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ABSTRACT 

This paper analyzes the effects of public expenditure thresholds on the sectoral contribution to 

GDP growth with particular emphasis on the three macro-sectors of the economy (agriculture, industries 

and services). It appears that when public expenditure in the "agriculture" sector is less than 1.22% of 

national GDP, it has an insignificant and negative effect on the contribution of this sector to growth. But 

beyond this threshold, the increase in productive expenditure in this sector has a significant effect on its 

production and therefore on economic growth. Public expenditure in the "industries" sector must be less 

than 0.25% of GDP to improve the sector's contribution to growth. Beyond this level, the effects become 

negative. With regard to services, estimates show that a positive and significant effect on the 

contribution of this sector to economic growth is only obtained beyond the threshold of 2.5% of GDP. 

Below this level, public spending has no significant effect. 

 

Keywords: growth, public expenditure, threshold effect, sectoral contribution, agriculture, industry, 

service 

 

 

 

1.  INTRODUCTION 

 

"Africa will need to deepen structural reforms to diversify the productive base and boost 

growth," this is one of the recommendations of the African Development Bank's (AfDB) 
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African Economic Outlook 2020. This recommendation reinforces current debates on the new 

dynamics of economic development in the region. Indeed, despite the positive growth results 

achieved in recent decades (between 2000 and 2016, Africa achieved an average growth rate of 

4.6%, better than Latin America and the Caribbean which is 2.8%, but lower than the average 

for developing countries in Asia which stands at 7.2% according to the African Union), 

significant efforts must be undertaken to improve the level and quality of growth in the region. 

In this regard, the 2019 United Nations Economic Commission for Africa (UNECA) report 

states that to achieve the Sustainable Development Goals (SDGs) by the 2030 target date, Africa 

needs three times faster growth. These observations are all the more relevant in the Sub-Saharan 

region, where economic performance remains particularly weak compared to other regions in a 

context marked by the highest population growth rate in the world, with a corollary of per capita 

GDP growth that is lower than total GDP growth.  

Aware of the challenges associated with the current growth model, the States have 

renewed their political commitment to structural economic transformation by making it a 

central focus of their medium- and long-term development programs. These commitments have 

materialized in strong initiatives such as the adoption of a growth and transformation plan to 

stimulate agricultural and industrial growth by the Government of Ethiopia, the implementation 

by Côte d'Ivoire of an economic transformation strategy to make the country an industrial 

economy, and the establishment in Senegal of an emerging plan, one of the objectives of which 

is to invest in targeted sectors with a view to structural transformation of the economy. Other 

countries, such as Lesotho, Kenya, Rwanda, Sierra Leone, South Africa, Uganda, and 

Zimbabwe, have also developed plans and strategies to transform the structure of their 

economies and develop manufacturing and agribusiness over the medium to long term 

(UNCTAD, 2014).  

These initiatives have led to increased public spending policies in several countries in 

various sectors (social infrastructure, roads, power plants, manufacturing industries, 

agriculture). More than half of the countries in the region have seen their public spending 

increase from an average of 20% between 2005 and 2010 to nearly 24% five years later, rising 

to 25% in 2019 according to data provided by the International Monetary Fund (IMF). 

Meanwhile, the results in terms of improved GDP per capita are not always satisfactory. Sub-

Saharan Africa recorded a slowdown between 2010 and 2015 with a GDP per capita growth 

rate of about 2% compared to nearly 3% between 2005 and 2010 according to World Bank data. 

This rate will even be negative in 2019 despite a few years of slight recovery in the 

meantime. In view of these trends and taking into account the growth constraints mentioned 

above, the search for a more effective strategy should focus on the efficiency of public 

spending. In this regard, the United Nations Conference on Trade and Development 

(UNCTAD), in its report on economic development in Africa, raises the problem of productive 

financing, pointing out that the countries of the region suffer from a shortfall in financing for 

the productive sectors and calling on governments to remedy this in the short and medium term. 

In practice, it will be necessary to identify priority areas and know how to invest in them. 

In recent developments in economics on government intervention to stimulate economic 

activity, opinions are mixed. Indeed, there are two conflicting views on the relationship between 

government spending and economic growth. The first view asserts that public spending has a 

positive impact on growth. The second school considers that spending and growth are 

negatively correlated. However, there is another stream where researchers argue that the 

relationship between public spending and economic growth could be non-linear [Armey, 1995; 
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Chen and Lee, 2005; Martins and Francisco, 2014; Thanh, 2015], with the existence of a turning 

point according to which the impact of public spending on growth changes from positive to 

negative and back again. This implies that there would be an optimal level of public spending 

that could maximize economic growth, and hence, sectoral growth.  

The search for an optimal level of spending is all the more important, especially in the 

case of public spending, to avoid wasting resources and to achieve the best possible results. 

Inefficient public investment weakens the link between public and private capital and reduces 

the profitability of private investment, making it more difficult to attract. With this in mind, this 

study proposes to examine the threshold effects of public spending on sectoral growth in 

relation to current structural transformation initiatives in Sub-Saharan Africa. In particular, it 

will determine the levels of public spending that need to be maintained in the main sectors of 

the economy (agriculture, industry, services) to achieve effective economic growth. 

This study contributes to the existing literature in several ways. Several studies have 

looked at the impact of spending on growth and its optimality, but studies that focus on sectoral 

effects and optimality are rare or non-existent, especially in this region. In light of recent 

reforms in these countries, such research is important. The remainder of the paper is presented 

as follows. Section 2 reviews the existing literature. Section 3 presents the empirical analysis 

methodology adopted and Section 4 presents the results obtained. Conclusions are made in 

Section 5.  

 

 

2.  REVIEW OF LITERATURE 

 

In the search for the determinants of growth in recent decades, the growth models that 

have emerged in the literature have paid particular attention to state intervention via public 

spending to stimulate economic growth (Wagner, 1872; Keynes, 1936; Barro, 1990; Gupta et 

al, 2005; Akitoby et al, 2006; Nubukpo, 2007; Ouattara, 2007; Bose et al, 2007; Govindaraju 

et al, 2011; Togbenu, 2017), but views on the determining role of such spending are mixed. 

 

2. 1. Theoretical reviews 

Long rejected by classical economists who advocated a minimum of state intervention 

(the state should be limited to regalian functions), the beneficial effect of the state on growth 

was only admitted in the 1930s with the analyses of Keynes. The Keynesians showed that state 

intervention through a policy of stimulating demand would be favourable for the economy. This 

thesis was pursued and debated by macroeconomic analysis, and it was Barro (1990) who 

specifically showed how public spending could stimulate growth. 

 

2. 1. 1. Economic policy according to Keynes' logic 

According to Keynes, there are two means of regulating the economy: fiscal policy and 

monetary policy. Nevertheless, fiscal policy has long been the preferred instrument. Monetary 

policy is only an accompanying instrument to fiscal policy. According to Keynesian stimulus 

theory, an increase in public spending increases effective demand, which leads, under the 

assumption of fixed prices, to an increase in production and employment. In a closed economy, 

the fiscal multiplier is equal to 1 / (1-c). The higher the marginal propensity to consume, the 

stronger the multiplier.  Monetary policy should allow for an easing of interest rates that is 
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conducive to a recovery in investment. However, its effect on activity is indirect. On the other 

hand, a stimulus can be achieved through action on taxes. Fiscal stimulus policy consists of 

lowering taxes to allow a recovery in household consumption. In a closed economy, the tax 

multiplier is equal to - c/(1-c).  

Despite the prominence of fiscal policy among Keynesians, they point out that it can be 

ineffective in certain contexts such as exchange rate crowding out or debt financing. 

Keynes's interventionism was continued by other economists such as Harrod-Domar 

(1947) and Solow (1956). For the latter, there is a stable long-run growth, the pace of which 

depends only on changes in population and technology. Growth therefore presupposes a 

development of capital through investment and an increase in population, which are 

exogenously determined factors. The exogenous growth model has been criticized for its 

inability to explain the lack of convergence between the world's economies, hence the 

emergence of new so-called endogenous growth models. 

 

2. 1. 2. Endogenous growth theory and public spending 

Proponents of endogenous growth have looked for the causes of increasing returns to 

scale. In other words, the factors contributing to the largest variation in output in relation to 

variations in the factors of production. They are characterized by three main ideas. On the one 

hand, productivity growth is driven mainly by the rate of technological innovation, in the form 

of new products, new production processes and new forms of production organization. On the 

other hand, most innovations come from business activities or investments, i.e. investments in 

research and development, which involve risky experimentation and learning. Finally, the 

incentive to engage in innovative investments is itself affected by the economic environment. 

Among the pioneers of endogenous growth, it was Robert Barro (1990) who emphasized 

the role played by government spending in growth. According to him, public investment 

spending stimulates the productivity of private agents and, consequently, activity. With growth, 

the state collects more taxes, which can finance new infrastructure. A virtuous circle is created: 

public investment promotes growth and growth in turn promotes public investment. Barro 

(1990) distinguishes between productive and unproductive expenditures. The latter have a 

negative impact because they do not increase the productivity of private capital, but their 

financing by taxes weighs on its profitability.  

 

2. 1. 3. Theoretical analysis of threshold effects of public spending 

Barro (1990) demonstrates in the framework of endogenous growth that public spending 

can have two opposing effects on economic activity. First, public capital makes private capital 

more productive by creating a favourable environment through the reduction of transaction 

costs, and thus to growth. Second, taxes on firms have a depressing effect on their productivity, 

since they reduce output by cutting off a share of the income from their activity. A trade-off 

will have to be made on the size of public spending. For Barro (1990), it can be shown that for 

a small size of government, the first effect will prevail. Then, less and less, Barro (1990) 

explains that an optimal government expenditure can be determined. At this point, an additional 

franc of government spending costs more in productivity than it brings in. 

Armey's approach (1995) assumes, first, that a low level of public spending in an 

economy leads to a low growth rate. Similarly, when the level of public spending is very high, 

the weight of the state in the economy becomes excessive. This high level of government 
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intervention penalizes the private sector through a high tax burden. The latter no longer has 

sufficient means to stimulate economic growth. The existence of these two phenomena leads to 

the evidence of an optimal threshold of public spending.  

 

2. 2. Empirical reviews 

Several authors have examined the impact of public spending on growth. The empirical 

studies explored have addressed the impact on both the economy in general and on specific 

sectors. They have also looked at the composition of government spending and the optimal 

level of spending. 

 

2. 2. 1. Empirical evidence on threshold effects of public spending 

Armey (1995) developed an inverted U-shaped curve similar to the Laffer curve to study 

the impact of government spending on growth. The author finds that there are two opposing 

effects: the first is positive when government spending is productive and significantly reduces 

transaction costs and creates a favorable business climate. However, the growth of public 

spending improves taxes and worsens economic growth. Thus, the first part of the curve shows 

an increasing trend between growth and public spending, while the second part shows a 

decreasing trend (Andrade et al. 2005).  

Gupta et al (2005) assessed the effects of fiscal consolidation and expenditure 

composition on economic growth in 39 low-income countries during the 1990s. They also found 

that government spending positively affected economic growth up to the 30% limit and 

thereafter negatively affected growth. Their results revealed that countries where spending is 

concentrated on wages tend to grow more slowly, while countries that allocate larger shares to 

capital and non-wage goods and services experience faster output growth.  

Togbenu (2017) studied the impact of the composition of government spending on 

economic growth in 20 developing countries over the period 1985-2013. This study considered 

the possibility of a nonlinear relationship between the 2 variables. To this end, it applied the 

generalized method of moments in a dynamic panel model. The results of this study revealed 

the existence of a non-linear relationship between total government spending and economic 

growth. The above empirical work has studied the threshold effects of public spending in an 

aggregate framework. However, the current growth outlook suggests that attention should also 

be paid to sectors. The present work fills this gap by studying the sectoral specificities of 

threshold effects for Sub-Saharan African countries. 

 

2. 2. 2. Public expenditure and sectoral growth 

Few studies have looked at the impact of public spending on growth, particularly at the 

sectoral level. In Nigeria, Eze et al. (2019) examine the effects of fiscal policy on the real sector. 

In particular, they analyze the effects of government spending on growth in the agricultural 

sector over the period 1980-2017. The results indicate a significant and positive effect of public 

capital spending on growth in this sector. On the other hand, Akanbi et al (2019) study the effect 

of government agricultural spending on economic growth in Nigeria. The results showed that 

in the long run, only the variable of government agricultural spending significantly influenced 

economic growth. However, in the short run, the results indicated that both government 

agricultural expenditure and agricultural production positively influenced economic growth. 

More or less contradictory results are obtained by Iyabo (2020). Using a lagged autoregressive 
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model over 1970-2017, the author examines the short- and long-run effect of total, current, and 

capital spending by the federal government on real Gross Domestic Product (GDP) as well as 

on the agricultural and manufacturing sectors. Empirical results show that total government 

spending has a positive effect on real GDP in both the short and long run. Mixed findings are 

found when the effect of government spending on the outputs of the agricultural and 

manufacturing sectors is considered. In the short run, total government spending leads to lower 

output in the agricultural sector. In the long run, accumulated government spending leads to an 

increase in the output of the agricultural sector. Total government spending exerts a negative 

effect on the output of the manufacturing sector in the short run. The effect was positive in the 

long run. In contrast, applying the ARDL model on South African data between 1983 and 2016 

yields more optimistic results. Indeed, Ebenezer et al. (2019) analyze the impact of government 

spending on the country's agricultural productivity. It is shown that there is a positive long-term 

relationship between public spending on agriculture and agricultural productivity. These 

findings are corroborated by Wangusi and Muturi (2015) in Kenya who obtain that there is a 

positive and significant relationship between agricultural productivity and public spending on 

agriculture. Similarly, Shik (2020) confirms these findings over 77 regions of Russia during the 

period 2006-2017. In view of the discrepancies arising from the research results, Nassiri et al. 

(2011) explored the avenue of non-linearity between public spending and growth in the sectors 

through a TAR model in Iran. The results of their work show a non-linear relationship of the 

Armey curve in the agricultural sector in Iran, in which the threshold effect corresponding to 

the level of government spending in the agricultural sector divided by GDP emerges as 

approximately 0.02. They deduce that an excessive increase in government spending does not 

promote economic growth, but may cause damage to the economy, due to overcrowding effects 

or due to increased taxes. These various studies have not addressed the threshold effects of 

public spending in sectors of the economy for Sub-Saharan Africa. However, it is not enough 

to invest in the sectors but also to control these expenditures. Our work responds to these 

shortcomings by focusing on the three main sectors of the economy and analyzing the threshold 

effects in each of them. 

 

 

3.  METHODOLOGY 

 

The objective of this section is to empirically investigate the existence or not of significant 

thresholds in the relationship between sectoral public spending and growth in the sub-Saharan 

African region. In this regard, we analyze the relationship within an endogenous growth 

framework using a threshold model on panel data. 

 

3. 1. Theoretical framework 

The standard methodology of growth models originates in neoclassical production 

functions where growth depends on capital and labor. The emergence of endogenous growth 

theories and related models suggests that other endogenous factors such as government policies, 

political stability, human capital, education, trade policies and others can also affect sustainable 

growth. It is this theory that we consider in our work. In particular, we draw on the pioneering 

work of Barro (1990). At the outset, we consider, following Mankiw et al. (1992), Grammy and 

Assane (1996), Odusola (1998), Urhie (2008) and Iganiga Unemhilin (2011), a Cobb-Douglas 

type production function such that  
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𝑌𝑡 = 𝐴𝐾𝑡
𝛼𝐿𝑡

𝛽
𝐻𝑡

𝛾
 ,               (1) 

 

with Y the output, A the efficiency coefficient, K the capital, L the labor, H a set of additional 

exogenous factors and 𝛼 + 𝛽 +  𝛾 = 1. This production function, which refers to a company, 

can be considered at the macro level at the scale of an industry or a country. 

As previously mentioned, in our work we consider three sectors of activity, namely 

agriculture, industry and services. Agriculture includes all agricultural activities, fishing and 

hunting, while industry includes mining, manufacturing, construction and all related activities. 

Services are mainly transportation and communication, trade, etc. Considering Barro (1990), H 

should incorporate government spending G and other variables H'. We can then rewrite 

equation (1)  

 

𝑌𝑠𝑡 = 𝐴𝑠𝐾𝑠𝑡
𝛼 𝐿𝑠𝑡

𝛽
𝐺𝑠𝑡

𝛾1𝐻′𝑠𝑡
𝛾2  with s ranging from 1 to 3.                    (2) 

 

According to Barro (1990), there is an optimal threshold for growth-enhancing public 

spending. We attempt to verify this hypothesis in the sectors of activity mentioned above. In 

this respect, we assume a non-linear relationship between public spending in each sector and 

growth in these sectors. To model this type of relationship, the literature offers several 

possibilities, of which the most appropriate and recent in the analysis of economic phenomena 

are the regime-switching models on which our choice is based.  

 

3. 2. Presentation of the model 

For the empirical estimates in this chapter, the PSTR (panel smooth transition regression) 

model developed by González, Teräsvirta, and Van Dijk (2005) and revised in 2017 by the 

authors (CREATES Research Paper 2017-36) is chosen. This model has several advantages in 

the context of our research. On the one hand, the PSTR model offers an interesting possibility 

to capture heterogeneity in panel data by clearly separating observations into several sets or 

groups based on the value of the threshold variable, which is particularly important in view of 

the sectoral heterogeneity of SSA countries. On the other hand, PSTRs are a generalization of 

PTRs (Eggoh and Villieu, 2013). In its simplified form, the theoretical model of PSTR is as 

follows: 

 

𝑦𝑖𝑡 =  𝜇i + 𝛼0𝑧𝑖𝑡 + 𝛼1𝑧𝑖𝑡𝑓(𝑞𝑖𝑡 , 𝛾, 𝑐) + 𝛿𝑋𝑖𝑡 + 휀𝑖𝑡            (3) 

 

where i = 1,...., N is the number of individuals, t = 1,....,T determines the study period. 𝑦𝑖𝑡 is the 

dependent variable, 𝑧𝑖𝑡 is the dependent variable suspected of being non-linear, 𝜇𝑖 represents 

the individual fixed effects, 𝑓(𝑞𝑖𝑡 , 𝛾, 𝑐) is the transition function that depends on the threshold 

variable 𝑞𝑖𝑡 , the threshold parameter c and a smoothing parameter 𝛾. 𝑋𝑖𝑡 is a set of control 

variables and 휀𝑖𝑡 the error term which is independent and identically distributed. The transition 

function 𝑓(𝑞𝑖𝑡 , 𝛾, 𝑐) is continuous and integrable on the interval [0 ; 1]. It has the functional 

form 𝑓(𝑞𝑖𝑡 , 𝛾, 𝑐) = [1 + exp (−𝛾 ∏ (𝑞𝑖𝑡 − 𝑐𝑗))𝑚
𝑗=1 ]

−1
 with 𝛾 > 0, 𝑐1 < ⋯ <  𝑐𝑚 where 𝑐 =

(𝑐1, … , 𝑐𝑚) is a vector of threshold values.  

The order of the transition function has a direct impact on the transient dynamics between 

extreme regimes. From an empirical point of view, González et al. (2017) indicate that it is 

usually sufficient not to exceed m=3. 
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The estimation of the PSTR model follows a three-step procedure: homogeneity test, 

estimation and evaluation. The objective of the homogeneity or linearity test is to prove whether 

the threshold effect is statistically significant and to show that the relationship between the 

explanatory variable and the explained variable can be represented using a regime-switching 

model. When linearity is rejected, the shape of the transition function is determined 

sequentially. The linearity hypothesis is tested using the Lagrange multiplier statistic following 

a standard probability distribution. This test is composed of two phases which allow us, on the 

one hand, to ensure that the adequate model is non-linear and, on the other hand, to determine 

the order m of the transition function. Statistically, the linearity test is decisive in the 

continuation of the estimations. Once this step is successful, the PSTR model can be estimated 

by non-linear least squares. The model is validated by the evaluation tests which check if the 

choices made previously have taken into account the essential heterogeneity and linearity.  

 

3. 3. Empirical specification 

The empirical specification is obtained by linearizing equation (2) by adapting the PSTR 

model. We obtain the following form. With a first linearization, we obtain the following 

functional form:  

 

𝑦𝑖𝑡
𝑠 =  𝜇𝑖

𝑠 + 𝛼0
𝑠𝑔𝑖𝑡

𝑠 + 𝛼1
𝑠𝑔𝑖𝑡

𝑠 𝑓(𝑞𝑖𝑡
𝑠  , 𝛾𝑠, 𝑐𝑠) +  𝛿𝑠𝑋𝑖𝑡

𝑠  + 휀𝑖𝑡
𝑠                               (4) 

 

with 𝑦𝑖
𝑠 the contribution of sector s to growth in country i. The choice is made to focus on the 

contribution to growth instead of the growth of the sector alone in order to capture the impact 

of the sector on the entire economy (Richard et al., 2019). 𝑔𝑖
𝑠 the transition variable, which in 

this case is government spending in the sector, and 𝑞𝑖
𝑠 the transition variable, which in this case 

is the share in GDP of government spending directed to that sector. For each sector of activity 

s, the matrix 𝑋𝑖𝑡 is made up of other explanatory variables, namely the sector's employment 

rate, private investment, inflation and trade openness.  

The most relevant variables within each sector were selected by comparing several 

models according to their information criteria. The best model with the lowest information 

criterion is retained as the one explaining the sector. However, the variables discriminated in 

the process were introduced in a later phase to assess the robustness of our results. 

 

3. 4. Data sources 

The data used come from several databases. The variables on trade openness, inflation, 

and the employment rate for each sector are taken from the World Bank's World Development 

Indicators. The contributions of the sectors to growth were calculated on the basis of data on 

the value added of the sector and its weight in the economy, also taken from the World 

Development Indicators. Public expenditure on industry and services and their weight in GDP 

are obtained from the Public Expenditure Statistics for Developing Economies (SPEED) 

published every two years by IFPRI. Public expenditure on agriculture is obtained from the 

FAO database. Finally, data on private investment are provided by the IMF database. In view 

of the unavailability of data for certain periods for all the countries concerned, the estimates 

were restricted to the period from 2000 to 2015 for those countries for which information exists 

and is complete. Overall, data meeting all of these criteria were collected for about 15 Sub-

Saharan African countries. 
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4.  RESULTS 

 

Before carry out our estimation, we check the stationnary of the variable. In this respect, 

we performed the individual interdependence test in order to ensure that the stationarity test 

used is appropriate for the characteristics of the variables. The results of the different tests are 

presented in Appendix (Table 5 and 6).  

 

4. 1. Linearity/homogeneity tests 

In view of the objective of this work, the linearity was carried out by considering as a 

threshold variable, expenditure in each sector as a percentage of GDP at the national level. In 

addition, the variable likely to undergo a change in regime is total or per capita public spending 

in the sector. The results of these tests are presented below. 

 

Table 1. Linearity tests 

 

Order of the transition function Agriculture Industry Service 

1 
2,66 6,086 0,302 

(0,103) (0,014) (0,582) 

2 
8,113 6,557 6,48 

(0,017) (0,038) (0,039) 

3 
18,23 7,245 6,771 

(0,000) (0,064) (0,079) 

Source: Author 
 

 

The results indicate that for all sectors, a regime-switching model is appropriate. In 

particular, for the "agriculture" sector, the linearity hypothesis is rejected at the 5% and 1% 

threshold respectively for orders 2 and 3 of the transition function and then at 5% and 10% for 

the same orders in the "services" sector. For "industries", linearity is rejected at the 5% threshold 

and for all orders of the function. The appropriate order of the transition function to be retained 

is determined by the sequential test procedure whose results are summarized in the following 

table. In view of these results, it would be appropriate to adopt a transition function of order 3 

for the "agriculture" sector model, of order 1 for "industries" and of order 2 for services. 

 

Table 2. Determination of the order of the transition functions 

 

Order of the transition function Agriculture Industry Service 

1 
2,66 6,086 0,302 

(0,103) (0,014) (0,582) 

2 
5,551 0,492 6,193 

(0,018) (0,483) (0,013) 

3 
10,69 0,722 0,306 

(0,001) (0,395) (0,58) 

Source: Author 
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4. 2. Model estimation 

The results of the non-linear model estimates for the three sectors are presented below. 

 

Table 3. Estimated PSTR by sector 

 

Source: Author 

NB: * significant at the 10% threshold, ** significant at the 5% threshold and *** significant 

at the 1% threshold 

 

 

The model selected is the one with the lowest AIC1 and BIC2 criteria. The estimates under 

the "Agriculture" sector indicate that the coefficient α_1 and the C threshold are significant 

at the 1% level. The coefficient α_0 has a negative sign but is not significant. When government 

spending is less than 1.22% of GDP in this sector, it has a non-significant negative effect on 

 
1 Akaike information criterion 
2 Bayesian information criterion 

VARIABLES/SECTORS AGRICULTURE INDUSTRIES SERVICE 

Dependent variable: 

Contribution of the sector 

to growth 

Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 

α_0 
-0,00001 -0,00001 0,00052* 0,00056 0,00006 0,00005 

(0,00001) (0,00001) (0,00031) (0,00036) (0,00004) (0,00004) 

α_1 
0,00002*** 0,00001 -0,00002 -0,00001 0,00004** 0,00004 

(0,000006) (0,00001) (0,00003) (0,00002) (0,00002) (0,00002) 

Sector employment rate 
0,00015 0,00021 0,00139* 0,0015 0,00044** 0,00035 

(0,00021) (0,00023) (0,00072) (0,00080) (0,00199) (0,00243) 

Inflation 

 -0,00002 -0,00005*** -0,00008  0,00002 

 (0,00002) (0,000004) (0,00002)  (0,00009) 

Commercial opening 

 -0,00003  0,00014  0,00003 

 (0,000024)  (0,00016)  (0,0002) 

Private investment 

 0,00002  0,00039  0,00027 

 (0,00021)  (0,00071)  (0,00064) 

Threshold C 
1,22*** 1,223 0,2547*** 0,2564 2,5*** 2,5 

(0,121) (0,3049) (0,02983) (0,02811) (0,2291) (0,2331) 

AIC -9,607 -9,541 -7.869 -7.659 -8,701 -8,667 

BIC -9,486 -9,300 -7.596 -7.407 -8,569 -8,403 
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growth. The trend reverses when public spending exceeds this threshold. This could be 

explained by the predominance of unproductive spending in this sector to the detriment of 

productive spending below 1.22%, while above this threshold, productive spending starts to 

become important to positively and significantly impact the sector's contribution to GDP 

growth (Dione, 2016). In addition, the employment rate has a positive but insignificant effect 

on the sector's contribution to growth.  

The introduction of the other variables in Model 2 does not fundamentally change the 

results, confirming the robustness of the estimates in this sector.  

In the "industries" sector, three variables were found to be the most relevant for the 

model (government spending, employment rate, inflation). The coefficient α_0 is positive and 

significant while α_1 is negative and insignificant at the 10% threshold. Moreover, the C 

threshold is significant at the 1% level and amounts to 0.25% of GDP. Below 0.25%, 

government spending has a positive and significant impact on the sector's contribution to GDP 

growth. Above this threshold, the impact becomes negative because of the crowding out effect 

of public spending on private investment in the sector (Baxter and King, 2003; Romero de Avila 

and Strauch, 2008). The other variables in the model have signs consistent with the literature. 

The sector's employment rate has a positive and significant effect on the sector's contribution 

to growth, while inflation discourages this contribution. The introduction of the other variables 

in model 2 does not fundamentally change the results, confirming the robustness of the 

estimates in this sector. 

For the "services" sector, the estimates of model 1 reveal a significant threshold for 

public spending at 1% and amounting to 2.5% of GDP. Below this threshold, the impact of 

public spending is insignificant on growth (coefficient α_0). Above 2.5% of GDP, public 

spending positively and significantly affects the sector's contribution to GDP growth 

(coefficient α_1). The state would thus be asked to put at least 2.5% of GDP in terms of 

spending in this sector to expect a significant meaningful effect in this sector. In addition, the 

employment rate has a positive and significant effect on the sector's contribution to growth. The 

introduction of the other variables in model 2 does not fundamentally change the results, 

confirming the robustness of the estimates in this sector. 

 

4. 2. Evaluation tests 

The results of this test are presented in the table. 

 

Table 4. Evaluation tests 

 

Sectors Agriculture Industries Services 

Test statistics 8,124 1,262 6,693 

P Value 0,5217 0,2889 0,3502 

Source: Author 

The P-Values of these tests for all sectors are greater than 5%. The remaining non-heterogeneity 

hypothesis is accepted. Overall, the estimated nonlinear models accounted for most of the 

heterogeneity in the data.  
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5.  CONCLUSION AND POLICY LESSONS  

 

This chapter analyzes the threshold effects of public spending on sectoral growth in Sub-

Saharan Africa. In this regard, public spending specific to the three macro sectors of the 

economy was considered, namely "agriculture", "industries" and "services", and their effects 

on the contribution of the sectors to economic growth. A smooth transition panel regime-

switching model was used, namely the Panel Smooth transition Regression (PSTR) over a time 

period from 2000 to 2015.  

Overall, it appears that the effects of sectoral public spending on growth follow a non-

linear pattern. The conclusions vary from one sector to another. In the "agriculture" sector, 

public spending below 1.22% of national GDP has a non-significant and negative effect on the 

sector's contribution to growth. But above this threshold, the increase in productive expenditure 

in this sector has a significant effect on its production and therefore on economic growth. The 

opposite situation is observed in industry. Indeed, the results indicate that a maximum level of 

public spending below 0.25% of GDP is favorable to the sector's contribution to growth. 

Beyond this threshold, a negative effect is obtained. In addition, spending policies in this sector 

should be accompanied by efforts to increase employment in the sector and reduce inflation. 

With respect to services, estimates show that a positive and significant effect on the contribution 

of this sector to economic growth is obtained only above the threshold of 2.5% of GDP. Below 

this level, public spending has no significant effect. Moreover, spending policies in this sector 

could also be accompanied by an improvement in employment in the sector. 
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APPENDIX 

 

 

Table 5. Results of the stationarity tests 

 

DESCRIPTION OF 

VARIABLES 
NAMES PVALUE 

TYPE OF 

STATIONARITY 

TEST 

CONCLUSION 

VARIABLES SPECIFIC TO THE "AGRICULTURE" SECTOR 

Contribution to growth Contribute_agri 0.0000 First generation Stationary in level 

Public expenditure as % of 

GDP 
Depagrigdp 0.0459 First generation Stationary in level 

Total public expenditure Depagrivalue 0.042 Second generation Stationary in level 

Employment rate Emploi_agri 0.000 Second generation Stationary in level 

VARIABLES SPECIFIC TO THE "INDUSTRY" SECTOR 

Contribution to growth Contribute_ind 0.012 Second generation Stationary in level 

Public expenditure as % of 

GDP 
Depindgdp 0.0004 First generation Stationary in level 

Public expenditure per capita depindpc 0.0399 First generation Stationary in level 

Employment rate Job_ind 0.0000 First generation Stationary in level 

VARIABLES SPECIFIC TO THE "SERVICE" SECTOR 

Contribution to growth Contribute_Ser 0.0002 First generation Stationary in level 

Public expenditure as % of 

GDP 
Depsergdp 0.0447 First generation Stationary in level 

Public expenditure per capita Depserpc 0.2700 First generation Not stationary in level 

Public expenditure per capita in 

primary difference 
Ddepserpc 0.0000 First generation 

Stationary in first 

difference 

Employment rate Job_Ser 0.346 Second generation Not stationary in level 

Employment rate in first 

difference 
Demploi_ser 0.0098 First generation 

Stationary in first 

difference 

GENERAL VARIABLES 

Inflation Inflation 0.000 Second generation Stationary in level 

Private investment as % of GDP Ipriv 0.000 Second generation Stationary in level 

Commercial opening OC 0.0000 First generation Stationary in level 

Source: Author 



World Scientific News 176 (2023) 145-161 

 

 

-161- 

Table 6. Results of the interdependence tests 

 

Agriculture Services 

    Variable         CD-test   p-value    corr   abs(corr) 

-------------+-------------------------------------- 

Contribcrois |        -1.14     0.253    -0.044    0.222 

-------------+-------------------------------------- 

DEPAGRISha~p |  1.59     0.111     0.061    0.296 

-------------+-------------------------------------- 

DEPAGRIValue |   2.47     0.014     0.095    0.318 

-------------+--------------------------------------          

OC           |              1.84      0.066    0.071    0.407 

-------------+-------------------------------------- 

Inflation    |             4.26      0.000    0.164    0.364 

-------------+-------------------------------------- 

emploi       |            7.49      0.000     0.288    0.703 

-------------+-------------------------------------- 

ipriv        |               3.91      0.000     0.162    0.410 

    Variable       CD-test   p-value   corr    abs(corr) 

-------------+-------------------------------------- 

Contribcrois |      1.49       0.136    0.060     0.208 

-------------+-------------------------------------- 

depsergdp   |        0.10       0.917    0.004     0.367 

-------------+-------------------------------------- 

depserpc     |        1.63       0.103    0.065      0.373 

-------------+--------------------------------------      

emploi        |        5.99       0.000     0.248     0.780 

-------------+-------------------------------------- 

Demploi     |       -0.70       0.486    -0.029     0.304 

-------------+-------------------------------------- 

Depserpc    |        1.03       0.305      0.043     0.365 

-------------+--------------------------------------  

Ddepserpc  |        0.11       0.912      0.005     0.205 

Industries 

Variable |         CD-test   p-value    corr   abs(corr) 

-------------+--------------------------------------

Contribcrois |      2.67      0.008     0.106    0.265 

-------------+-------------------------------------- 

Depindgdp    |     1.11      0.267     0.044     0.382 

-------------+-------------------------------------- 

depindpc     |       1.72      0.085     0.069     0.437 

-------------+--------------------------------------      

emploi       |        -0.13     0.898    -0.005     0.702 
 

 


