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(SO0 LR L VBB A Financial markets are subject to periods of disruption that affect their functioning.

SR D A 1 o cial instability can also pose a significant threat to the real economy. However, the

FLAL, Vi Pl relationship between the financial system and economic activity is complex and poorly

c . understood. This study analyses the effect of financial stress on economic growth in the
orresponding Author ] A - L .

Fayama Satiéba WAEMU zone during the period 2000-2024. To do this, principal component analysis

satiebafayama@gmail.com (PCA) was used to construct the financial stress index in the first instance, and panel

vector autoregression (PVAR) modelling was used in the second instance. The results

show that financial stress has negative consequences on economic growth in the

'WAEMU zone. From this perspective, it is necessary to use a financial stress index that

helps identify the level of stress within the financial system and strengthen the stability

of the financial system, which promotes investment.
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INTRODUCTION

The West African Economic and Monetary Union (WAEMU) has faced multiple crises in recent years. Recent
macroeconomic studies have analysed the risk of uncertainty, particularly climate risk, on production [1,2], terrorism
and state fragility [3]. However, this region is facing uncertainty due to institutional changes and the emergence of
financial stress, which is undermining the development process. Financial stress can be defined as the external force
exerted by uncertainty and changing losses on economic agents in financial markets and financial institutions. Hence,
financial stress results from tensions, or even shocks, experienced by the financial system. For example, the recent crisis
surrounding Burkina Faso's failure to be appointed to the presidency during the second ordinary session held in Lomé
has had serious consequences on macroeconomic indicators (production, price levels, employment levels, decline in
financing, credibility of monetary and fiscal policies). In response to this, the region is experiencing financial stress,
particularly in the financial markets. The credibility problem hinders the functioning of the BRVM secondary market
and the primary market. When the BRVM is not functioning or is shut down, the primary and secondary markets
weaken, leading to problems in raising funds. The dysfunction of the BRVM market increases the financial stress on
states, institutions, businesses and individuals. Similarly, when the state budget is not adopted, this has consequences
for the financing of activities. What is the effect of financial stress on economic growth in the WAEMU? Economic and
Monetary Union (WAEMU) has not remained immune to the phenomenon of financial globalisation, with the
widespread movement of capital [32]. However, the rise of capital markets in the financing of most developed and
developing economies exposes countries' financial systems to the influence of global systemic events. Furthermore,
Kose et al. [4] and Moshirian [5] point out that while financial integration provides direct and
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indirect benefits to the economy, it can increase countries' vulnerability to foreign-induced financial crises. Financial
development promotes capital accumulation and innovation, which are prerequisites for sustained economic growth.
However, financial development also brings with it financial instability, which fuels recurring financial crises that can
reduce economic growth. If the financial system becomes increasingly unstable and prone to crises as it develops, these
risks undermining the beneficial effect of financial development on growth. Hence the need to measure financial stress
using a tool such as the financial stress index in order to stabilise the financial system and ensure that financial
development contributes effectively to economic growth. Global economic growth is volatile. It stood at 3.1% in 2018,
compared with 3% in 2016. In advanced economies, economic activity continues to grow, reaching 2.2% in 2018,
compared to 1.7% in 2016. However, this modest economic growth in developed countries has not been enough to offset
the slowdown in emerging countries. Emerging countries have been hit by capital outflows and, according to the World
Bank, economic growth in these countries is 4.5% in 2018, compared to 3.7% in 2016. Moreover, although economic
growth in developing countries is strong, it is volatile and below 7%, which seems insufficient to overcome poverty.

As aresult, Hakkio and Keeton [6] argue that increased financial stress leads to a decline in economic activity. Focusing
on the effect of uncertainty, the real options theory developed by Merton [7] suggests that financial stress leads to a
decrease in investment spending. Financial instability has a negative impact on growth through investment instability.
However, Davig and Hakkio [8] find that such a close link is not always evident for the simple reason that the economy
also goes through several years during which financial conditions appear to play a secondary role in economic activity
in the United States of America. Slingenberg and de Haan [9] reached the same conclusion. Ary Tanimoune [10] showed
that the WAEMU financial system was indirectly affected by the spillover effects of the 2008 financial crisis, particularly
through the real sector. Furthermore, new financial products are constantly emerging and the financial system has
become very large, offering a diverse range of products. It is therefore essential to use a measurement tool to assess the
vulnerability of the financial system.

In the WAEMU zone, early warning systems and stress tests are designed as leading and potential indicators for
predicting the likelihood of a financial crisis [11]. However, econometric studies on warning indicators lack a solid
theoretical foundation [12]. Berjaoui [13] believes that stress testing should be a priority for banks to ensure that they
can absorb financial shocks, but this analysis remains incomplete. As a result, Trichet [14,15] and Jakubik and Slacik
[14] believe that a more in-depth analysis of financial stability is needed to identify all the vulnerabilities to which the
financial system is exposed, but also to obtain information on the economy's risk absorption capacity.

The rest of the article is structured in three parts. The second part explores the theoretical and empirical
relationship between financial stress and economic activity. The third part outlines the methodology and analyses the
results, and the fourth part concludes and draws implications in terms of economic policy.

Literature Review: The Effect of Financial Stress on Economic Growth

The effect of financial stress on growth has been studied in the literature, and possible sources of this link have been
widely discussed. Although studies have empirically examined the effect of financial stress on economic growth, these
studies are not unanimously accepted among researchers.

From this perspective, some authors argue that financial stress has a negative effect on economic growth. Illing and
Liu [16] studied the effects of financial stress in Canada. The results of their study suggest that high levels of stress
destabilise the financial system and lead to significant losses in economic growth. Hakkio and Keeton [17] showed that
an increase in financial stress leads to more cautious behaviour on the part of credit institutions, a decrease in the total
amount of loans granted and a decline in economic growth in the United States of America. Like Hakkio and Keeton [17],
Kliesen and Smith [18] and Brave and Butters [19] reach the same conclusion. Hatzius et al. [20] study the link between
financial conditions and the real economy. The results show that increased financial stress helps predict a decline in
economic growth. These results corroborate those of Li and St-Amant [21], who found, using a VAR model, that high
financial stress is accompanied by lower output, higher interest rates and faster inflation.

Globalisation, financial innovations and technological advances have accelerated many financial processes and
given rise to numerous new and more complex transmission channels. Against this backdrop, research into the
relationship between financial stress and real economic activity continues to grow.

Cardarelli et al. [22] showed that financial stress is not always a precursor to financial instability. Nevertheless, their
conclusion shows that half of episodes of financial stress are followed by an economic slowdown or recession and that
stress in the banking system is associated with a greater decline in output than stress originating in other sectors. In
addition, Cevik et al. [23] examined the link between financial stress and economic growth using a VAR model. To do
this, industrial production, terms of trade and gross fixed capital formation were considered as macroeconomic
variables. Granger's causality test shows that financial stress significantly affects economic activity (industrial
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production, foreign trade and overall investment). According to these authors, an increase in financial stress leads to a
decrease in economic growth. As for Hollé et al. [24], they found in a VAR model a systemic crisis during which financial
stress tends to depress economic growth. Creel et al. [25] used the generalised moving average panel method with
instrumental variables to test the relationship between economic performance and financial stability. Their work shows
that financial stress negatively affects economic growth in the European Union. More specifically, financial stress has a
negative effect on consumption, investment and disposable income. Although Creel et al. [25] used a different method
from that of Holl6 et al. [24], they reached the same conclusion. In addition, Dumici¢ [26] confirms the findings of Holld
et al. [24] by arguing that episodes of high stress had a negative impact on economic growth in Croatia. Malega and
Horvath [27] examined the relationship between financial stress and economic growth. Using the VAR model like Cevik
etal [23], Malega and Horvath [27] found more specifically that an increase in financial stress is associated with higher
unemployment, lower prices and lower interest rates. However, the reaction of these variables occurs approximately
one and a half years after the financial shock. Although they adopted a different method from that of Creel et al. [25],
they arrived at similar results. Similarly, Monin [28,29] examines the relationship between financial stress and economic
growth in the United States. To do so, macroeconomic variables such as production, income, unemployment,
employment and consumption are considered as indicators in his study. The results suggest that higher values of the
index help predict a decline in economic growth, but not the reverse. Recently, Apostolakis and Papadopoulos [30] found
results similar to those of Monin [28] using a PVAR model. Thus, stressful events in the financial sector can have serious
negative consequences on economic growth in terms of production, employment and well-being.

However, some authors believe that it is economic activity that leads to financial instability. Rouabah [31] analyses
the link between the stress index and the macroeconomic environment and asserts that, in the absence of exceptional
cyclical stocks or systemic events, the vulnerability of the Luxembourg banking sector remains reliable. Abbad et al.
confirm Rouabah's [31] findings in their work on assessing Algerian banking stability. Inspired by the relationship
between financial stress and economic activity in the wake of the recent global financial crisis, Davig and Hakkio [8]
examined the effect of financial stress on economic growth. These authors find that such a close link is not always
evident for the simple reason that the economy also goes through several years during which the financial system
appears to play a secondary role in economic growth. However, considering the subprime crisis, it can be estimated that
an increase in financial stress plays a role in the eventual shift of a strong economy into a state of distress. Slingenberg
and de Haan [9] studied how macroeconomic variables predict financial stress indices for 13 OECD countries using a
linear regression model. Like Davig and Hakkio [8], they were unable to establish a clear relationship between economic
variables and the financial stress index. Similarly, Baranauskaité, using a principal component analysis method, found
that it is not always clear whether periods of tension in the financial system affect the real economy, or whether events
in the real economy are signalled by increased tension in the financial system. In his view, financial stress cannot be
considered, in this case, as a product of developments in the real economy.

Despite the apparent risk that financial stress poses to the real economy, as most studies show, the relationship
between financial stress and economic activity is complex and poorly understood.

In the case of the WAEMU, Doucouré and Sene [32] base the stress index on macroeconomic variables such as the
current account balance relative to GDP, inflation rate volatility, money supply relative to GDP, the primary budget
balance relative to GDP, and the ratio of credit to the economy relative to nominal GDP. Using the Mean Group method,
they conclude that macroeconomic shocks have a negative impact on the stress index in the countries of the Union. This
result confirms that of Rouabah [31]. Gbenou and Gero [33] used the VAR model in their study. The simulations show
that an increase in liquidity and real GDP growth is followed by an improvement in the health of credit institutions.
However, increased lending to the economy and rising credit risks cause it to deteriorate. Thus, a decrease in the
financial stress of credit institutions is accompanied by an improvement in asset quality and an increase in the supply
of credit to the economy, liquidity and economic growth. Ultimately, the composite index of financial stress in the
banking system can therefore predict changes in financial intermediation activity and GDP growth. Indeed, the effect of
financial stress remains an existing source of information that has been little explored in theoretical and empirical terms
in the EU. It is important to take these relationships into account in development policies.

The development of the literature on the construction of financial stress indices and the effect of financial stress on
economic growth allows us to choose the most appropriate model for our study.

MATERIALS AND METHODS

Methodology: Model Specification

In order to analyse the effect of financial stress on economic growth, we consider the panel data VAR model (PVAR).
Unlike Malega and Horvath [27], who analysed the effects of financial stress on the real economy using the VAR model
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with four variables (Table 1) (unemployment rate, inflation rate, interest rate and gross fixed capital formation), in this
study, real GDP will be used to take into account the level of economic growth in WAEMU countries. In addition to this
indicator, GFCF will be used to take into account total investment expenditure, i.e.:

Yie = Ci + Yoy @Yo + Exe (1)
Y;; is the endogenous variable such as the financial stress index (FSI), real gross domestic product (GDP), inflation
rate (TINF), unemployment rate (U) and gross fixed capital formation (GFCF). C; is the constant. g;, represents the error

terms. These are uncorrelated white noise.

E(e) =0
E(erey) =0

Thus, the model contains five variables and five shocks. Specifically, we seek to highlight the influence of financial
stress on economic growth. The vector Y;; is represented as follows:

[
Jl

Y = ITINFt )
lFBCFt
The model can be rewritten as follows:
Yi = Ci + @; FSIi¢ + @;PIB;¢ + @ TINF;; + @;Ujc + @ FBCFj¢ + ;¢ 3

In addition to analysing the interrelationships between financial stress and economic activity, the PVAR allows for
the endogeneity and heterogeneity of EU countries in terms of their specific characteristics and interdependence. Before
using the model, it is necessary to perform stationarity and cointegration tests to determine the appropriate
specification.

Econometric Tests

Stationarity Test: This test minimises the risk of spurious regression. When variables are not stationary, shocks may
be permanent, rendering the VAR model meaningless as it no longer provides information on shock absorption times.
It is therefore important to test the stationarity of the variables used. Analysis of our results shows that only the GDP
and TINF variables are stationary at the 1% threshold. On the other hand, the FSI, U and FBCF variables are stationary
in first difference at the 1% threshold. In addition, the VAR model can only be used when the variables are not
cointegrated, so we perform a cointegration test.

Cointegration Test

In our work, we use the cointegration tests developed by Pédroni [34] and Kao [35]. According to the test results, there
is a short-term relationship between the financial stress index and the economic activity variables considered across all
countries in the panel. In Table 2, the first four tests are essentially based on an intergroup dimension aggregation, while
the last three tests are based on an intragroup dimension aggregation. The result of the Pedroni test indicates that the
variables are not cointegrated because all p-values are greater than 1%. The result of the Pedroni test is confirmed by
that of Kao. Consequently, the short-term dynamics are sufficient to model the interaction between the variables
considered.

Model Specification Test

The Hausman test allows a choice to be made between a fixed-effects model and a random-effects model. However, both
fixed-effects and random-effects models allow for data heterogeneity to be taken into account. If the probability
associated with this test is lower than the chosen threshold, the test is significant and this leads to the fixed-effects
model being preferred. For the sample considered, the value of the Hausman test statistic is 7.65. The critical probability
(0.1053) is greater than the 1% threshold, so the null hypothesis of no correlation between the individual effects and
the explanatory variables is not rejected. Therefore, we retain the random effects model.
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Validation Test of the Estimated Model

Test For Heteroscedasticity of Errors: The Breusch-Pagan test allows us to empirically validate the choice of model
structure. The probability of the test is 0.1006, which is greater than 1%, so we do not reject the null hypothesis of
homoscedasticity of errors.

Error Autocorrelation Test
The aim is to verify whether the errors can be considered autocorrelated. The probability of the test is less than 5%,
which indicates that the errors are not autocorrelated.

RESULTS AND DISCUSSION

Estimation Results and Discussion

This section presents the results obtained from the PVAR model. In this study, we focus on the different signs between
the financial stress index and the economic activity variables. Specifically, we focus on the different coefficients between
financial stress and economic activity. However, from a theoretical standpoint, interpreting the model's coefficients is
difficult, so we focus on the different signs. The use of impulse response functions allows us to interpret the results of
the PVAR model.

The estimation results show that prices fall during periods of high financial stress. This implies that the TINF is
negatively related to FSI lagged by one period. In addition, GFCF is negatively related to FSI lagged by one period. With
regard to U, we find that an unexpected increase in financial stress is associated with a rise in unemployment. This result
reveals that unemployment is positively related to FSI. With regard to GDP, it is negatively related to FSI lagged by one
period.

The variance decomposition of the financial stress forecast error is explained by 98.20% of its own innovations,
compared with 0.48% of GDP, 1.10% of the inflation rate, 0.05% of the unemployment rate and 0.15% of gross fixed
capital formation.

In terms of the impulse response function, a shock to financial tensions leads to a decline in real GDP. The effect of
the shock on GDP lasts for about four years before fading. More specifically, we see an increase in unemployment
following a shock to financial tensions, with the effect lasting four years after the shock. We also see a decline in prices,
but the effect of the shock on these variable lasts for around six years before fading. This effect is the most significant.
We also observe a decline in investment, with the effect of the shock on investment lasting for around five years after
the shock.

The objective of the first method, namely principal component analysis, was to construct a financial stress index for
the WAEMU zone in order to measure the level of instability in the WAEMU financial system. The index identifies
episodes of instability experienced by the Union's financial system after the 2007-2008 global financial crisis, as well as
the sovereign debt crisis and political crises. This result confirms the presence of financial stress in the financial system,
which reduces economic growth. The result corroborates those of Monin [28,29] and Malega and Horvath [25], who
found that the index successfully identifies financial stress events and that the most intense period of stress occurred in
2008 and also in late 2011 and early 2012. However, the various indices constructed for EU countries reveal that
countries do not react at the same time to financial stress.

The VAR model was used to show the channels through which financial stress affects economic growth. The results
show that financial tensions have negative effects on economic activity. Indeed, while the quantitative approach to
money is based on the dichotomy between the real and monetary spheres, John Maynard Keynes's ‘The General Theory
of Employment, Interest and Money’, published in 1936, develops a close relationship between the real economy and
the monetary economy through the interest rate. In this case, we could expect to see a greater improvement in economic
growth following a reduction in financial tensions. Thus, when financial tensions escalate, policymakers should take
measures to alleviate them. During less stressful periods, policymakers must closely monitor financial tensions. Raffinot
and Venet [36] argue that growth would be positively influenced by the development of the financial sphere. Therefore,
financial deepening stimulates growth, but a crisis in the financial sector can hamper growth. Recently, Monin [28]
showed that financial tensions lead to a decline in economic growth in the United States of America. Our results
corroborate those of Gbenou and Gero [37] in the case of the WAEMU and Monin [29] in the United States of America.
Specifically, in analysing the impulse response function, we find that financial stress leads to a decrease in overall
investment. This result can be explained by the fact that, in periods of financial instability, companies are unable to
obtain financing and seek to reduce their debt. They therefore reduce their investments and, according to the real
options theory developed by Merton [7], in times of financial instability, it is optimal to wait rather than make a new
investment. This result is consistent with those of Cevik et al. [23], who showed that financial stress negatively affects
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overall investment in Turkey. The results also suggest that financial tensions are associated with falling prices. Financial
instability is accompanied by price instability. This result explains the interaction between price levels and financial
stability. Indeed, the central bank's main objective is price stability. Thus, when the risk of inflation decreases, monetary
policy can be assigned a secondary objective: growth and employment. The impact of interest rates on inflation and,
more generally, on economic activity operates through monetary policy transmission channels. The traditional
monetary channel acts through the price effect. The credit channel acts through a volume effect. Our findings
corroborate those of Malega and Horvath [27], who found that an increase in financial stress is accompanied by a fall in
prices in the case of the Czech Republic. However, our results contradict those of Monin [29] regarding the effect of
financial stress on price levels.

Finally, an increase in financial stress is accompanied by an increase in unemployment. The Phillips curve shows
the trade-off between inflation and unemployment. According to this curve, a low inflation rate is associated with an
increase in the unemployment rate. This result can be explained by the fact that financial stress leads to a reduction in
investment by companies. This decline leads to a contraction in production, income, consumption and employment. This
result corroborates that of Malega and Horvath [27] for the Czech Republic.

Robustness Test
According to the causality test by Toda and Yamamoto [38], financial stress affects and cause economic growth. This
allows us to conclude that financial stress negatively affects economic growth, but not vice versa. Our results are robust.

CONCLUSION

Conclusion And Economic Policy Implications

This article examines the effect of financial stress on economic growth in the WAEMU during the period 2000-2024. To
this end, the panel VAR estimation method proposed by Sims [39] was used. The various indices constructed identify
episodes of financial stress in the WAEMU financial system. Analysis of various developments in the financial stress
index leads to the conclusion that stress in the financial system contributes to reducing economic growth in the WAEMU.
In addition, we analysed the effect of financial stress on economic growth. The results of the econometric estimation
reveal that financial stress negatively affects economic growth. This validates our first research hypothesis that financial
stress negatively affects economic growth. Financial stress generates imbalances in the financial system that have vast
economic and social costs, despite the fact that, a priori, financial development can have a positive effect on growth.
Indeed, the results also show that an increase in financial stress is associated with high unemployment, lower
investment and falling prices, which contribute to reducing economic growth.

These results have implications for economic policy. From this perspective, we suggest: Closely monitoring financial
stress even when the economy appears to be functioning normally. To do this, a financial stress index should be used to
monitor the financial system, as the index helps to quickly identify the level of stress in the financial system and apply
regulatory measures as needed. Strengthening the financial stability of the WAEMU, which will enable sustainable
investment.
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