 1.2 14.8 38.2 3.4 2.7 12.6 7.5 17.4 82.6 

Contribution 

to others 
76.1 50.5 77.3 137.4 43.8 34.3 69.1 55.7 24.0 568.2 
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Figure 1. Response of African stock market an impulse in Asia, European, and US stock markets during GFC 
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Figure 2. Response of African stock market to an impulse in Asia, European, and US stock markets during COVID-19 pandemic 
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Figure 3. Response of African stock market to an impulse in Asia, European, and US stock markets during Ukrainian crisis 

5. LIMITATIONS AND RECOMMENDATIONS 

FUTURE STUDIES

This paper attempts to measure the main spillover channels 

among major stock markets in the African continent and a 

selected group of main international stock market indices. 

Using a group of research methodologies, the outcomes of the 

paper highlight the main return and volatility spillovers among 

the aforementioned indices during three major crises in the last 

two decades. However, we would like hereby to highlight the 

main limitations our paper might have witnessed. For instance, 

the use of the Diebold and Yilmaz (2012) model for return and 

volatility spillover lacks the required flexibility to capture the 

asymmetric behavior of time series data, where the effects and 

spillovers among studied variables are expected to exhibit 

nonlinear trajectory. In this regard, we believe that future 

research on this topic needs to improve the instrumental 

econometrical techniques to avoid such weakness such as the 

nonlinear time series models. Moreover, we urge future 

research to consider a time series model for structural breaks 

that can allow for concurrent determination of multiple as well 

as single most significant break in the time series. Finally, 

future research and attempts can improve the validity and 

comprehensiveness of the outcomes by enlarging the sample 

of studied markets and include more time observations. 

6. CONCLUSIONS AND POLICY IMPLICATION

This paper seeks to explore the extent of financial

interdependence between African stock markets and those of 

both developed and developing countries during the Global 

Financial Crisis, the COVID-19 pandemic, and the Ukrainian 

crisis in order to gain a greater understanding of the financial 

connectedness of African markets. 

The empirical outcomes of this paper are based on tests for 

multiple structural breaks of Bai-Perron (2003), spillover 

index measure of Diebold and Yilmaz (2012), in addition to 

impulse response analysis. The outcomes of structural break 

test indicate that the majority of the African stock indices in 

this study witnessed multiple structural breaks in the last 

fifteen years mainly during GFC and COVID-19 pandemic, 

however none of the African indices exhibits a structural shock 

during the Ukrainian crisis so far.  

The outcomes of the spillover analysis indicate that in the 

wake of the Ukrainian crisis the stock markets in Code 

D’Ivoire, Egypt, and Morocco performed as main transmitters 

of return shocks to their African counterparts. Also, the 

African markets seem to be more affected by shocks in Asian 

and US markets during Ukrainian crisis. The outcomes also 

illustrate confirms a transmission of volatility waves among 

African and developed markets during COVID-19 pandemic.  

The Impulse response test results confirms the findings of 

the spillover index in terms of higher degree of co-movements 

since majority of African markets respond immediately to 

shocks in international markets. The overall outcomes in this 

paper reveal that financial connectedness of African stock 

markets with the rest of the world has increased in last few 

years (COVID-19 and Ukrainian crisis) as compared to before. 

The markets in Africa have become more vulnerable to 

disruptions in the global financial system, meaning investors 

and policymakers must pay extra attention to diversifying their 
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portfolios in order to reduce the risk of future losses due to 

shockwaves being transmitted between markets. In other 

words, financial investors need to be aware of future 

expectations and on potential stock market turbulences in 

developed counties and take required actions toward 

mitigating their effects on investment portfolio performance, 

and this can be done by considering the ‘safe heaven’ and risk-

free investments such as gold and treasury bonds, respectively. 

Moreover, the NFTs and cryptocurrencies are nowadays 

offering potential diversifiers in the context of international 

portfolios. The policy markets, on the other side, need to 

enhance the resilience of their financial markets by following 

fully-fledged economic diversification polices to reduce the 

future drought of capital flows to financial systems in the 

African region. These policies can include, but are not limited 

to, rationing the government spending, adopting efficient 

policies for foreign aids distribution, and strengthening the 

legal infrastructures of their financial markets.  

This study presents an opportunity for future research and 

comparison in the field of financial markets. The aim is to 

explore and understand different types of crises and their 

impact on the global economy. By investigating the financial 

integration of these crises with the rest of the world, this study 

aims to provide investors and policy makers with a more 

comprehensive understanding of the sources and potential 

directions of future uncertainties. The findings of this research 

will equip stakeholders with valuable evidence, enabling them 

to make informed decisions and strategies to mitigate risks in 

the financial markets. 
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