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Abstract

Chad, Central African Republic, and Congo have been identified by the African
Development Bank as fragile states. Despite their socio-political stability, the other
countries of the subregion, which are Cameroon, Gabon, and Equatorial Guinea, are
exposed to risks of various kinds related to refugees from neighbouring countries
and war against the Islamic sect Boko Haram. This study aims at carrying out a
comparative analysis of the effects of public spending on economic growth in the
aforementioned six countries by highlighting the differential effects of investment
spending and consumption spending. The study covers the period 1975-2016. Time
series regressions using the ARDL approach is applied. Taking into account the
threshold effects for each country and each type of expenditure seems important for
better formulation of policy recommendations. The results reveal a stable long-run
relationship between public expenditure and the economic growth rate in the CEMAC
subregion. Policies aiming at increasing the share of publicinvestment expenditure to
the detriment of public operating expenditure are recommended. Public expenditure
should also be oriented towards productive development projects.



1. Background of the study and
problem statement

The theoretical debate on the contribution of public spending to economic growth
remains topical and controversial. Two main views are noted in the literature. First,
the Keynesian approach that apprehends public spending as an engine of economic
growth. Thus, state intervention boosts economic activity when the demand is
depressed and slows it down when it is high and may lead to internal and external
imbalances (Yovo, 2017b). In the short term, public spending can stimulate aggregate
demand and boost economic growth. The argument in favour of public spending
shows that public spending on roads, electricity, transport, telecommunications,
education, and health generates externalities that improve the productivity of
enterprises and can therefore support economic growth (Blejer & Khan, 1984). The
increase in exports, which is a key sector for growth in Less Developed Countries
(LDCs), requires the development of transport and communication infrastructures,
resulting in the opening-up of rural areas and facilitates the transportation of products
to the marketing centres. Such an improvement in exports would translate into an
improvement in the balance of payments and overall demand. It is in this context
that public expenditure contributes to the increase in the absorption capacity of the
economy. They are, therefore, complementary to private production (Arrow & Kurz,
1970).

Contrarytothe Keynesian approach, the second thesis defended by the neoclassical
authors argues that an expansionary fiscal policy does not have a favourable effect
on economic activity. According to these authors, policies of economic revival by
public expenditure would produce depressive effects on the economy because
public spending has a crowding-out effect on private investment and consumption.
These negative effects stem from the fact that economic agents anticipate the future
consequences of fiscal policy and adjust their consumption and savings behaviour
accordingly (Feldstein, 1982; Barro, 1990).

This theoretical controversy has also led to a large empirical work, and the debate
still inconclusive. The effects of public spending on economic growth vary as much
by country or region as by the nature of spending.

The CEMAC! subregion is located in Central Africa. This subregion has been
weakened by several decades of socio-political instability, as well as huge waves of
refugees from unstable countries towards the more stable countries. This poses a
threat to the macroeconomic equilibrium of the latter.? It is a situation that destabilizes
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the entire subregion and destroys the capacity of states to pursue appropriate
economic, social, and political management.

According to the African Development Bank, 19 African states are identified as
fragile, including three CEMAC countries, namely Chad, Central African Republic, and
Congo (BAD, 2014). The International Monetary Fund (IMF, 2017) has also classified
these three countries as fragile. All these countries have been characterized in recent
decades by socioeconomic instability, which has undermined the efforts of the leaders
or policy makers in the implementation of the relevant public policies. The Republic
of Congo, whose oil exploitation dates back several decades, could have taken off
economically. The destabilization of this country by armed gangs who compete for oil
revenues has transformed it from a middle-income country to a fragile country. Chad
has been faced with a long civil war characterized by particularly deadly rebellions.
The Central African Republic is one of the African countries with the highest number
of coups.

The three other countries of the subregion, Cameroon, Gabon, and Equatorial
Guinea, which share a border with these fragile countries, despite their relative socio-
political stability, are shaken by the influx of refugees from these neighbouring states.
The situation worsened with the war imposed by the Islamic sect, Boko Haram, for
more than a year. Given the fact that all the six countries are in the same economic and
monetary union characterized by acommon monetary policy and acommon currency,
convergence criteria to be observed at the macroeconomic level, the various shocks
faced by fragile states can affect the other countries both socially and economically.

All the above-mentioned countries were subjected to the structural adjustment
plans following the economic crisis of the 1980s. Despite the austerity measures
implemented, the expected results were not obtained. Statistics on public expenditure
are provided for fragile countries and non-fragile countries for the period 1975-2016
(refer to Appendix 1 for graphs). According to the World Development Indicators (WDI,
2017) and the Bank of Central African States (BEAC), the total public expenditure
registered a decrease of 3.5% in Cameroon between 1975 and 1980, but increased
by 17.97% between 1980 and 1985. Between 1990 and 2000, a drop of 26.22% was
observed concerning total publicinvestment, before it registered an increase 0f 26.13%
between 2000 and 2016. Concerning public investment expenditure of Cameroon, an
increase on about 18% was observed between 1975 and 1980, but between 1985 and
1990, this variable decreased by 29.07%. From 1990 and 2000, a drop of 49.65% was
also registered, and between 2000 and 2016, public capital investment increased by
63.37% of GDP. Concerning public consumption expenditure, from 1975 to 1980, it
decreased by 10.95% and increased by 41.75% between 1985 and 1990. From 1990
t0 2000, operating expenditure faced a decrease of 16.19%. Lastly, from 2000 to 2016,
public consumption expenditure registered an increase of 15.28%. In Equatorial
Guinea, total public expenditure as well as public investment expenditure decreased
at a rate of 68.44% and 94.71%, respectively, between 1975 and 2016, while operating
expenditureincreased by 0.17% during the same period. Similar dynamics is observed
in Gabon during the period of the study. In this country, total public expenditure
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decreased by 36.51% during the study period while operating expenditure dropped
by 21.76%. In the fragile countries (Central African Republic, Chad, and Congo),
between 1975 and 2016, total public expenditure registered a downward trend of
43.84%,61.59%, and 13.99%, respectively. The sameis observed concerning operating
expenditure, with a rate of decrease of 57.58%, 75.12%, and 22.18% in CAR, Chad,
and Congo, respectively. Concerning capital expenditure, it increased by 6.69% and
31.95%, in CAR and Chad, respectively, and it decreased by 27.83% in Congo.

Based on the WDI (2017), the rate of growth of real GDP decreased by 60.42% in
Cameroon, by 88.21% in Gabon, and by 557.42% in Equatorial Guinea. Concerning
the fragile countries, Central African Republic faced an increase of 1019% in its real
GDP, Chad and Congo, registered a decrease of 178% and 124%, respectively.

Given the controversy in the literature, the still difficult socioeconomic situation
in the three CEMAC states identified by the African Development Bank (AfDB) as
fragile’, the situation of other states that are under various threats from neighbouring
countries, should we not question the nature of the relationship between public
spending and economic growth in all these states? In other words, can public
expenditure be seen as an engine of growth in the CEMAC states? What comparison
can be made between the effects of public spending on the economic growth of the
CEMAC fragile countries and the effects this spending would have on the economic
growth of other countries in the subregion? Can these effects vary between investment
and operating expenditures? For countries with insignificant effects, what would be
the threshold at which public spending would have a positive impact on economic
growth?



2. Literature review

Review of theoretical work

The theoretical controversies about the effects of public spending on economic
growth have their origin in the role of the state in the economy through fiscal policy.

In the late 1930s, Keynesian economists paid attention to the role played by the
state as far as economic growth is concerned. They argued that public expenditures
constitute an exogenous factor and a policy instrument that promotes economic
growth since they stimulate the aggregate demand of the economy. The idea of the
Keynesian theory is that government can boost economic performance by financing
various spending programmes. Hence, public investment expenditures dedicated
to public goods and services such as roads, health, telecommunications, electricity,
and education stimulate aggregate demand and boost economic growth. Hence,
high levels of government expenditures increase employment, profitability and
investment via multiplier effects on aggregate demand. Public expenditure augments
the aggregate demand, which leads to an increased output depending on expenditure
multipliers (Patricia & Izuchukwu, 2013).

The Keynesian thesis can be better understood through a presentation made by
Greffe (1995). By considering a closed economy, the author shows that the multiplier
effect of budgetary expenditure has the same value as that of investment; the fiscal
multiplier actsin adirection contrary to that of the budget multiplier. Greffe (1995) also
shows that, in absolute terms, the budget multiplier is greater than the tax multiplier.
When the state acts by expenditure, the equilibrium income isimmediately modified by
the level of the corresponding expenditure. When the state acts by tax, the aggregate
income will be modified only when individuals have passed on to their expenditure
the reduction of their disposable income which they support by tax; this results to a
reduction of the effect since the coefficient applied to it is less than 1.

The effects of budgetary expenditures on income can best be seen through two
assumptions made by Greffe (1995)*:

« The result related to the first assumption denounces the presupposition that a
balanced budget is neutral; that is, it does not modify the equilibrium income.
The neutrality of the budget, in the sense just defined, would therefore imply
two conditions: on the one hand, the balance of the budget, and on the other the
stability of the budget.



ErrecTs oF PusLic ExPENDITURE ON EcoNnomic GROwTH IN THE CEMAC SUBREGION 5

« Concerning the second hypothesis, when the amount of taxes is induced by
income, the multiplier of public expenditure is lower. This decrease stems from
the appearance of a new leak, which is the direct tax. This result can be interpreted
in two ways: any fiscal stimulus is depreciated and the budget deficit leads to
automatic compensation; if a given change in income is to be achieved, it is
necessary to increase public expenditure more strongly than is implied by the
budgetary multiplier alone.

Financing public expenditure through debt is widely used in many countries.
However, this does not necessarily enhance economic performance. Economic agents
may anticipate the manner they reimburse this public debt and this changes their
behaviour. For this reason, Buchanan (1958) argued that financing public expenditure
via debt transfers the burden to future generations because the government will raise
taxes to pay the debt (Afonso & Ibraimo, 2018). Based on the Ricardian equivalence
theory, Barro (1974) argued that it is inefficient to boost economic growth through
fiscal stimulus. The Ricardian equivalence theory, stipulates that when an increase
in government spending is financed by debt, it leads to an increase in private savings
because the economic agents will anticipate an increase in taxes.

In spite of the efforts made by the Keynesian approach to build this model, it has
been the subject of many criticisms from the neoclassical economists who question
the positive relation between public spending and economic growth. The argument
of the neoclassical theory is based on the assumption that public spending reduces
private investment. According to the neoclassical theory, public spending negatively
affects economic growth since public spending leads to budget deficit that crowds out
private investment. Thatis, anincrease in public spending leads to the substitution of
public goods for private goods. This phenomenon leads to lower private spending on
education, health, transportation, and other goods and services (Suleiman & Aamer,
2006). Moreover, the financing of public spending through higher levels of borrowing
induces pressures in the credit market that result in higher interest rates and reduce
investment in the private sector. The neoclassical growth literature identified the
capital accumulation, labour force and exogenous technological progress as the
driving factors of economic growth (Solow, 1956). According to the neoclassical
growth model developed by Solow (1956), fiscal policy does affect economic growth
mainly in the short run, given that in the long run, economic growth is achieved via
an exogenous process that determines the rate of technological progress (Halkos &
Paizanos, 2015). Solow (1957) further argued that intervention through fiscal policy
helps to improve failure arising from the inefficiencies of the market (Iheanacho, 2016).

Contrary to neoclassical theory, the endogenous growth theory emphasizes the
potential effect of public expenditures on economic growth (Barro, 1991; Barro & Sala-
i-Martin, 1992). Through the endogenous growth model, Barro (1990) argued that the
effect of public spending on economic growth depends on the source of financing
used by the government; that is, the effect depends on how increased spending is
financed. The expenditures can be financed through tax, government borrowing and
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debts. If these expenditures are financed by a rise in direct taxation, the net effect
on growth may be negative, despite a positive effect on the marginal productivity of
private capital. If expenditures are financed by borrowing, then economic agents, who
reason over a long period, understand that today’s non-taxation is a tax deferral in
the future. As a result, they save the surplus income due to today’s non-taxation, to
pay future taxes. This tends to reduce demand and the increase in public spending is
compensated by the fall in private demand, thus reducing the effect of fiscal policy.
This argument illustrates the Ricardian equivalence theory as defended by Barro
(1974). Tax and borrowing are, therefore, seen as essential factors that directly reduce
the purchasing power or the aggregate demand of the economy (Siew-Peng & Yan-
Ling, 2015). This reduces the effects of the traditional Keynesian multiplier.

This controversy in the theoretical literature has been the subject of numerous
empirical studies.

Empirical literature review

On the empirical level, researches on the effects of public spending on economic
growth are hampered by a number of constraints linked to the nature and
timeliness of this exercise. For this reason, the results of various studies differ
according to the country or region, the methodology used, the nature of the data
collected or the category of public expenditure. Following Diamond (1989; cited in
Ouattara, 2007) who was one of the first researchers to study the effects of public
spending on economic growth, numerous studies have focused on this issue. The
work of Knight et al. (1993) resulted in a positive and significant effect of public
infrastructure investment on growth in a sample of developing countries during
the 1980s. Considering public investmentin transport and communication in their
approach, Easterly and Rebelo (1993) obtain the same conclusion for LDCs and
DCs. Nelson and Singh (1994) also found a positive relationship between public
infrastructure investment and economic growth in developing countries. Herrera
(1998), in the context of DCs and LDCs, assessed the effects of public spending on
education on long-run economic growth, highlighting the endogenous growth
model by accumulation of human capital in a single sector. He admits that the
dynamics of growth are driven by the state, whose choices of allocation of budget
resources control the rate of accumulation of human capital. Dessus and Herrera
(2000), in a study of 29 developing countries over an 11-year period, conclude that
public spending on physical capital has a positive impact on economic growth. They
adopted a panel data methodology of system of simultaneous equations. The work of
Véganzoneés (2001) on a panel of 87 countries, including 25 countries in sub-Saharan
Africa, shows a positive impact of publicinvestment in infrastructure on growth and
a complementary relationship between public and private investment. Through
Johansen cointegration approach on annual data from 1980 to 2008, Tamang (2011)
investigated the impact of education expenditures on economic growth in India. The
result of this study showed that there is a positive and significant effect of public



ErrecTs oF PusLic ExPENDITURE ON EcoNnomic GROwTH IN THE CEMAC SUBREGION 7

expenditure allocated to education and economic growth. Hussin et al. (2012)
considered public spending on education in their study and showed that this variable
positively and significantly affects economic growth in Malaysia. The VECM modelis
applied in their study. In the context of Nigeria, Ogungbenle et al. (2013) estimated
a VAR model and found a bidirectional causality between public health spending
and economic growth. The authors used annual time series data covering the
period 1977-2008. Different types of public expenditure are considered by Marattin
and Salotti (2014) in their study in Great Britain and Northern Ireland. They used a
structural vector error correction model and showed that total public consumption
and social security spending have a positive effect on private consumption. Marattin
and Salotti (2014) estimated the multiplier effect of five different types of public
spending on private consumption in the United Kingdom of Great Britain and
Northern Ireland through a structural vector error correction model. They conclude
that the total public consumption has a positive effect on private consumption and
hence on economic growth. Syed et al. (2017) capture the growth effects of public
physical and human capital investment in Pakistan. They used the Fully Modified
Ordinary Least Square technique to measure the long-term relationship between
these variables and economic growth at aggregate and disaggregate levels. The
authors found a positive effect of public physical investment on economic growth.

On the other hand, many authors have also failed to find positive effects of public
spending on economic growth. Thus, Ojo and Oshikoya (1995), by focusing on public
investmentin human capital, found in the case of sub-Saharan African countries, that
anincreasein public expenditure reduces GDP per capita growth. This result is similar
to that found by Ghura and Hadjimichael (1996) and Ténou (1999), whose study in
panel data relates to WAEMU countries. Ghura and Hadjimichael (1996) considered
the ratio of the budget deficit to that of public consumption expenditure, while Ténou
(1999) focused on the ratio of public consumption to GDP in percentage. Yovo (2017a)
carried out a study on Togo and also showed that total government expenditure did
not exert a positive externality effect on growth.

In the face of this controversy, numerous studies have focused on the comparison
of the effects of public expenditure on investment with that of public consumption
expenditure. Based on heterogeneous dynamic panel data from Korea, Singapore,
and Taiwan, Bukhari et al. (2007) showed that public spending may contribute to
economic growth in different ways. They found that public investment and public
consumption have a long-term positive impact on economic growth. The authors also
concluded that there exists bidirectional causality between public investment and
economic growth. Using a neoclassical growth model estimated using the Two-Stage
Least Squares method for the period 1980-2013, Yovo (2017b) assesses the impact of
the level and the composition of public expenditures on growth in Togo. He concludes
that the composition of public expenditures has significant effect on economic growth.
He found public consumption negatively and significantly affects economic growth,
while public investment has a positive and significant effect on economic growth.
However, total government expenditures do not affect economic growth.
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Devarajan et al. (1996) considered a group of 43 developing countries and found
that the share of total government expenditure (consumption expenditure plus
investment expenditure) has no significant effect on economic growth. However,
taking into account the composition effect for government expenditure, the authors
identified a positive and significant relationship between public consumption
expenditure and economic growth, while a negative and significant relationship is
obtained between public investment expenditure and economic growth. According
to the authors, this result is explained by a misallocation of budgetary resources in
favour of capital expenditure to the detriment of infrastructure maintenance costs.

Ghosh and Gregoriou (2008) obtained similar results for 15 developing countries.

Bose et al. (2003) disaggregated government expenditures by sector in their study
based on a cross-country panel in 30 developing countries. The authors found that
government capital expenditure and government education expenditure positively
affect economic growth. Gupta et al. (2005) examined a sample of 39 low-income
countries and showed that countries where public spending is more wage-oriented
tend to have low growth rates, while those that invest more in capital register faster
growth when spendingis associated with a modest deficit. The results of works carried
out by Keho (2008) on the Ivorian economy, Yovo (2017a) on Togo, and Saha (2014) on
Cameroon show a positive impact of investment spending and the negative effects
of government consumption expenditure on economic growth.

As can be seen, many works are in panel data and therefore cover several countries.
Despite the relevance of analyses, the results obtained mask the disparities that could
be detected between countries. In other words, cross-country growth regressions do
not capture the dynamics of the relationship between public expenditure and economic
growth variables and disregard country-specific factors. This aspect of the problem
undermines the relevance and scope of the economic policy recommendations. For
this reason, the present study will focus on individual countries.

In addition, threshold effects are not taken into account in empirical studies. In
the case of non-significant results, it would have been important to determine the
threshold at which total public expenditure, investment or consumption expenditure
would have a positive effect on economic growth. Determining these thresholds
would better guide the economic policy recommendations for each country. Thus,
this aspect of the problem will also be the focus of this study. Finally, apart from the
recent study by Saha (2014) on Cameroon, to the best of our knowledge, there are no
studies highlighting the differentiated5 effects of public expenditure on the economic
growth of countries in the CEMAC subregion. Thus, this study will also contribute to
the literature in the region.



3. Methodology

Our study uses secondary data from the Central Bank of Central African States
(BEAC) and World Development Indicators (WDI) published by the World Bank for
macroeconomic variables, and International Country Risk (ICR) for the governance
variable. These annual data cover the period 1975-2016, that is, 42 observations for
each country. They are both quantitative and qualitative in nature. This comparative
study focuses on the six CEMAC countries, three of which are classified as fragile
(Congo, Chad, and Central African Republic) and the other three (Cameroon, Gabon,
and Equatorial Guinea) which, despite their relative socio-political stability, face
various threats from neighbouring countries that can expose them to a situation of
fragility6 if adequate measures are not implemented.

For the status of fragility of the three countries of the CEMAC, refer to IMF (2017:
66). On the same page, the three other countries of this subregion, that is Cameroon,
Gabon, and Equatorial Guinea, are classified as non-fragile. This, therefore, justifies
the comparative analysis between fragile and non-fragile countries in the CEMAC zone.

The model to be used is based on the neoclassical economic growth model.
According to Solow (1956), production (Y) or economic growth depends on capital
(K) and labour (L) inputs. The production technology is given as follows:

Y=F(K,L) (1)
By considering a Cobb-Douglas type production function, the model becomes:
Y = AK“LF (2)

The parameter A captures technological changes. Following Yovo (2017b),
economic growth or growth output is closely related to the type of government
expenditure used for the capital stock K and to the labour force L. By considering the
logarithm of the production function, we have the following linear form:
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InY = nA + alnK + BinlL (3)

This equation can be rewritten as follows:

Yy =Qq + alDG + azL (4)

In this equation, DG is the ratio of total government expenditure relative to GDP.
Thevariabley captures the growth rate of the real GDP, and Lis as previously defined.
In this study, attention is paid to DG and L is neglected.

The equation can be expanded by disaggregating government expenditure into
government capital expenditure relative to GDP (DI) and government consumption
expenditure in relation to GDP (DF). Other variables are also included in the growth
model. These variables are trade openness (TRADE), the primary school enrolment
rate (TSP) which captures the effect of human capital on economic growth, the political
risk index (IRP) which is an institutional indicator, and the debt service (SD).

The functional form of the model to be estimated for each country is as follows:

TCPB, = f(c, DG, DI, DF, TRADE, TSP, IRP) (5)

Taking into account this functional relationship and the different tests to be carried
out, and following Yovo (2017b), two models will be estimated for each country. The
first model (6) uses the total government expenditure, DG,, as the main explanatory
variable. The second model (7) includes the other types of public expenditure
(governmentinvestment expenditure DI, and government consumption expenditure
DF,). Hence, we have the following equations:

TCPIB, = f3,+ f.DG, + .,TRADE, + S.ISP. + f.IRP +¢, (6)
TCPIB = Jy + /DI, + /,DF, + /. TRADE, + /ISP + /.IRP+v, (1)

In these equations, the following variables are used.
TCPIB; is the real GDP growth rate of each country for year t. This is the dependent
variable.
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The explanatory variables for each country for year t are as follows:

DG; isthevariable of total government expenditure (operating or consumption
expenditure plus capital expenditure) in relation to GDP;

DI, is the government investment expenditure in relation to GDP;

DF, is the government consumption expenditure in relation to the GDP;

TRADE, istrade openness calculated by the ratio (imports + exports) / GDP;

TSP, isthe primary school enrolment rate, this is to appreciate the behaviour
of human capital on growth;

IRP, is the political risk index, which is institutional indicator reflecting

government stability, socioeconomic conditions, corruption, the conduct
of democracy, the quality of the bureaucracy, etc.

Given that one of the specific objectives of the present paper is a determination
of thresholds level of government spending, the square values of public expenditure
variables (total government expenditure, public investment expenditure and public
consumption expenditure) are included in the two models. Hence, threshold effects
will be verified using non-linear regression specifications (Lupu & Asandului, 2017;
Yovo, 2017b). Thus, in order to determine the thresholds, models (6) and (7) become
(8) and (9), respectively. These are the models to be estimated for each of the six
countries of the CEMAC subregion:

TCPIB, = f3, + DG, + 5, DG? + S,TRADE  + 5,TSP. + B.IRP + ¢, (8)

TCPIB, = /o + A.DI, + /,DI; + 7.DF, + A,DF, + A;TRADE, + A;TSE + Z.IRE +v, (9)

In these equations, the square variable of total government expenditure is DG/,
the square variable of public investment expenditureis DI*, and the square variable
of public consumption expenditure is DF* . The procedure for the determination of
the threshold levels of public spending is presented in Appendix 2.



4. Data and estimated results

Before estimating the models, preliminary tests were performed. Appendix 3
presents the descriptive statistics while Appendix 4 presents the results related to the
Augmented Dickey-Fuller (1979) test for stationarity for each of the six countries of the
CEMAC subregion. The stationarity test shows that some variables are integrates at the
level (1(0)) while others are integrated in first difference (I(1)). Hence the conditions for
the use of ARDL model of Pesaran et al. (2001) are satisfied. Thus, the ARDL bounds
test was performed and the conclusion is the existence of the short-run and the long-
run relationships of the ARDL model.

The long-run and the short-run relationship between total government
expenditure and economic growth

1. Estimation of the long-run relationship between total government expenditure
and economic growth

The results from the long-run relationship are as follows:

12
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The long-run and the short-run relationship between disaggregated public
expenditure and economic growth

The estimation is done by disaggregating total government expenditure into
government capital expenditure (DI) and government consumption expenditure (DF).

1. The long-run relationship between government capital expenditure (DI) and
government consumption expenditure (DF) and economic growth

Government expenditures are disaggregated into operating and investment
expenditures. This enables to access the contribution of the composition of public
expenditure on economic growth.

Table 3 presents the results related to the long-run relationship between operating
and investment expenditures and economic growth.
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Interpretation of the results

The results from different regressions are summarized in the tables above. From
Table 1 to Table 4, it can be noted that, overall, these results are robust with respect
to the probabilities related to Fisher statistics (F-statistics) which are significant at
the 1% and 5% level. For all regressions that capture the short-run dynamics, the
values of the error correction term (ECT) are negative, less than 1 in absolute values
and significant; this further supports the long-run relationship and implies that the
variables converge to a long-run equilibrium in case of a distortion. Hence, the error
correction term (ECT) provides the speed of adjustment whereby short-run dynamics
converge to the long-run equilibrium path in the model.

Considering the adjusted R-square values, they vary between 34% and 96% for
the models dealing with total government expenditure and between 50% and 87%
for the models based on disaggregated government expenditure (except the model
of Central African Republic with an adjusted R-squared of 20%). While these are
acceptable percentages overall, it can be noted that there are other variables that
explain growth that have not been taken into account. The residual diagnostic tests
are also performed (e.g., the White test for heteroscedasticity, Breusch-Godfrey test
for serial correlation, the Jarque-Bera normality test). The results of these diagnostic
tests reveal that in most of the models, there is no evidence of serial correlation and
heteroscedasticity.

The rest of the comments are, on the one hand, in relation to the overall public
expenditure, and on the other hand, in relation to the composition of public
expenditure (public investment expenditure and public consumption expenditure).
The comments are made in terms of comparison between the results of the long-run
models and those of the short-run models, on the one hand, and between the fragile
countries and the non-fragile countries of the CEMAC subregion on the other hand.

Among the three post-conflict and fragile countries that are Central African Republic
(CAR), Chad and Congo, we note that in the long term, public spending has a positive
(46.12) and significant effect on economic growth in CAR at 10% significance level. This
unexpected result is similar to that found by Cheung and Lai (1993) on South Korea.
For Chad, the sign is negative (-2.65) and not significant, whereas for the Republic of
Congo thessignis negative (-2.61) and significant at 5% significance level. An increase in
public spending of 1 unit leads to 2.61 units decrease in the economic growth rate. This
result can be explained by the deterioration of governance in the Republic of Congo.
The various governance indicators in this country are deteriorating, reflecting the
impertinence of anti-corruption measures, the non-respect of democratic principles
and the poor quality of the bureaucracy. For total public spending to have a positive
effect on economic growth rate, it must reach a minimum threshold of 33.63% of GDP.
But the average public expenditure in the Republic of Congo is only 30.11%.

For the other three relatively stable or non-fragile countries of the CEMAC, i.e.,
Cameroon, Equatorial Guinea, and Gabon, the signs of the coefficients related to
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total public expenditure are positive (0.10) and insignificant for Equatorial Guinea
and positive (3.18) and significant for Gabon at 10% significance level. Anincrease in
total public expenditure of 1 unit leads to an increase of economic growth rate by 3.18
units in Gabon. However, the coefficient associated with total public expenditure is
negative (-8.30) and significant for Cameroon at 1% significance level. Itis insignificant
for Guinea and significant for Cameroon and Gabon. These results are contrary to
expectations. An increase in public spending of 1 unit reduces the economic growth
rate by 8.3 units for Cameroon. The explanations given for Congo’s results in relation
to poor governance could apply for Cameroon with respect to the evolution of the
institutional indicators of these countries.

Concerningthe short-term models, total public expenditure has negative effects on
the economic growth rate in all the three fragile countries of the CEMAC subregion. In
the Central African Republic, the coefficient associated with total public expenditure
is negative (-17.80) and strongly significant at 1%. In Chad, this coefficient is negative
(-2.56) and insignificant. Concerning the Republic of Congo, the negative relationship
(-1.77) between total public expenditure and economic growth rate is significant at 1%
level. This could be explained by the negative consequences of fragility status on the
use of total public expenditure and the extent of poor governance in these countries.

In the non-fragile or relatively stable countries, total public spending has a positive
effect on the economic growth rate in Equatorial Guinea (0.377) and Gabon (0.65).
This positive effect is strongly significant in Equatorial Guinea while it is insignificant
in Gabon. Hence, in Equatorial Guinea, a 1 unit increase in total public expenditure
induces anincrease of economic growth rate by 0.377 units. These results for Equatorial
Guinea and Gabon are as expected. Since the discovery and the exploitation of oil in
Equatorial Guinea, this country engaged in a vast programme of development via the
construction of various infrastructures among others; this policy boosts economic
growth. However, in Cameroon, total public spending has a negative (-8.18) and
significant effect on the economic growth rate at 5% significance level. An increase
of 1 unitin total public expenditure reduces the economic growth rate by 8.18 units.
Once more, this negative result for Cameroon raises a question on the quality of
governance and precisely how public expenditure is used in this country. Cameroon
is characterized by a low rate of budget execution decried by donors as well as by
civil society, and governance issues. For this last aspect, the indicators of governance
of Cameroon, whatever the sources, are deteriorating. Indeed, for several decades,
Cameroon is part of Transparency International countries whose anti-corruption
measures are lax and irrelevant. The sectors most concerned are the security services,
the financial departments and the justice system.

Now, we consider the effects of disaggregated public expenditure on the economic
growth rate. The comments on the results also differentiate the long-run models from
the short-run models. Once more, a distinction is made between the case of fragile
countries and non-fragile countries.

In the long run, for the three post-conflict and fragile countries, the results
obtained are as expected for Chad and Congo. In these countries, there is a negative
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and significant relationship between public investment expenditure and the rate of
economic growth, at 5% significance level. However, in the Central African Republic,
thereis a positive and significant relationship between public investment expenditure
and therate of economic growth, at 5% significance level. This positive effect for CAR,
which is a fragile country, is an unexpected result.

Regarding operating expenses, the signs are positive and insignificant for all
the three fragile states. These positive signs, even if they are insignificant, were not
expected. In these countries, in view of their socio-political instability, considerable
proportions of public expenditure would have been directed to weapons equipment
and the maintenance of troops at the front, to the detriment of the infrastructures that
could have supported the private sector creating wealth. The health and education
investments needed to improve human development are also marginalized in these
countries.

For investment spending to positively impact growth, it must reach at least
7.49% and 20.91%, respectively, in Chad and in the Republic of Congo. However, the
respective averages of publicinvestment expenditure in these countries are only from
4.42% for Chad and 12.75% for the Republic of Congo.

For the three non-fragile countries of the CEMAC, public investment expenditure
is positively associated with the economic growth rate. That is, an increase in public
investment expenditure in these countries would lead to an increased economic
growth rate. All the coefficients of public investment expenditure are positive and
insignificant.

Concerning operating expenditure, it negatively and significantly affects economic
growth rate in Equatorial Guinea as expected. In Gabon, the relationship is also
negative as expected. The threshold at which public operating expenditure can
positively affect economic growth rate in Equatorial Guinea is 73.21% of GDP, which
is higher than the average of 20.45% of GDP for the considered period in this study.
In Cameroon, public operating expenditure is positively and insignificantly related
to economic growth rate.

For the short-run dynamics, the sign of public investment spending in so-called
fragile countries is positive and significant for Central African Republic and Congo,
and positive but insignificant for Chad. Concerning public operating expenditure, it
negatively and significantly affects economic growth rate in Chad, while the negative
relationship in CAR and Congo is not significant.

Forthe non-fragile countries, public investment expenditure positively influences
economic growth rate in Cameroon and Gabon. However, in Equatorial Guinea, the
effect of total public expenditure is negative and significant. This result is similar to
those of Devarajan et al. (1996) and is due to a misallocation of capital expenditures.
This is a result contrary to expectations. The threshold at which total public
expenditure can affect economic growth positively in Equatorial Guinea is 24.25% of
GDP. The average of total public expenditure in this country is 23.51%.

All the results discussed above can easily be viewed in tables 5 and 6.
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Determination of the thresholds related to
government expenditure

Thethresholds are determined for the variables related to government spending (total
government expenditure , public investment expenditure , and public consumption
expenditure ). The different thresholds are determined based on the sign of the
coefficient related to expenditure variable and the sign of the coefficient of the square
variable of this expenditure. A threshold is determined only when the two coefficients
have opposite signs.

When the coefficient related to public spending is positive and the coefficient
related to the square of public spending is negative, public spending has a positive
effect on economic growth while the square variable of public spending has a negative
impact on economic growth. In this case, it is important to determine the point
beyond which anincreasein public spending reduces the economic growth rate, that
is, the negative consequences of an oversized state (Lupu & Asandului, 2017). When
the coefficient related to public spending is negative and the coefficient related to
the square of public spending is positive, public spending has a negative effect on
economic growth while the square variable of public spending has a positive impact
on economic growth. In this case, itisimportant to determine the point beyond which
an increase in public spending induces economic growth rate.

The thresholds associated with the government expenditure are presented by
considering long-run as well as the short-run dynamics. These thresholds are related
to total government expenditure (DG), government investment expenditure (DI) and
government consumption expenditure (DF). The results are presented in Table 7.
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Total public expenditure negatively and significantly affects economic growth rate
in Cameroon in the long run, the threshold at which this relationship could be positive
is achieved when total public expenditure represents 19.11% of GDP as compared to
an average of 15.37% during the study period. In the short run, a negative relationship
is also observed between the two variables. The threshold for a positive relationship
is 19.11% against a mean of 15.37%. In Equatorial Guinea, a negative and significant
relationship is observed between public investment expenditure and economic
growth. This could become positive with a threshold of 51.92% as compared to an
average of public investment expenditure of 46.45% of GDP.

In Central African Republic, the long-run model exhibits a negative and significant
relationship between total publicinvestment and economic growth rate. The threshold
of total public investment relative to GDP that could render the relationship significant
is 34.47% compared to an average of 17.51% during the period of the study. In Chad,
the negative and significant relationship between economic growth and total public
expenditure could become positive if total public expenditure has a threshold of
23.53%, which is greater than the average of 15.37%. Stillin Chad, public investment
expenditure negatively and significantly affects economic growth; the threshold for
a positive relationship is 7.49% compared to an average of 6.42%. In the Republic
of Congo, a negative and significant relationship is registered between total public
expenditure and the economic growth rate. The threshold of total public expenditure
relative to GDP that could make this variable to positively affect economic growth in
Congo is 33.63% while the average is 30.11%. Since this relationship is also negative
and significant in the short-run model, the threshold for a positive relationship is
also 33.63%. Concerning public investment expenditure, the negative and positive
relationship is obtained and it could be positive with a threshold of 30.48%.



5. Conclusion and recommendations

The initial objective of this study was to compare the effects of public spending on
economic growth between the countries classified as fragile by the 2014 report of the
African Development Bank and the non-fragile countries of the CEMAC zone.

The results show that there is no fundamental difference between these two groups
of countries in terms of the contribution of public spending to economic growth. This
means that all countries in the subregion are not resilient to economic shocks. However,
on average, total public expenditure is positively associated with economic growth rate
in non-fragile countries as compared with fragile countries. Concerning total investment
expenditure,on average, it positively affects economic growth rate in non-fragile countries.
Asfaras operating expenditure is concerned, on average, a negative relationship is found
between this variable and economic growth rate in non-fragile countries.

If the three countries of Chad, Congo, and Central Africa are considered fragile
in relation to their post-conflict situation, all CEMAC countries are vulnerable to
macroeconomic imbalances such as the chronic trade deficit, budget deficit, excessive
reliance on debt, and deterioration of governance. In addition, these countries use as
their currency the CFA franc whose fixed parity with the EURO does not make money an
instrument of economic policy. Thisis why in December 2016, an extraordinary summit
of CEMAC was held in Yaoundé, during which all the countries in the CEMAC were put
under adjustment. Since they are oil exporting countries, they have been greatly affected
by the drop in the price of a barrel of oil since 2014. In addition, this subregion is affected
by attacks by the terrorist group Boko Haram in Chad and Cameroon.

Cameroon isalso facing security problems in English-speaking areas with political
demands and in the eastern region with refugees from the Central African Republic.
This situation destabilizes the entire subregion since Cameroon is border with all
other countries.

The economic policy recommendations to be formulated will concern all CEMAC
countries. More importantly, it would be appreciable to increase public investment
expenditure and reduce the share of the budget allocated to operating expenditure,
both in fragile and non-fragile countries. Governance issues should be solved for
government expenditure to have a major impact on the economy and the society. The
choice of development programmes to be implemented should also be crucially made.
Based on our results, further short-term and long-term policy recommendations will
be made. They will also take into account the specificities of each country in terms of
the economic structures, level of governance, and development programmes being
implemented.
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Notes

1. CEMAC refers to the Economic and Monetary Community of Central Africa. The CEMAC
subregion groups six countries: Cameroon, Congo, Central African Republic, Equatorial
Guinea, Gabon, and Chad.

2. According to the International Monetary Fund (IMF), states are fragile because of the
collapse of their economies, the dysfunction of the law enforcement system and the
proliferation of conflict-related diseases. They have negative repercussions on their
neighbours (FMI, 2011). Collier (2007) estimated that the cost to a fragile state and its
neighbours for the duration of fragility is about US$100 billion.

3. The African Development Bank defines fragility as a high-risk situation of social collapse
or violent conflict. Factors of fragility include economic, social, and environmental
dimensions (BAD, 2014).

4. Hypothesis 1: Assuminga balanced variation of the budget: AG = AT ,the corresponding
1 a 1—a
T—46 - —— 4G = (1_a)dG—dG.So,
we have: AY = AG = AT . Hypothesis 2: Assuming that the tax amount T is expressed
in the form: T = t¥ + k, where t is the direct tax rate and k is a constant quantity. We

then obtain: ¥ = m[c +I+b+ak] and Ay = mdﬂ.

increase in income will be given by: AY =

5. In this study, government expenditures are separated into productive and non-
productive spending. Based on endogenous growth model, Barro (1990) showed that
only productive government expenditures positively affect the long-run growth rate.

6. According to the African Development Bank, violence is spreading across borders,
leaving refugees and damaged infrastructure in its wake. It estimates that the cost of
conflicts related to the shortfall in economic growth in neighbouring countries, each
with a loss of about 0.6% per annum, is about 80% (BAD, 2014).
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Appendixes

Appendix 1: Evolution of total government expenditure
in fragile and non-fragile countries

Graph for fragile countries

= (AR =———CHAD ———CONGO

e
=

[
W

Y
D>
>

TOTALGOVERNMENT
EXPENDITURE [% GDP)
= e
= w»

N

AR )
N A GV BT B
SECRCR

Source: Constructed by authors.

Graph for non-fragile countries

= CAMEROON  ——GABOM ———EQUATORIAL_GUINEA

200

150 A

100 A\ A A\
IRV A < VAR SN
e~ N =

0
AT S AR S R A RO RS R e RS R
EHCINCIC ORI IC I ARCEC QI i S

wn
=]

TOTALGOVERNMENT
EXPENDITURE (% GDP}

Source: Constructed by authors.

34



ErrecTs oF PusLic ExPENDITURE ON EcoNnomic GROwTH IN THE CEMAC SUBREGION 35

Appendix 2: Procedure for the determination of the
thresholds

The thresholds are determined for the three variables related to government spending.
That is, total government expenditure DG, public investment expenditure DI/, and
public consumption expenditure DF. The different thresholds will be determined
based on the sign of the coefficient related to expenditure variable and the coefficient
ofthe square variable of this expenditure. It will be possible to determine a threshold
only when the two coefficients have opposite signs. For example, taking the total
expenditure variable DG, the procedure used to determine the thresholds is as follows:

- IfforthevariableDG, B, >0 and f, >0, then,total public spending has a
positive effect on economic growth. In this case, it is not possible to determine a
threshold.

- IfB, >0 and f, <0,then,publicspendinghasa positive effect on economic
growth. However, the square variable of public spending has a negative impact
on economic growth. In this case, it is important to determine the point beyond
which an increase in public spending reduces the economic growth rate, that is,
the negative consequences of an oversized state (Lupu & Asandului, 2017).

The threshold beyond which this effect becomes negative is:

c(TCPIB
uzo = P, +25,DG = 0We will then have DG, >— P Given that
aDG,) - 2B,

B, <0,thesign of the ratio ~ P must change and become <0. The threshold

o fhy

level beyond which public spendi}lg has a negative effect on economic growth is

B

28,

- IfB<0 and p,>0,wecancalculatethethreshold at which public spending
can have a positive effect on economic growth. The threshold at which public
spending can affect economic growth is given by:

DG, <—

SUCPIB) Lo B, +24,DG, = 0 ; we will have from this relation: DG, > P
- = I 2
&(DG,) 255,

- If B, <0 and B, <0, then, public spending influences economic growth
negatively as its volume increases. Here too, we cannot determine the threshold
since the two coefficients have the same sign.

The same procedure is used for the public investment expenditure D/ variable and
public consumption expenditure DF variable as far as the determination of threshold
is concerned.
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Appendix 4: Stationarity test (unit root test)

The aim of the unit root test is to determine the order of integration. It is useful to
examine the stationarity of variables in order to obtain adequate regressors. The
present study uses the Augmented Dickey-Fuller (1979) test for stationarity for each
of the six countries of the CEMAC subregion.

ADF Test for stationarity — Case of Central African Republic (CAR)

VARIABLES STATIONARITY TEST (AUGMENTED DIKEY FULLER TEST)
LEVEL FIRST DIFFERENCE Integration
ADF VALUE | p-value | STATIONARITY | ADFVALUE | p-value order
TCPIB -6.929946 | 0.0000 Yes - - 1(0)
DG -2.174329 | 0.2183 No -7.540364 0.0000 I(1)
DI -3.908935 | 0.0044 Yes - - 1(0)
DF -1.364171 0.5903 No -6.900574 0.0000 (1)
TRADE -2.161307 | 0.2230 No -7.760308 0.0000 I(1)
INF -5.158286 | 0.0001 Yes - - 1(0)
TSP -0.940054 | 0.7652 No -5.780505 0.0001 I(1)
SD -3.565344 | 0.0110 Yes - - 1(0)
IRP -1.668078 | 0.4395 No -6.426846 0.0000 I(1)
Source: Authors, based on EVIEWS 9.
ADF Test for stationarity - Case of Chad
VARIABLES STATIONARITY TEST (AUGMENTED DIKEY FULLER TEST)
LEVEL FIRST DIFFERENCE Integration
ADF VALUE | p-value | STATIONARITY | ADFVALUE | p-value order

TCPIB -5.081025 | 0.0001 Yes - - 1(0)
DG -3.297551 | 0.0216 Yes - - 1(0)
DI -1.990110 | 0.2899 No -5.430697 0.0001 I(1)
DF -2.336696 | 0.1658 No -5.578882 0.0000 (1)
TRADE -1.485501 | 0.5306 No -9.584624 0.0000 I(1)
INF -5.535001 | 0.0000 Yes - 1(0)
TSP 0.693858 | 0.9906 No -4.095571 0.0028 I(1)
SD -4.954592 | 0.0002 Yes - - 1(0)
IRP -2.586576 | 0.1039 No -7.348469 0.0000 I(1)

Source: Authors, based on EVIEWS 9.
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ADF Test for stationarity — Case of Congo
VARIABLES STATIONARITY TEST (AUGMENTED DIKEY FULLER TEST)

LEVEL FIRST DIFFERENCE Integration
ADF VALUE | p-value | STATIONARITY order

TCPIB -1.948142 | 0.3078 No -7.869109 0.0000 I(1)
DG -2.811240 | 0.0655 Yes 0.0000 1(1)
DI -2.330428 | 0.1676 No -5.341032 0.0000 (1)
DF -2.816607 | 0.0647 Yes 1(0)
TRADE -1.986210 | 0.2915 No -6.100818 0.0000 I(1)
INF -6.092344 | 0.0001 Yes - - 1(0)
TSP -1.948142 | 0.3078 No -6.049713 0.0000 I(1)
SD -1.680045 | 0.4334 No -10.07068 0.0000 1(1)
IRP -2.574880 | 0.1063 No -6.513466 0.0000 I(1)
ICRG -0.053771 | 0.9474 No -7.664281 0.0000 I(1)

Source: Authors, based on EVIEWS 9.

ADF Test for stationarity — Case of Cameroon
VARIABLES STATIONARITY TEST (AUGMENTED DIKEY FULLER TEST)

LEVEL FIRST DIFFERENCE Integration
ADF VALUE | p-value | STATIONARITY order

TCPIB -4.491258 | 0.0008 Yes - - 10)
DG -2.072490 | 0.2564 No -5.930532 0.0000 1(1)
DI -2.259059 | 0.1898 No -4.861905 0.0003 I(1)
DF -2.297656 | 0.1775 No -7.530143 0.0000 1(1)
TRADE -2.490704 | 0.1250 No -6.798466 0.0000 10)
INF -4.953310 | 0.0002 Yes - - 1(0)
TSP -0.07665 0.9452 No -5.010991 0.0008 I(1)
SD -1.964022 | 0.3010 No -7.564029 0.0000 1(1)
IRP -2.848991 | 0.0604 Yes - - 1(0)
ICRG -1.688289 | 0.4293 No -4.287719 0.0016 I(1)
TSS -1.074886 | 0.7045 No -3.657965 0.0215 1(1)

Source: Authors, based on EVIEWS 9
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ADF Test for stationarity - Case of Equatorial Guinea
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VARIABLES STATIONARITY TEST (AUGMENTED DIKEY FULLER TEST)
LEVEL FIRST DIFFERENCE Integration
ADF VALUE | p-value | STATIONARITY | ADFVALUE | p-value order
TCPIB -3.929693 | 0.0042 Yes - - 1(0)
DG -2.910930 | 0.0527 Yes - - 1(0)
DI -3.376625 | 0.0177 Yes - - 1(0)
DF -2.776452 | 0.0705 Yes - - 1(0)
TRADE -2.003040 | 0.2845 No -6.397481 0.0000 I(1)
INF -5.189650 | 0.0001 Yes - - 1(0)
TSP -3.926915 | 0.0042 Yes - - 1(0)
IRP -5.634387 | 0.0000 Yes - - 1(0)
Source: Authors, based on EVIEWS 9.
ADF Test for stationarity - Case of Gabon
VARIABLES STATIONARITY TEST (AUGMENTED DIKEY FULLER TEST)
LEVEL FIRST DIFFERENCE | Integration
ADFVALUE | p-value | STATIONARITY | ADFVALUE | p-value order

TCPIB -5.665414 | 0.0000 Yes - - 1(0)
DG -3.126663 0.0323 Yes - - 1(0)
DI -3.413131 | 0.0161 Yes - - 1(0)
DF -2.903914 | 0.0536 Yes - - 1(0)
TRADE -2.577725 | 0.1057 No -9.127536 | 0.0000 I(1)
INF -6.090624 | 0.0000 Yes - - 1(0)
TSP -3.86278 0.0050 Yes - - 1(0)
SD -4.060724 | 0.0029 Yes - - 1(0)
IRP -2.001879 | 0.2849 No -6.164414 | 0.0000 I(1)
ICRG -1.862674 | 0.3461 No -6.546298 | 0.0000 I(1)

Source: Authors, based on EVIEWS 9.

The stationarity test via the Augmented Dickey Fuller test shows that some variables
are integrates at the level (1(0)), while others are integrated in first difference (I(1)).
Hence, the conditions for the use of ARDL model are satisfied. That s, in this situation,
the ARDL bounds test can be performed in order to see if the short-run and the long-
run relationships exist.
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