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Abstract. In this paper, we study the non-linear effect of the economic cycle and debt on the basic
budget balance (BBB) in WAEMU countries over the period 1982-2018. Using a panel model with
threshold effects and smooth transition, the hypothesis of non-linearity between the BBB, the
economic cycle and debt was verified. The results show that an increase in the debt ratio above a
threshold of 66% has a negative effect on the BBB's elasticity relative to the economic cycle in the
following period. Moreover, the results show that the dynamics of the BBB adjust the increase in
external debt during high economic growth periods. This measure could be strengthen the reach of
the stability and growth pact through its BBB as the economic integration lever initiated by WAEMU
countries since several decades.
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1. Introduction
The role of fiscal policy in economic activity has been studied since Musgrave's work
(1959). This pioneering literature assigns a key role to the fiscal tool as an instrument for
smoothing the economic cycle through steady growth (Sloman and Wride, 2011).
However, its role in stabilizing the economic cycle is sometimes controversial
(Bouthevillain et al., 2013). In fact, while Barro (1979) indicates that an optimal budget
policy is one that is independent of the cycle, the Keynesian model confers a countercyclical role. This latter view has been widely supported in a context of the perverse effects
of the economic and financial crisis of 2007 (Blanchard et al. 2010; Brand, 2012). Beyond
these divisions, there is a consensus in the literature that the fiscal authorities' behaviour
should be either counter-cyclical, acyclical or neutral (Creel et al., 2011). Evidently, this
debate on the effectiveness of fiscal policy dates back to the old debate between
Keynesians, who support state intervention to stabilize the economy, and those who can be
described as liberal, who promote debt reduction (Bouthevillain et al., 2013).
Based on this evidence, the effectiveness of budgetary advocacy in the context of the
adoption of the mechanisms of the Stability and Growth Pact, as it is the case in several
economies, has generated a fervour in the literature with results that are both convergent
and contradictory (Benassy et al., 2010; Sagna, 2017). Under this mechanism, members of
a monetary union are invited to mediate between counter-cyclical action and respect for the
main budgetary balances. In the West African Economic and Monetary Union (WAEMU)
zone, apart from Coulibaly (2013) 's study which indicates fiscal acyclism, most show that
fiscal policies have been pro-cyclical (AryTanimoune et al., 2008; Guillaumont and
Tapsoba, 2009; Wade, 2015) since the adoption of the Convergence, Stability, Growth and
Solidarity Pact (CSGSP) mechanism. However, the Sagna (2017)’s study shows that fiscal
policies (via the CSGSP) have differentiated effects on activity; but also the latter (CSGSP)
seems to limit the margins for fiscal policy maneuver within WAEMU.
This pro-cyclicality highlighted by most studies is attributed to the willingness of the
WAEMU’s authorities to ensure fiscal discipline (AryTanimoune and Plane, 2005). It is
therefore established that within the Union, the authorities seem to have opted for fiscal
discipline that is supposed to allow public finances to be restored while preserving debt
sustainability (Coulibaly, 2013). However, whatever the choice made by the authorities,
the budgetary instrument must provide a concomitant response to the concerns of cyclical
stabilization and debt control.
However, the analysis of the stylized facts regarding the evolution of the primary balance
and external debt ratios in relation to the cyclical position of the economy leads to an
ambiguity in fiscal activism. In fact, the primary balance increased in terms of budget
surplus from 0.84% over the period 1994-1999 to 0.88% over the period 2000-2008, while
the debt ratio declined considerably, from 113% to 55%. During those respective periods,
the economy experienced a period of strong economic growth. As a result, the output
gap/GDP increased from an average of 3.2% (expansion) to 12.2% (expansion time). This
implies that a reduction in the debt ratio coupled with an increase in the primary balance
surplus has resulted in an improvement in the economic situation (counter-cyclical). In
contrast, compared to the previous period, when the Union experienced a shortfall in its
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primary balance level (-0.14%) and a reduction in the debt ratio (26%), it experienced a
period of economic weakness (-3.4%) over the period from 2009 to 2018. This implies that
a deterioration in the primary balance and a decrease in the debt ratio have led the economy
into a recessive (pro-cyclical) phase. Thus, this fiscal balance seems to offset the positive
evolution of the debt ratio, but makes fiscal policies pro-cyclical. These stylized facts
reinforce the idea that the relationship between the budgetary balance, debt and the
economic cycle appears to be non-linear, especially after the adoption of the CSGSP of
1999.
Moreover, from a theoretical point of view, the Stability Pact, while advocating fiscal
discipline, encourages countries to pursue counter-cyclical policies (Guillaumont and
Tapsoba, 2009). In practice, these CSGSP measures result in heavy constraints on
countries. In fact, the fiscal rule is the same for all countries, while economies differ both
in their initial situation and in their long-term prospects and debt capacities (Benassy et al.,
2010).
This finding has important implications on predicting the effects of economic conditions
on fiscal policies. This implies that modeling via a regime change model (non-linear effect)
should be preferred in order to accurately measure the impact of economic conditions and
debt on the effectiveness of fiscal policies via the budget balance. In addition, there is the
idea that, since private agents' consumption decisions are based on inter-temporal
arbitration, the empirical literature (Giavazzi et al., 2000; Afonso, 2001) supports the
ambiguity of the effects of fiscal stimulus on economic activity. From that moment on, the
inﬂuence of fiscal policy on economic activity would depend on the level of debt or the
level of the public deficit (Sagna, 2017; Largent, 2017).
Although such a concern has been the subject of extensive studies in African franc zone
countries (AFZC), the few studies that have examined the non-linear effect of fiscal policies
on economic activity in the WAEMU are those of AryTanimoune et al. (2008); Wade
(2015); Bini et al. (2016); Sagna (2017) and Ghazi (2018).
These studies showed that the effect of WAEMU’s fiscal policies on economic activity
would be constrained by the level of public debt at 83%; 49.8% (for Wade, 2015) and 48%
(Bini et al., 2016) respectively. More specifically, based on a smooth transmission autoregressive vector model, Sagna (2017)’s contribution shows the differentiated effects of
fiscal policy on activity and the limitation of fiscal policy flexibilities within the WAEMU
by the CSGSP. As a result, these studies did not seek to shed light on the inverse
relationship, including the effect of the economic cycle and debt on the effectiveness of
fiscal policies via the basic budget balance (BBB). They ignore several aspects in the
analysis. Does a reduction in the volatility of economic activity make the BBB effective?
Also, is there not a debt threshold above which the BBB is less effective in its cyclical
stabilization function?
These questions are justified insofar as excessive fluctuations in the economic cycle, an
unsustainable debt ratio and the nature of the transmission mechanisms from one regime to
another (gross or smooth) undermine the effectiveness of economic policy in a
heterogeneous monetary union. The related empirical literature did not integrate these
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aspects into the analysis. These questions converge towards the main question of this paper:
is there a non-linear effect of the economic cycle and debt on the budget balance (BBB)?
In this respect, this paper intends to assess the non-linear effect of the economic cycle and
debt on the BBB in the WAEMU countries based on the modeling of threshold effects with
smooth transition as described in the Gonzales et al. (2005)’s panel.
Our empirical investigations add to the available literature on the effects of fiscal policy.
While addressing the issue in the opposite direction to that of the authors (AryTanimoune
et al., 2008; Wade, 2015; Bini et al., 2016), this study makes an empirical contribution to
the debate on the effectiveness of the BBB, as a key criterion of the CSGSP; but also as an
instrument for economic stabilization in the WAEMU.
The study shows that any measure to reduce the BBB deficit in WAEMU countries must
take into account the indebtedness ratio achieved (less than 66%) by economies,
particularly during expansion periods. This measure could be strengthen the reach of the
stability and growth pact through its BBB as the economic integration lever initiated by
WAEMU countries since several decades.
In the following; section 2 of the paper is dedicated to the literature review, the stylized
facts of WAEMU are discussed in section 3, section 4 to the methodology, section 5
presents and analyses the results of the estimates and section 6 to the conclusion.
2. Literature review
2.1. Economic cycle and fiscal policy: overview of theoretical debates
The economic literature highlighting the functions of fiscal policy dates back to Musgrave
(1959)'s work. For this author, any fiscal policy has three essential functions: the optimal
allocation of resources, the redistribution and then the short-term stabilization of the
economy. Having become the theoretical reference framework regulating State
intervention in economic life since the 1960s, it seems increasingly irrelevant to the advent
of the integration process in which almost all countries in the world have engaged. Thus,
fiscal policy issues are handled within the framework of the monitoring mechanisms known
as the Stability and Growth Pact. In this context, the analysis focuses on the importance of
the budgetary externalities generated by a monetary union. Theoretical solutions (fiscal
federalism or fiscal discipline rules) have been identified to mitigate the negative
externalities that may emerge in currency unions. However, this fiscal issue in monetary
union is characterized by two controversies that exclude the scope of economic policy.
The first controversy concerns the role that fiscal policy should play in the economic cycle
(Bénassy et al., 2010). While Barro (1979) advocates a fiscal policy independent of the
economic cycle (avoiding inter-temporal distortions by keeping primary expenditure and
tax rates unchanged), another literature argues that the focus should be on deficit control
and medium-term debt reduction. In contrast, the Keynesian model assumes that fiscal
policy should be countercyclical. This latter view has been supported in recent literature
(OECD, 2010; Baum et al., 2012). Basically, because the time lags in the implementation
of fiscal policy are often considered long, they undermine the effectiveness of fiscal
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policies in times of recession (Ramey, 2011). Although Brand (2012) suggests that one of
the conditions for greater fiscal efficiency is the rapid implementation of the stimulus
policy, this issue is still under discussion. Thus, in the recent literature developed by Ganem
(2014), the author indicates that the effectiveness of fiscal policy depends on three
conditions: being timely, temporary and targeted. In a context of increasing
interdependence between economies, fiscal policy is less effective because of the existence
of "leaks" on the fiscal multiplier.
The second controversy concerns the responsibility of States, in particular the role of the
Stability and Growth Pact, which is responsible for a constrained fiscal policy (Benassy et
al., 2010). As Artus (2011) notes, the theoretical framework for limiting the public deficit
is based on the assumption that it generates a negative externality. This could be transmitted
through interest rates that would rise if some countries had large public deficits, or through
inflation expectations linked to the monetization of excessive public debt on the other
countries of a monetary union. Thus, the main argument in favour of such budgetary
discipline is based on the risk that an unsustainable fiscal policy in a country could threaten
the monetary stability of the union. This fiscal discipline is supposed to make relations
between the fiscal and monetary authorities more transparent and to prevent conflicts of
objectives that can lead to an increase in public deficits and then in interest rates. Otherwise,
unsustainable fiscal policy increases the risk of pressure on monetary policy for higher
inflation or a very low interest rate.
Beyond the relevance of these analyses, the constrained measures of the Stability and
Growth Pact cannot guarantee the sustainability of public finances. It is to this conclusion
that the literature (Jobert and Tuncer, 2009; Wickens, 2010) comes to the conclusion that
the Stability and Growth Pact itself is neither a necessary nor a sufficient condition for
ensuring and guaranteeing the sustainability of public finances. The public finance crisis in
the Eurozone (2009-2010) revealed the failure of the Stability and Growth Pact to impose
fiscal discipline in some countries such as Greece. Likewise, it is interesting to note that
the debate on the modalities of the Stability and Growth Pact to ensure budgetary discipline
has revealed strong limitations (Benassy et al., 2010). It is asymmetrical and carries a procyclical bias because it encourages governments to reduce their deficits at the bottom of
the cycle and not at the top of the cycle. It is noticeable that the theoretical literature remains
unclear in explaining the scope of the Stability and Growth Pact through fiscal policies to
stabilize the economic cycle. These different and often conflicting assumptions form the
basis of an important empirical literature that has been developed since then.
2.2. Economic cycle and fiscal policy: Synthesis of the empirical literature
The empirical literature on fiscal policy cyclicality or fiscal activism has been extensive in
recent years. The first empirical studies on the cyclicality of fiscal policy can be traced back
to the work by Gavin and Perotti (1997). These authors show that fiscal policy in Latin
America was pro-cyclical. From this baseline study, some authors (Kaminski et al., 2004;
Manasse, 2005) show that this revealed fiscal pro-cyclicality is not only a Latin American
phenomenon, but is common to many developing countries. In fact, studies within African
Franc Area (AFZC) show that monetary and fiscal instruments are highly pro-cyclical. This
result indicates the ineffectiveness of these instruments in their stabilization function
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(Demirel, 2010). These studies are generally based on two methodological approaches.
This includes panel regressions on macroeconomic variables with which the authors
associate estimators (DMC and GMM) with or without cross effects and threshold effects
modeling with gross or smooth transition. Among the studies that are included in the first
methodological approach, we have those of: Talvi and Végh (2005); Dramani (2007) and
Adedeji and Williams (2007); Diallo (2009), Guillaumont and Tapsoba (2011), Coulibaly
(2013) and Wade (2015).
In fact, Talvi and Végh (2005), in their study covering a sample of 56 countries, show that
fiscal policies in the G7 countries have been non-cyclical, while they are pro-cyclical in
developing countries. This pro-cyclicality was highlighted by Dramani (2007) and Diallo
(2009) in their studies on AFZC and sub-Saharan African countries respectively. In
addition to the pro-cyclicality of fiscal policies in relation to GDP as revealed by Dramani
(2007), the study highlights the existence of a contra-cyclicality of these policies with
respect to inflation. The major contribution of Diallo's (2009) work is to have highlighted
the importance of strong institutions as a mechanism for inverting the pro-cyclicality of
fiscal policies. On the other hand, the empirical literature through Talvi and Végh (2005)’s
study explains this pro-cyclicality by the fact that fluctuations in the fiscal base prevent the
achievement of large budget surpluses during periods of expansion when confronted with
pressures from different social groups and lobbies for an increase in public spending.
Like previous studies, Wade (2015)’s study shows that pro-cyclicality results from a
reduction in States' margin of intervention in the use of the budgetary instrument when
fiscal policies are constrained by rules. Adedeji and Williams (2007), on the other hand,
already explained that this pro-cyclicality depends on the fact that the fiscal adjustment is
not instantaneous. The study reveals the current fiscal performance is dependent on the
previous year's performance. These results seem to support the prevailing opinion that the
provisions of the CSGSP should be reviewed in this era of major challenges that are
emerging on the horizon. In addition to these categories of studies, which advocate a review
of the convergence criteria, we can associate those by Guillaumont and Tapsoba (2011),
Coulibaly (2013) on the WAEMU zone.
Earlier, Guillaumont and Tapsoba (2009), using the "modified" Talvi and Vegh's model,
showed that the pro-cyclicality of fiscal policies became more prominent in the WAEMU
during a recession. Moreover, in another study, Guillaumont and Tapsoba (2011) show that
in recession phases, the WAEMU fiscal authorities reduce public spending and increase
their tax burden rate.
Although these results are conclusive, they do not state the relevance of the BBB as a fiscal
stabilization driver. It is in this framework that Coulibaly (2013)'s contribution shows that
WAEMU's fiscal policies have been non-cyclical and do not allow for an adjustment of the
evolution of the external public debt. The study supports the idea that the primary fiscal
balance could substitute the overall balance as a standard of sound public finance
management, as it offers more flexibility. Huart (2011) also supported the non-cyclical
fiscal policy within the European Union countries in 2009. Hence, these studies questions
the effectiveness of the BBB in performing its role as a cyclical stabilizer for economies.
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In short, the results of these studies lead, without any objection, to the conclusion that the
role played by fiscal policies in smoothing the economic cycle within the WAEMU is very
mixed. These findings contradict an optimal fiscal policy as defined in the literature.
However, the main limitation of all these studies is that they assume a linear relationship
in budget responses over the economic cycle. But there could be a non-linear relationship.
Studies within AFZCs that take this limit into account adopt threshold effect models with
gross or smooth transition. In the first group adopting threshold effect modeling where the
transition is gross (Hansen, 1999), there is a study by AryTanimoune et al. (2008) on
WAEMU over the period 1986-2002; then that of Bikai (2010) on the economies of
EMCCAS (Economic and Monetary Community of Central African States). These studies
reveal that fiscal policies in these countries have had a Keynesian influence on GDP when
the debt ratio is below 83% (for WAEMU) and 79% (for EMCCAS) respectively.
Although the results of this approach are relevant, they are nevertheless limited in
methodological content. In fact, the Hansen (1999) approach assumes that the transmission
mechanism from one regime to another is supposed to be gross and there is no guarantee
of accuracy. Similarly, the elasticity of GDP in terms of fiscal policy is assumed to be
constant from one country to another. This assumption is not straightforward according to
the principle of economic dynamics. Moreover, these studies did not clearly incorporate
the economic variables that are the source of such a non-linear relationship between GDP
and the budgetary balance. Smooth transition threshold effect modeling is one of the
methodological alternatives used in the empirical literature to address these limitations. The
work by Wade (2015) and Bini et al. (2016) is part of this approach and focuses on
WAEMU's countries. Thus, these studies reveal a debt threshold of 49.8% and 48% as a
percentage of GDP respectively. In contrast to the high debt threshold (79-83%) found in
previous studies, these studies justify this moderate threshold (around 50%) by considering
the effects of debt reduction from which most economies have benefited through the PPTE
initiative.
In total, almost all the empirical literature seeks to highlight the effect of fiscal policies on
economic activity. The inverse relationship is rarely examined. This paper attempts to do
this by explaining the threshold effects of the cycle and debt, in relation to the BBB.
However, before this stage, it seems necessary to us to explain through stylized facts the
budgetary response according to the cycle in the WAEMU zone.
2.3. Stylised facts in WAEMU
For the objectives of this section, the primary structural balance excluding grants (PSB) is
used to capture the fiscal policy stance. Compared to other balances, it remains more
credible in demonstrating the orientation of discretionary fiscal policy (Bini et al., 2016).
It is assessed using the following relationship: 𝑃𝑆𝐵ℎ𝑑
𝑎𝑋
𝑒 , where: PSBhdt: the
primary balance excluding actual grants; X is the difference between actual and potential
GDP; a. X t is the short-term primary balance; as the elasticity of the primary balance to the
economic cycle, the parameter a. measures changes in the primary balance due to a 1%
increase in real GDP; et is the residual of the model. It ( et ) represents the structural primary
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balance. The figure below summarizes the main trends observed in the fiscal response over
the economic cycle in WAEMU countries from 2000 to 2018.
Figure 1. Dynamics of fiscal policy in WAEMU from 2000 to 2018

Source: Author’ construction.

The above figure suggests that WAEMU is increasingly pursuing pro- and counter-cyclical
fiscal policies in the expansion phase. In fact, from 2001 to 2003, following any economic
expansion, fiscal policies were pro-cyclical in nature. On the other hand, following the
recession generated by the financial crisis of 2007, they were counter-cyclical during 2008
and 2009. This shows that the fiscal policy pursued during this period was expansionist in
order to offset the negative effects of the crisis. However, its effect was temporary and,
apart from 2012, from 2010 to 2013, there was a pro-cyclical nature of the budgetary
instrument in a recessive context. This fiscal behaviour was previously observed in 2000,
2004 and 2007. In addition, as shown by Figure 1, except for 2014, which was an
exceptional case of contra-cyclicality in a recession, fiscal behaviour during an expansion
period is ambivalent among WAEMU countries. Fiscal policies switch between contracyclicality (as in 2005, 2006, 2008, 2009 and 2012) and pro-cyclicality (2001, 2002, 2003,
2015 and 2016). In the light of the conclusions by Creel et al. (2011) about optimum fiscal
activism (counter-cyclical or non-cyclical), the stylized facts show that the WAEMU's
authorities behaved optimally in the years 2005, 2006, 2008, 2009, 2009, 2012 and 2014.
For the other years, the cyclicality of fiscal policies seems sub-optimal. In fact, out of a
total of 18 periods (2000 to 2017), fiscal behavior was pro-cyclical over 12 periods
compared with six (06) periods of contra-cyclicality. Thus, the dominance of a pro-cyclical
fiscal policy has been highlighted in the WAEMU zone. This result confirms the empirical
contributions within WAEMU (AryTanimoune et al., 2008; Wade, 2015).

Budget policy, economic cycle and debt in the West African Economic and Monetary Union (WAEMU) countries 159

Therefore, this empirical literature supports the idea that the multilateral surveillance
adopted by WAEMU creates a pro-cyclical bias in public spending during recessions that
is stronger than in other African countries. This result suggests a change in the rule of
multilateral surveillance (introducing as a criterion, for example, the achievement of budget
surpluses during periods of expansion) in order to ensure greater efficiency of fiscal policy
in the Union. In the same vein, this study seeks to determine the conditions for the
effectiveness of the primary budget balance as an instrument for cyclical stabilization
through a modeling of threshold effects with smooth transition in a panel.
3. Methodology
This section aims to test possible threshold effects with smooth transition in panel as
developed by Gonzales et al. (2005) between the cycle and debt on WAEMU fiscal policies.
Several variables are used in the literature to capture fiscal policy. This paper uses the basic
budgetary balance to capture fiscal policy. This choice is justified because it constitutes the
key criterion of the WAEMU CSGSP and also to comply with the requirements of this
mechanism.
3.1. Specification of Panel Smooth Transition Regression (PSTR)
Referring to the work by Pommier (2004) and Coulibaly (2013), the budget balance (basic
or primary) is explained by its level in the previous year (St-1), the debt delayed by a period
(Dt-1) and then the output gap of the current year (Xt). Based on this work, we specify the
equation below as follows to highlight a possible non-linear effect of the economic cycle
(X) and debt (D) on the basic budget balance (S) in the case of the presence of two regimes
(a threshold).

Sit  i  0 X it  1 X it ( git , ,  )  Zit .  eit

1

where: i a vector of individual fixed effects; 𝑒 is the error term that is independent and
identically distributed i.i.d. (0, 𝜎 ).
Xit, is the variable of interest (the output gap or the debt). The output gap is defined as the
relative deviation of observed GDP from its trend level. Depending on whether this gap is
positive or negative, it represents a phase of high economic activity (expansion) or low
economic activity (recession) respectively. Zit is a vector of the variables of control (ratio
of FDI/GDP; opening rate and terms of trade) that we use in our specification in accordance
with the work by Adedeji and Williams (2007).
( git ,  , ) is a continuous transition function to model the smooth transition (constrained
between 0 and 1. This is associated with a transition variable (denotes dgit which can be the
ratio of the previous debt or the ratio of output gap/GDP). 𝜆 is a threshold parameter and 𝜃
the transition speed or smoothing parameter which measures the slope of the transition.

The parameters (𝜃and𝜆) will be estimated. In such a specification, the two parameters
(𝜆. . 𝑒𝑡. . 𝜃) depend on the number of regimes r (with j = 1, r).
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In equation No. 1,  ( g ,  ,  ). represents the logistical transition function proposed by
it
Gonzales et al. (2005). It takes the following form:

( git , ,  )  1  exp( ( git   ))1.

2
If the transition variable (git) is different from the threshold variable (Xit), the elasticity of
the FB with respect to Xit (output gap) in function of the transition variable (debt) for the
iieme country at date t is written:

SBBit
 0  1*(git , , )  0  1*1  exp( (git  ))1
X it
According to the definition of the transition function we have:
ait 
𝛽
𝛽

𝑎 ≺𝛽
𝛽
𝛽
𝑎 ≺𝛽

𝑖𝑓𝛽 ≻ 0
since 0
𝑖𝑓𝛽 ≺ 0

𝛤 𝑔 , 𝜃, 𝜆

3

1

The marginal effect (𝑎 ) reverts to the value of (𝛽 ) and (𝛽
𝛽 ) as soon as the transition
function ( git ,  , ) tends respectively towards 0 and then towards 1. With regard to the
smoothing parameter, the PSTR corresponds to a PTR with three regimes (two thresholds)
as soon as its value (𝜃) tends towards infinity (→ ∞).
In contrast, when 𝜃 tends towards zero (  0 ); the transition function ( git ,  , ) becomes
a constant and the PSTR model merges with a panel of individual fixed effects. Basically,
as in the Logit and Probit models, it is preferable to interpret the sign of the estimated
parameters that indicate a decrease or increase in elasticity. In this context, these parameters
simply indicate whether the effect of the economic cycle (debt) on the BBB has increased
or decreased. We will refer to a non-linear effect, since 0 and 1 change in sign (+/-). If
the two coefficients ( 0 and 1) are of the same sign, we refer to a strengthening effect on
the relationship between the economic cycle (or debt) and the BBB from the threshold thus
determined. It is worth noting that the methodology of the PSTR is sequence-based. It is a
question of: (i) the non-linearity test; (ii) the residual non-linearity or "no remaining
linearity" test which aims to test the number of transition regimes or functions necessary to
capture all the heterogeneity and non-linearity in the data; (iii) the model estimation by
non-linear least squares in the data.
3.2. Description and data sources
The data used in this study come from two databases: WDI (World Development
Indicators) and the WASCB (West Africa Sates Central Bank) database. The study period
is from 1982 to 2018, covering all UEMOA countries except Guinea Bissau. The estimates
were made using panel data. The advantage of working with panel data for a regime change
model is that they simultaneously solve heterogeneity, autocorrelation and temporal
instability issues in the relationship over time (Fouquau, 2008). More specifically, the data
we use include:
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 (i) The basic budget balance ratio (BBB) to GDP: it is calculated as follows: BBB =
total revenue excluding grants - current expenditure (including loans minus repayments)
- capital expenditure from own resources. These data are from the WASCB database.
 (ii) The economic cycle (output gap noted X) is defined as the ratio to GDP of the gap
between observed GDP and its potential level assessed via the Hodrick-Prescott filter.
 (iii) The debt-to-GDP ratio was calculated from WASCB data.
 (iv) Terms of trade: this variable was calculated by relating the export price index to the
import price index from the WDI database.
 (vi) Trade openness was assessed through the sum of exports and imports as a
percentage of GDP. These data are from the WDI database.
 (vii) The FDI ratio to GDP was calculated from WDI data.
Table 1. Descriptive statistics
Variables

Number of
Observations
252
252
252
252
252
252

Basic budget balance (BBB)
Economic Cycle (% of GDP)
Debt (D)
FDI/GDP
Term of exchange (TE)
Openness rate (OR)

Mean
-7.3
-9.9
62.2
1.54
92
58

Standard
deviation
4.5
51
30.7
2.4
23
19

Min

Max

-31.1
398
13
-1.13
8
28

2,8
49
167
17
169
11

Source: Author’ estimates.

From this table, it appears that the BBB remains slightly correlated with the explanatory
variables. Regarding the explanatory variables, they remain slightly correlated with each
other (low correlation compared to 0.5). Thus, these results suggest that the risk of multicolinearity in the model is almost negligible (Table 2).
Table 2. Correlation coefficients among the different explanatory variables
Variables
BBB
Cycle
FDI
Debt
TE
OR

BBB
1
-0.1
-0.1
0.1
0.32**
0.22

Cycle

FDI

Debt

TE

OR

1
-0.34**
-0.08
0.29**
0.11

1
0.02
-0.18
-0.09

1
0.07
0.11

1
0.18**

1

Source: Author’ estimates: **significant at the 5% threshold.

In addition, it is worth noting that the unit root test on panel data (Pesaran, 2004) indicates
that most variables of interest are stationary at the level (Table 3). This result allows us to
display the estimation results.
Table 3. Stationarity results
Variables
Terms of exchange
Basic budget balance
Previous debt (D)
Openness (OR)
Economic Cycle(X)
FDI/GDP

IPS Test (1997)
(1stGeneration)
-2.86(0.29)
-2.73(0.01)
-4.71 (0.33)
-4.16 (0.22)
-3.05 (0.01)
-3.09(0.43)

Pesaran Test (2004)
(2 ndGeneration)
-3.29(0.11)
-1.30(0.02)
-1.25 (0.02)
-6.95 (0.01)
-3.42 (0.02)
-1.48(0.24)

Source: Author’ estimates: (...) are the p-values associated with each statistic.
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3.3. Linearity test
It aims to check whether the PSTR structure is appropriate. The point is to examine whether
there is no linear relationship between the endogenous variable (BBB) and the exogenous
variables (the economic cycle and debt). The Table 4 shows the results of the non-linearity
test.
Table 4. Result of the non-linearity test
Specifications
Threshold
Transition variable
m (Centralization parameters)
H0 : r = 0 vs H1 : r = 1
H0 : r =1 vs H1 : r = 2

Model No. 1
Economic cycle
Cycle
m=1
0.007 (0.93)
0.09 (0.65)

Model No. 2
Economic cycle
Debt
m=1
7.12 (0.008)**
1.32 (0.98)

Model No. 3
Previous debt
Debt
m=1
3.89 (0.09)
3.5 (0.45)

Model No. 4
Previous debt
Cycle
m=1
7.12 (0.008)**
1.2 (0.67)

Note: the values in brackets are p-values. We just present in the above table the Fisher statistics of the Lagrange
Multiplier (LMF) proposed by Gonzales et al. (2005). The other two statistics (LM and Pseudo LRT) yield
the same results ** significant at the 5% threshold. The linear model (r = 0) is tested versus a threshold
model (r = 1). If the null hypothesis is rejected, the single-threshold model is tested versus a two-threshold
model (r = 2). This procedure continues until the assumption of an additional threshold is not rejected.
Source: Author’ estimates.

In the different models, it is a question of investigating the non-linearity between: (i) BBB
and the economic cycle using the cycle in the transition function (Model 1); (ii) BBB and
the economic cycle, using debt in the transition function (Model 2); (iii) BBB and previous
debt using debt in the transition function (Model 3); (iv) BBB and debt using the cycle in
the transition function (Model 4).
The results of the test show that the hypothesis of non-linearity is confirmed for models 2
and 4 while it has been invalidated for models 1 and 3. Since then, we have been interested
in these models for which the non-linearity hypothesis has been accepted in the rest of the
analysis. Moreover, it appears from these models that a single transition function is
sufficient to clean out non-linearity, because the alternative hypothesis H1: r = 2 is rejected
(p-value > 5%) in any case. In this respect, for reasons of simplification, we have assumed
for those models in which the non-linearity relationship has been identified, that a single
transition function to a threshold is more than sufficient. Using this methodology was less
about highlighting the exact number of regimes generated than about highlighting the nonlinearity between the economic cycle and BBB debt.
3.4. Empirical results
The preliminary test results being conclusive, we present in Table 5 the final estimate of
the PSTR model in order to highlight the relationship between the BBB and: (i) the
economic cycle subject to the level of previous debt (Model 2); (ii) the previous debt
subject to the level of the economic cycle (Model 4).
The first and foremost comment arising from this table is the value of the smoothing
parameter (  ) which indicates the relevance of the PTR (abrupt transition) or PTSR
(smooth transition) model. In fact, as Eggoh (2009) points out, when  is high (low), PTR
modeling (PSTR) is appropriate in highlighting the non-linearity relationship between two
variables; only that the adjustment that will occur at the slope level is very high (gradual).
In the case of a PSTR, this suggests that the transition from one regime to another is smooth.
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In the light of the estimation results (via the slope), the structure of the PSTRs is suitable
to highlight the non-linearity in models No. 2 and 4. Thus, we are able to support the idea
that the transition between the two extreme regimes is rather smooth for these models (No.
2 and 4).
Table 5. Final results of the PSTR model
Specifications
Threshold
Transition variable
(m* ; r*)
Threshold (𝜆)
Slope value 𝜽

Endogenous variable: Basic Fiscal Balance
Model No. 2
Model No. 4
Economic cycle
Previous debt
Previous debt
Economic cycle
(1 ; 1)
(1 ; 1)
66
2.1
8.9
1.4
Coefficients
p-value
Coefficients
p-value
0.18
0.001**
0.10
0.005**
-0.01
0.000**
-0.18
0.006**

Parameter 𝜷𝟎
Parameter 𝜷𝟏
Control variables
Termes of l’exchange
-0.02
0.008**
FDI/GDP
0.15
0.23
Openness
-0.02
0.37
Source: Author’ estimates: ** Significant at 5% threshold.

-0.02
-0.23
-0.02

0.001**
0.07*
0.38

The results presented in Table 4 show that the coefficients (  0 ) are positive while those
of ( 1 ) are negative for models in which non-linearity has been validated. Thus, for these
different models, we can say that the non-linearity between the BBB and the cycle and debt
respectively has been confirmed for given levels of certain macroeconomic variables. In
this respect, it could be considered to highlight the marginal effects of models (2 and 4) for
which the transition is smooth (smoothing parameter estimated at 8.9 and 1.4).
Since the estimated parameters are not directly interpretable, it is possible to assess the
impact of debt on the relationship between the BBB and the economic cycle via the signs
of coefficients (marginal effects or elasticity). From equation No. 3, the marginal effect of
the BBB in relation to the economic cycle (A.SBB/X) as a function of external debt is given
by the relationship (4); whereas that of the BBB in relation to previous debt (A.SBB/D) as
a function of the economic cycle, by the expression (5).

ASBB/ X  0,18  0,01* 1  exp(8,9(Dette 66))

1

4

ASBB / D  0,10  0,18*1  exp(1, 4(Cycle  2,1))

1

5

Analysis of the relationship between the basic budget balance (BBB) and the economic
cycle subject to the previous Debt (transition: Debt-to-GDP ratio).
Considering model 2 (Equation 4), we can see that the coefficient 𝛽 is positive (𝛽 = 0.18)
while the coefficient 𝛽 is negative (-0.01). 0 being of positive sign, this implies that a
counter-cyclical fiscal policy has a positive effect on the elasticity of the BBB with respect
to the cycle when the debt ratio is below 66%. Thus, although the cycle is positively
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associated with the BBB, the latter would be more sensitive to fluctuations in economic
activity in countries with high debt ratios. On the other hand, the negative sign of the
parameter 𝛽 indicates that the increase in the previous debt ratio above a threshold of 66%
has a negative effect on the elasticity of the BBB with respect to the economic cycle. This
result means that a policy of excessive debt makes fiscal activism inefficient. Thus, any
policy of controlling the BBB according to the cyclical position of the economy is effective
for a debt ratio below 66%.
As already shown, the low value of the slope (8.9) suggests that the structure of the PSTR
is suitable for model No. 2. This smooth transition is illustrated by Figure 2.a, which
describes the evolution of the BBB's elasticity over the economic cycle as a function of the
debt ratio.
Moreover, regarding the influence of variables of control on the BBB, the results indicate
that an improvement in the terms of trade contributes to reducing the BBB's deficit. This
implies that an appreciation of the BBB (deficit reduction) would require policies that
would not only improve the terms of trade, but also control the debt ratio (at 66%).
Analysis of the relationship between the BBB and previous debt subject to conditions
at the economic cycle level (transition: economic cycle)
In the same vein as model 2, it emerges from the parameters (𝛽 = 0.1 and 𝛽 = -0.18) of
model 4 (equation 5) that an expansive fiscal policy positively affects the BBB's elasticity
with respect to debt if and only if it is in a context of procyclical fiscal policies (high
economic cycle). Moreover, this positive coefficient (𝛽 = 0.1) indicates that the dynamics
of the BBB adjusts the debt growth when the economy is in a phase of high growth. Thus,
an increase in the level of public debt is associated with an appreciation of the BBB when
the economy is expanding. This is the result found in Coulibaly (2013)’s study which shows
that "the Primary Base Balance has an advantage over the BBB excluding grants to adjust
the positive evolution of the public debt...". Contrary to the result of this study, ours
indicates that the BBB could reduce the evolution of the debt ratio only if the economy is
in an expansion phase. This implies that a reduction policy of the BBB based on previous
debt could be viable when the economy is in a boom.
These results have significant implications on how fiscal policy is funded depending on
whether the economy is expanding or contracting. If it is less affected by debt, the results
are certainly modified. In this respect, a reorientation of the funding method of fiscal policy
other than debt is necessary, particularly in periods of economic recession. In fact, in
periods of economic downturn, WAEMU's economies will struggle to meet the BBB
budget standard set by the CSGSP.
Similarly, based on our variables of control, the results show that an increase in FDI and
an improvement in the terms of trade contribute to a reduction in the BBB deficit. In
addition, due to the low value associated with its slope (Model no. 4), the structure of the
PSTR is appropriate in this model. Figure 2.b describes the evolution of the BBB's elasticity
with respect to debt as a function of the economic cycle.
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Overall, these results have implications in terms of economic policies that aim to reduce
the BBB's deficit without compromising the achievement of fiscal discipline, which is a
guarantee of the stability of the WAEMU's financial and monetary system. These are
measures that aim to control the debt ratio while encouraging the emergence of economic
expansion phases. Thus, the strengthening of political stability combined with a strategy of
attracting FDI and a policy of internal processing of raw materials in order to reduce the
extent of the deterioration in the terms of trade are necessary for this purpose.
Figure 2. Effect of debt and the economic cycle on the elasticity of the BBB

Figure 2.a. Effect of debt on BBB/Cycle’s elasticity Figure 2.b. Effect of cycle on BBB/Cycle’s elasticity

Source: Author’ construction.

4. Conclusion
This study attempted to assess the non-linear effect of the economic cycle and debt on the
BBB within WAEMU's countries. Based on a threshold effects model with smooth
transition in panel (PSTR) developed by Gonzales et al. (2005), the hypothesis of nonlinearity between the BBB and the economic cycle (debt) has been confirmed. The results
show that the dynamics of the BBB adjusts the increase in external debt when the economy
is in a period of economic upturn. Similarly, the study shows that to be effective, any
measure to reduce the BBB deficit in WAEMU's countries must take into account the debt
ratio achieved (less than 66%) by the economies, particularly during periods of expansion.
Such a result concerning the conditions for the effectiveness of the BBB's reduction in
accordance with the cyclical position of the economies or the level of debt would probably
not be unanimously accepted and would lend themselves to methodological improvements.
In this study, the transition variables used in the transition functions lower the sensitivity
of the BBB to the economic cycle. Thus, we can consider investigating the transition
variables that condition non-linearity and that increase in sensitivity of the relationship as
a result of their growth. Similarly, one could also consider assessing the relationship
between the BBB and the economic cycle by using the MS-VAR (Markov-Switching
Vector Autoregressive) model in which, unlike the PSTR, the variable of the transition
between the regimes follows a Markovian process that is unobservable; but also, the
different regimes are discrete and stochastic in nature.
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