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Abstract
This paper analyzed the effects of public funding for agricultural research and development on rural poverty reduction through farm income
in West African Economic and Monetary Union (WAEMU) countries. To conduct this analysis, an agricultural production function was
developed that integrates public policies. In view of the scope of the analysis, a dynamic panel was developed to take into account the
dynamics of agricultural income. The data used in this research were mainly taken from the databases of the World Bank, the African
Development Bank and the FAO and cover the period from 2000 to 2016. The data were estimated using the Generalized Moment Method
(GMM) in system. The results show that public spending on agricultural research and development contributes to reducing rural poverty
through increased agricultural income. Thus, it is recommended that WAEMU states make efforts in the allocation of public resources in the
area of agricultural research and development to boost the development of the agricultural sector and signi�cantly reduce rural poverty.

1- Introduction
Agricultural sector occupies a fundamental place in the economies of the West African Economic and Monetary Union (WAEMU). It
contributes to about 34% of the Gross Domestic Product (GDP) and employs, depending on the country, between 65% and 85% of the active
population. According to the BCEAO (2012), the main income-generating activity for the majority of the rural population is in the agricultural
sector. According to the World Bank (2008), this sector can be a source of pro-poor growth in developing countries given the large number of
poor people working in this sector. In the same vein, Timmer (2009) has shown the greater e�ciency of the agricultural sector in reducing
poverty compared to the non-farm sector. According to this author, GDP growth due to agriculture contributes at least two (02) times more to
poverty reduction than that recorded by the non-agricultural sector. Christiansen et al (2010) study of 82 developing countries concludes that
the effectiveness of agriculture in reducing poverty is generally higher, with the latter being particularly important for the very poor. This study
puts forward a relative e�ciency ratio of 3.2.

In WAEMU countries, poverty is more prevalent in rural areas where agriculture is the primary source of livelihood and employment. Thus,
poverty reduction efforts must be concentrated in this environment. The crucial role of agriculture in poverty reduction in WAEMU countries is
now recognized, but �nancing policies are still far from being commensurate with the weight that agriculture and its stakes represent
(Bikienga, 2011). Most developing countries have not accorded agriculture and rural development a particular importance in their national
development strategies. Underinvestment in essential public goods has limited the ability of these countries to respond to the opportunities
offered by liberalization. In these countries, public spending on agricultural research and development accounts for only 0.6 per cent of
agricultural GDP compared to 2.6 per cent in developed countries (Beintema and Pardey, 2002). In Africa, almost half of the countries saw
investment in agricultural research and development decline in the 1990s (Beintema and Stads, 2004).

In 2014, the evaluation of the Maputo Declaration in 2003 where African Heads of State committed themselves to allocate a minimum of 10%
of the national budget to agriculture in order to achieve a 6% growth of the agricultural economy shows that the results are below
expectations. On average, West Africa allocates 7% of public expenditure to agriculture. As far as agricultural growth is concerned, it has
remained low, as evidenced by the high level of food insecurity and rural poverty (Wade and Niang, 2014).

Given the strategic nature of agriculture, policymakers have an important role to play in its �nancing. Public intervention appears to be a
necessity in order to transform traditional agriculture into modern agriculture, which will increase agricultural productivity to reduce the
number of rural poor. Farmers' training and research and development in agriculture have the characteristics of public or collective goods and
therefore cannot be provided by farmers themselves. They are indispensable types of investment to improve productivity and require
government intervention (Shyjan, 2007). Fan et al (2008) argue that spending on public goods in rural areas pays off. They show that
agricultural research and education are the most effective forms of public spending to promote agricultural growth and reduce rural poverty.

The importance of research and development in increasing agricultural productivity and improving living conditions in rural areas seems to be
proving itself following the experience of the Green Revolution. In Pakistan, for example, it has been estimated that almost 58% of total output
growth from 1960 to 1996 was due to technological change (Ali, 2000). While improvements in physical and market infrastructure, farmer
education, pricing policies and weather conditions all have their place in improving rural livelihoods, R&D investment is considered by far the
most important contributor to rural poverty reduction (Evenson and Rosegrant,1993; Byerlee,1994).

Poverty reduction remains one of the major economic policy challenges of recent years in WAEMU countries. Consequently, there is a need for
vigorous, continuous and enlightened action. Consequently, policies focused on the �nancing of agriculture could improve job creation, raise
incomes and thus reduce poverty. Several studies have been conducted to examine the relationship between public funding for research and
development and agricultural sector development (Rosegrant et al, 1998; Thirtle et al, 2003; Govereh et al, 2006; Alene et al, 2009;
Suphannachart and Warr, 2011; Borlaug, 2013). However, very little research to our knowledge has linked public funding for research and
development to the income level of agricultural producers, especially in the context of the WAEMU, where countries are pointed out for their
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under-investment in this sector, which is essential for development and poverty reduction. In addition, very little research has focused on a
re�ned analysis of the effects of public spending on agricultural research and development on rural poverty. This paper attempts to �ll these
gaps by focusing on the effects of public spending on agricultural research and development on rural poverty. Better yet, a distinction is made
between the effects of total public spending on agricultural research administration, the number of agricultural researchers and training.
Thus, the general objective of this research is to study the effects of public funding for agricultural research and development on rural poverty
in WAEMU countries. Speci�cally, this paper analyses the effects of total public spending on agricultural research administration, training and
the number of agricultural researchers on rural poverty in WAEMU countries.

The rest of the paper is as follows. The second section presents the analysis methodology. The third section presents the results followed by
discussion. The �nal section concludes by inferring policy implications.

2- Empirical Strategy
This paper examines how public spending, particularly on agricultural research and development, affects rural poverty. This work focuses on
the provision of public goods because the primary responsibility of governments is to provide public goods that represent goods and services
that are under-provided due to missing markets or market imperfections. Investment in public goods provides factors of production that are
almost by de�nition rarely provided by the private sector. For this reason, such investment can reasonably be expected to �ll a gap that is not
�lled by the private sector.

Spending on public goods generally produces bene�ts that tend to be more bene�cial to the poor than the provision of private goods that are
usually monopolized by lobbies. For example, an adequate stock of rural public goods, including agricultural research and development, can
help to sustain farm incomes. Moreover, the rural sector in many developing countries is large enough in the unskilled labour market to
signi�cantly affect the real wages of unskilled workers, even at the national level (López (2004). Thus, a dynamic rural productive sector is a
vital source of employment for unskilled workers because it can play a role in supporting higher real wages. Since most of the poor are
unskilled workers, these effects can be important for poverty reduction.

2.1- Model
The theoretical model used in this research is based on that of López (2004). The author used this model to analyse the effects of rural public
spending on agricultural growth and rural poverty in Latin America. The approach consists of specifying a reduced-form model that explains
per capita agricultural value added by exogenous variables. It considers the following production function:

Where Q is agricultural output, K is a vector of farmer-owned inputs, L is labour used in the sector, X is a vector of purchased inputs, and A is a
productivity index.

Agricultural value added is de�ned as the output of primary factors, K, L. Thus,

where G( ) is agriculture GDP, p is output price and v is a vector of purchased input prices. The function G( ) is a (dual) revenue function and
must satisfy certain conditions: The most important from our point of view is that, apart from being increasing and concave in L and K, is
also homogenous of degree one in K and L. This implies that we can express per capita agriculture GDP as:

Thus, per capita GDP is a function of output and purchased input prices, and the per capita values of the farmers owned assets, k, as well as
of the productivity factor, A. It is increasing in p, k and A, and decreasing in v. The remainder of this section is devoted to the estimation
strategy of the per capita agricultural GDP function, . As a result, it is assumed that the prices of output and purchased inputs
are determined by world prices, national policies including trade policy, as well as the performance of the non-farm sector that may affect
marketed products. Thus,
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where a star indicates world prices, H stands for a vector of government policies affecting domestic prices and Y re�ects conditions in sectors
other than agriculture, but that could affect prices relevant to agriculture. The variables, p*, H, and Y are all subject to change over time as
world market conditions, policies, and non-agricultural growth conditions vary.

The variables k and A are also endogenous and affected by the exogenous variable, world market conditions, government policies and the
performance of the non-agricultural economy.

It is assumed that the level of agricultural assets per capita k increases with rising agricultural prices, falling input prices and rising levels of
agricultural productivity. Similarly, it is assumed that A increases with the level of public spending, particularly on public goods such as
research and development and education. Government policies also affect the accumulation of agricultural assets per capita through both
commodity and input prices, technical assistance, etc., and the level of agricultural productivity. Similarly, conditions in the non-farm sector
affect agricultural value added through market effects associated with demand conditions for agricultural commodities, as well as through
non-trade mechanisms. Combining (4) and (5) we obtain a reduced form function of k,

The H vector can be decomposed into several dimensions of government policies such as trade policies and public spending. In this work, the
focus will be on public spending on agricultural research and development. Thus, we can decompose the H vector into R (public expenditure
on agricultural research and development) and E (training policy) and T (trade policy).

Thus, k can be written as follows:

It is expected that k does not decrease in p*, Y, R, E, T and does not increase in v*. Substituting (4), (5) and (7) in (3) yields a speci�cation of
the reduced form of the per capita agricultural value added function

The signs under the variables indicate the expected effects of these different exogenous variables on per capita agricultural value added.
Eq. (8) forms the basis for the speci�cation of the estimation model.

Within the framework of this study, poverty is analysed through the monetary approach. This option is justi�ed by the fact that it is monetary
poverty that attracts the most attention from policy makers. Moreover, being linked to the level of household income, monetary poverty can be
considered not only as a result of production conditions, but also as a consequence of the institutional arrangements that are put in place to
stimulate the process of wealth creation (Savadogo et al, 2012). As a result, rural poverty is approximated to agricultural income. This choice
is based on the fact that an increase in income is accompanied by a decrease in poverty. This option is supported by Kanbur and Squire
(2000) who show that improving rural incomes is an important strategy for reducing rural poverty. Similarly, by agreeing with Boussard et al
(2006), it is proven that poverty is linked to purchasing power and therefore income. The poor are those who cannot afford the goods needed
to access a satisfactory level of available kilocalories.

Moreover, it is worth emphasizing the dynamic nature of income, which can generate a vicious circle of poverty over time without external
intervention. Those who are poor year-round are more likely to be poor year-round. Therefore, poverty is analysed using a dynamic approach.
It is therefore possible to adopt a dynamic model in which the lagged dependent variable is included as an additional explanatory variable to
capture the potentially slow adjustment of agricultural value added to policies and other conditions. In the light of these arguments, the
following sub-section de�nes the variables retained in the model. From (8) it is possible to deduce the agricultural income equation that will
capture rural poverty.

2.2- Data description
The analysis is based on panel data covering the period 2000–2016. The study covers seven (07) countries out of the eight (08) WAEMU
countries. Guinea Bissau was excluded from the analysis due to unavailability of data. The choice of the study period is linked to the
availability of data on the variables. The data mainly come from the World Bank's World Development Indicators (WDI, 2017) database, the
World Food and Agriculture Organization (FAO), and the African Development Bank (AfDB).
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2.3- De�nition of model variables

2.3.1- Dependent variable

Rural poverty indicator
In this paper, the dependent variable is an indicator of agricultural income that is approximated to rural poverty. It is represented by the
logarithm of the ratio of agricultural value added per capita to the international poverty line. Similar studies have used this indicator in their
analyses. One can cite that of Savadogo et al (2012) which used this poverty indicator to analyse the standard of living of households in rural
Burkina Faso in the context of decentralisation. Similarly, Sanfo (2010) analysed the effects of public agricultural policies on the �ght against
rural poverty in Burkina Faso using farm household income.

2.3.2- Explained variables

Public expenditure on agricultural research and development
Data on agricultural research and development expenditures (rdinvest) are provided by IFPRI and include expenditures related to the
administrative operations of government agencies engaged in applied research and experimental development in agriculture. These
expenditures include grants, loans and subsidies to support applied research and experimental development in agriculture carried out by
research institutes and universities.

The number of agricultural researchers per one hundred thousand (100,000)
producers (nagriresearch)
The number of agricultural researchers per one hundred thousand (100,000) producers (nagriresearch) was also included. This indicator,
provided by FAO, includes all those with o�cial researcher status employed by public agencies, non-pro�t organizations and higher education
institutions to carry out studies in the agricultural �eld.

Education
The effects of education on rural poverty were also considered in the light of the theoretical and empirical literature. According to human
capital theory, education improves the productivity of economic agents. Thus, a high level of education should be accompanied by a high
level of income. Lau et al (1991) showed that education had an effect on agricultural productivity when the farmer had an educational level
of more than three years. The authors carried out this study using data from more than �fty countries, including some West African countries.
Moock (1981) and Rauf (1991) found similar results in the eastern region of Kenya. Thus, Primary completion rate (eduprim) was used to
take into account the effects of education on agricultural income. A positive sign of this variable is expected. Table 1 provides a summary of
the variables used and their sources. The expected signs are also presented.

Value added of non-agricultural products
This is the manufacturing sector, which includes tabulation category D in divisions 15 to 37 of the International Standard Industrial
Classi�cation (ISIC) of all economic activities. It is the physical or chemical transformation of component materials into new products,
whether the work is done by machine or by hand, whether it is done in a factory or in the worker's home, and whether the products are sold
wholesale or retail. This includes the assembly of components of manufactured products and the recycling of waste.

Value added is the net output of a sector after adding up all outputs and subtracting intermediate inputs. It is measured in current US dollars.
This indicator is provided by the AfDB. A positive sign of this variable is expected.

Trade Opening rate (openr) :
It is given by the sum of exports and imports in relation to GDP. A positive sign is expected. According to the theory of comparative advantage
(Ricardo, 1817), the absence of restrictions on trade can favour gains from trade.
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Table 1
Summary presentation of model variables

Variables of
model

De�nition of variables Source Expected
sign

rinc Agricultural value added per capita relative to the poverty line of country i
at the date t

Calculated by the author
from FAOSTAT data

Dependent
value

rincit−1 Delayed one-year value of the log of agricultural value added per capita
relative to the poverty line of country i at the date t

Calculated by the author
from FAOSTAT data

+

rdinvest Public spending on agricultural research and development IFPRI database +

nagriresearch Number of agricultural researchers per hundred thousand producers FAOSTAT +

primeduc Primary completion rate AfDB database +

openr Trade opening rate Calculated by author from
World Bank (WDI) data

+

nava Value added of the non-agricultural sector Calculated by author from
World Bank (WDI) data

+

2.4- Empirical model speci�cation
The inclusion of income dynamics in the model leads to the following speci�cation:

i represents the country and t the time

 is the log of agricultural value added per capita normalized to the international poverty line

 represents public spending on education measured by total enrollment of primary students

 represents public spending on agricultural research and development

 number of agricultural researchers per 100,000 producers

 is an indicator of trade openness

 is the value of non-agricultural GDP per capita

 represents the individual effects

 is the error term

2.5- Descriptive analysis
Table 2 presents descriptive statistics.
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Table 2
Descriptive Statistics

Variable Observations Mean Standard deviation Min Max

Variable dépendante

rinc N = 119 1.214984 .7969399 .2365263 3.731752

Explanatory variables

nagriresearch N = 119 5.982426 2.436083 2.305695 9.868282

rdinvest N = 119 29.11268 22.53258 5.498965 91.56726

openr N = 104 62.63954 19.07883 27.86642 127.262

primedu N = 99 51.04605 15.58608 18.87801 85.10817

nava N = 119 1.08e + 09 1.17e + 09 1.08e + 08 5.74e + 09

Table 2 shows that the rural poverty indicator represented by agricultural value added per agricultural asset normalized to the poverty line is
on average US$1.21. The maximum value observed is 3.73 US$ recorded by Côte d'Ivoire in 2014 against a minimum value of 0.23 US$ for
Burkina Faso in 2000.

In terms of expenditure on agricultural research and development, the average for WAEMU countries is US$ 29,112,680, with a maximum of
US$ 91,567,260 reached by Côte d'Ivoire in 2000, compared to a minimum of US$ 5,498,965 recorded by Niger in 2000. Concerning the
number of agricultural researchers per 100,000 producers, UEMOA has an average of 6 researchers. Niger has more agricultural researchers
(10) in 2011, whereas in 2008 it was the least endowed country with 3 agricultural researchers. In addition, it should be noted that the average
primary completion rate is 51.05% with a maximum of 85.11% in Togo in 2014 against a minimum of 18.87% for Niger in 2000.

For the control variables, the average value added of non-agricultural products amounts to 1.08 billion US$ with a maximum of 5.74 billion
US$ recorded by Côte d'Ivoire in 2014 against a minimum of 0.108 billion US$ recorded by Niger in 2000. With regard to trade openness, the
average observed over the period amounts to 62.64%. The maximum value of trade openness is 127.26% and was observed in 2013 in Togo
against a minimum value of 27.87% presented by Burkina Faso in 2013.

2.6- Estimation method
In Eq. (9), the lagged endogenous variable appears as the explanatory variable, so we are in a dynamic panel situation. In this case, standard
econometric techniques such as OLS do not provide unbiased estimates of such a model. Indeed, the presence of the lagged explanatory
variable makes the OLS and GCM estimators ine�cient and non-convergent. Furthermore, when the number of periods is small or when the
lagged dependent variable is correlated with individual effects, OLS estimation of this model leads to biased and non-convergent estimators.
For Mickell (1981), in the case of inverse causality or omission of relevant variables, the OLS estimator is inconsistent and biased.

In the literature, GMM techniques are increasingly used to estimate dynamic panel models (Andrianaivo and Kpodar, 2011; Konté et al., 2017;
Zmami, 2017; Amat, 2019). This method is adequate to deal with the problem of endogeneity of one or more explanatory variables, in
particular the presence of the lagged dependent variable that gives a dynamic character to the panel speci�cation. GMM estimation also
provides solutions to the problems of simultaneity bias, inverse causality between different economic variables, and omitted variables.
Indeed, not taking into account the problem of endogeneity in economic relations means making the strong assumption that, for example, the
explanatory variables of the model are independent of the unobserved characteristics that distinguish the different countries.

There are, however, two estimators associated with GMMs. The �rst difference estimator (Arellano and Bond, 1991) and the system estimator
(Blundell and Bond, 1998), which is an improved version of the �rst. One of the weaknesses of the �rst-difference estimator is that it is better
suited for samples with su�ciently large N (individual dimension) and relatively small T (time dimension). It therefore has asymptotic
precision weaknesses and instrument weaknesses that lead to biases in the �nite samples.

The system estimator of Blundell and Bond (1998) simultaneously uses �rst difference and level equations to generate consistent estimators,
even for �nite samples, to overcome this problem. Differentiation eliminates the country-speci�c effect and thus the effect of omitted
variables that are invariant over time. The �rst differences of the potentially endogenous explanatory variables are instrumented by their level
lagged value, in order to reduce the simultaneity bias as well as the inverse causality bias, and under the assumption of no autocorrelation of
errors in the level equation.
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The endogenous explanatory variables of the level model are instrumented by their most recent �rst difference (the use of other delayed �rst
differences would lead to a redundancy of moment conditions), under the additional assumption of "quasi-stationarity" of these variables.
Thus, the Generalized Method of Moments (GMM) in system developed by Blundell and Bond (1998) is used to estimate the model, the
results of which are presented in the following section.

3- Results And Discussion
Table 3 presents the results of estimating Eq. (9) using the GMM in system.

Tableau 2 : Estimation results
Endogenous variable = Agricultural value added per farm asset relative to poverty line

L1.lrinc 0.3081932**

  (2.47)

nagriresearch 0.0730142**

  (2.46)

lrdinvest 0.1618832***

  (2.21)

openr 0.0012139

  (0.43)

lnava 0. 0216028

  (0.17)

lprimedu 0.0135461***

  (2.71)

_cons -2.324751

  (-0.61)

Arellano-Bond test for AR(1) in �rst differences: z =-1.83 Pr > z = 0.067

Arellano-Bond test for AR(2) in �rst differences: z = 0.87 Pr > z = 0.383

Sargan test of overid. restrictions: chi2(59) = 34.91 Prob > chi2 = 0.995

Hansen test of overid. restrictions: chi2(59) = 0.00 Prob > chi2 = 1.000

* Signi�cant at 10%, ** Signi�cant at 5%, *** Signi�cant at 1%

The values in parentheses are the z-statistics of the normal distribution

To determine the signi�cance of the model as part of an estimation using the GMM, the most important tests are Sargan's instrument validity
test and the Arellano and Bond’s second-order autocorrelation of residues test. The results show that the probability associated with the
Sargan statistic is high (0.995). This makes it possible to con�rm the validity of the instruments. Moreover, the results of the autocorrelation
test of Arellano and Bond do not allow to accept the presence of second-order autocorrelation of residues (AR (2)) validating the use of
appropriately delayed endogenous variables as instruments. In addition, the dynamic nature of the model cannot be rejected with respect to
the coe�cient associated with the delayed endogenous variable (L1.lpaurur) which is positive and signi�cant at 5%. In fact, an increase in
farm income of 1% at a given date results in an increase of the income of the following year by 0.31%. This con�rms the existence of
dynamism and endogeneity in the modeling framework because the responsiveness of the current period's income compared to its value last
year is high and signi�cant.

As part of this modeling, public spending on research and development was mainly captured by two (02) proxies. These are public
expenditures allocated to the administration of agricultural researchers and the number of agricultural researchers per 100,000 agricultural
producers. The coe�cients associated with these two (02) variables are all positive and signi�cant at the 5% level. This re�ects the positive
in�uence of public funding for agricultural research and development on rural income. Thus, the results show that an increase in public
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funding for agricultural research and development is conducive to reducing rural poverty. Indeed, an increase of 1% (respectively one unit) in
public expenditure on agricultural research and development (respectively number of agricultural researchers per hundred thousand
producers) results in an increase in the rural income of 0.16% (respectively 0.07%). These results are in line with our expectations. According
to endogenous growth theory, research and development improves productivity and thus income. Indeed, increased spending on agricultural
research and development not only promotes the development of new technologies, but also provides information to make new technologies
more adoptable or better targeted to speci�c objectives and to improve policy making. In this scenario, the result would be an improvement in
productivity that will lead to higher incomes through positive effects on consumer food prices, producer incomes and workers' wages
(Winkleman, 1998). Hazell and Haddad (2001) argue that the research would affect poor farmers through increased production, allowing
them to improve their diets and increase the supply of marketed products for higher farm income. Thus, an increase in public spending on
agricultural research and development should result in an increase in the income level of the economy. Our results corroborate these
theoretical predictions by highlighting the positive relationship between public spending on agricultural research and development and
farmers' income. This is the case of some authors (Syed and Miyazako, 2013; Alene et al. 2009; Fan et al., 2004; Suphannachart and Warr,
2011) who have found similar results by showing in their studies that public spending on research and development is favourable to
agricultural growth.

In addition to these two proxies, the effect of education (lprimedu) on farm income was also considered. The coe�cient linked to this variable
is also positive and signi�cant at the 1% threshold, re�ecting a positive relationship between education and farm income. The increase in the
primary completion rate by one unit translates into an increase in agricultural income of 0.01 unit. This result is in line with expectations and
is explained by the fact that education allows farmers to adopt more productive techniques. It corroborates those of Moock (1981), Rauf
(1991), Lau et al. (1991) who have shown the positive effects of education on agricultural productivity in developing countries.

The results also show that trade opening (topen) has a positive effect on farm income. When the open rate increases by one unit, farm
income increases by 0.006%. This result is explained by the fact that WAEMU Sates are major exporters of agricultural products. Côte d'Ivoire,
for example, is the world's largest exporter of cocoa and cashew nuts. It is also important in the export of other agricultural products such as
coffee, rubber, bananas and many others. Countries like Burkina Faso and Benin are major exporters of cotton. Thus, commercial openness
facilitates the sale of these products to the outside helps to provide income to farmers. Indeed, the WAEMU States are not yet at the stage of
industrialization that will allow local consumption of agricultural production. At this stage, in the absence of opening, it would be di�cult for
producers to sell the products locally. This could explain the positive relationship between trade openness and agricultural income in WAEMU
countries.

The associated nonagricultural sector coe�cient (lnava) is not signi�cant. Thus, it can be inferred that in WAEMU countries the
nonagricultural sector does not signi�cantly affect farm income.

Despite the interesting results of this research, some shortcomings should be noted for future work. Indeed, the analysis period, which is
2000–2016, seems short. A longer series of data could provide a better understanding of the dynamics of rural poverty. Moreover, there is no
consensus de�nition of poverty. Taking into account the multidimensional nature of poverty could lead to more interesting results.

4- Conclusion And Policy Implications
This paper focused on policies to reduce rural poverty through public �nancing of agriculture. In these countries, the majority of the poor lives
in rural areas and operate mainly in the agricultural sector. This has guided the objective of this research to analyze the effects of public
�nancing of agriculture on rural poverty alleviation in WAEMU States. Speci�cally, the paper focused on the effects of public spending in
agricultural research and development on farm income.

For the empirical analysis, this research built a dynamic panel bringing together WAEMU countries from data covering the period 2000 − 1016.
Based on the López (2004) model, which measures the effects of public spending on poverty, an empirical model has been derived to conduct
the analysis. Since the panel is dynamic, the model was estimated using GMM in system developed by Blundel and Bond (1998), which
seems more appropriate.

The results obtained are in line with expectations. Indeed, the expenditures allocated to the administration of agricultural researchers, the
number of agricultural researchers per hundred thousand agricultural producers, the primary completion rate students have positive effects
on agricultural income; which helps to reduce rural poverty. These results generate economic policy implications.

These States must establish a policy of training agricultural researchers to ensure the sustainability of research personnel in the agricultural
sector. The World Bank (2008) has shown that agricultural research systems in sub-Saharan Africa are fragmented into almost 400 different
research organizations, four times the number of agricultural research organizations in India and eight times that of the United States. This
dispersion of researchers does not allow to bene�t from a good synergy with agricultural advisory services in order to achieve economies of
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scale in research and is very expensive for these countries. It is therefore important for WAEMU to create large-scale regional research
organizations as part of the implementation of its Common Agricultural Policy.

To make these centers work, countries need to support the �nancing. As a result, pooling each country's investments in research and
development, for example, would enable the creation of centers of excellence and the dissemination of appropriate agricultural technologies
for each type of agroecology. Given that the countries of the Union are similar in terms of constraints related to agricultural development, a
regional center for research and development could develop appropriate technologies for the whole region.

In addition, WAEMU States must increase investments in the education sector through the construction of school infrastructure and the
recruitment of competent staff to make education for all a reality and maintain students until the completion of the primary cycle. This would
allow those who wish to operate in agriculture to have a minimum of skills to apply the different farming techniques to improve their
productivity.

All of these recommendations challenge the WAEMU states, all development actors to pool efforts to make structuring investments in rural
areas. It is in these environments that most of the poor live and must attract the attention of donors who want to reduce poverty. Investment
in the agricultural sector would improve agricultural productivity, agricultural income and hence economic development.
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