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Abstract: To achieve the United Nations Sustainable Goals (SDGs) by 2030, especially goal 2 (SDG-2)
which is to “end hunger, achieve sustainable food security, improved nutrition and promote agriculture” this study examines how innovation and social inclusion affect food security in West Africa. The
study applies the system Generalised Method of Moments (GMM) on a panel data of 15 West African
countries for the period 2005–2018. The result from system GMM shows that innovation and social
inclusion are drivers of food security. The implication of this is that increased level of social inclusion
and innovation in West African may increase the level of food security by about 41.5% and 13.6%
respectively. Therefore, the study concludes that to feed the growing African population, social inclusion should be improved to mitigate risk, vulnerability and socioeconomic shocks faced by farming
households. In addition, innovation in agricultural should be enhanced to drive productivity, thereby
leading to a sustainable food security.
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Africa has drawn global attention because of its various accomplishments and its dynamism. Irrespective of these attainments, the continent has also drawn global attention for
its considerable problems such as social exclusion, food insecurity, poverty, inequality and
unemployment, among others [1]. Undernourishment and poverty have been reduced significantly and the aftermath development is positive. The dynamic social drive is aiding in
transforming villages and creating awareness of initially neglected problems, and households and recent programmes and strategies across the continent have underscored the significance of social inclusion [1]. The increase in the population growth rate has been recognised as one reason for increased food insecurity and slow economic growth in Africa.
Africa is expected to experience a substantial population increase by 2050, doubling
its current population of 1.2 billion to more than 2 billion. Considering that current food
production practices employed across the continent are unsustainable, Africa is missing
an opportunity to be self-sustaining, and even export food [1]. Furthermore, climate
change disproportionally affects the continent, making the need for transformation even
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more urgent. If Africa is to mitigate these roadblocks, agriculture needs to be modernised
through the contributions of different technologies [2].
Innovations comprise of an improvement in technology such as artificial intelligence
(AI), blockchain technologies, mobile application, the internet of things (IoT), big data,
and drones [3]. Innovation has the potential of providing revolutionary methods of production and distribution based on digital transformation and automation that can erase
limits between physical objects, turning them into a comprehensive, complex system of
interconnected and interdependent elements [3]. Hence, these technologies have the potential to have a positive effect on the productivity and profitability of the agricultural
sector and the creation of new locally-based added value, especially in Africa [3]
The World Bank [3] posits that the proportion of the people in Africa who are living
in extreme poverty and undernourishment has reduced considerably from about 57% in
1990 to about 41% in 2013 [3–6]. Nevertheless, the largest share of the extreme global poor
and undernourished people still live in Africa [4]. Approximately 390 million people in
Africa lived in extreme poverty (less than $1.25 daily) in 2013, more than all other regions
combined [4]. Lastly, the region not only houses the largest number of the poor, but Africa’s poor are, on average, living much further below the poverty line [3,7].
In the last two decades, Africa has witnessed a reasonable level of social inclusion, in
some aspects moving at a rate faster than seen globally [3,6], though a larger number of
individuals, households, communities and areas have been ignored by the achievements
of Africa’s social inclusion and as a result, continue to be at risk. This exclusion has led to
the challenge of food insecurity in Africa. Food security is one of the world’s major goals,
especially, with respect to the achievement of the 2030 sustainable development goals,
particularly, Goal 2 (SDG-2), which is to end extreme hunger and achieve food security.
To achieve a sustainable food security, it is necessary to implement appropriate policies
to capture all households’ including the very poor and the marginalised people, especially, those in the rural areas [5]. This study argues that one of the best approaches to
ensure that all households are captured with food security is the improvement of social
inclusion policies mainly targeted at the most vulnerable individuals.
In the last two decades, social inclusion programmes have helped raise about 150
million people out of extreme poverty and improve food security. However, less than 50%
of the global population is effectively covered by at least one social benefit, in particular,
farmers in rural communities in Africa, lack social inclusion coverage to mitigate risk and
socio-economic shocks. Though empirical studies have looked at social inclusion, poverty,
livelihood and food security, the context of how social inclusion and innovation drive
food security in West Africa, has not been given much attention in the literature, to the
best of authors’ knowledge. Against this background, this study examines how social inclusion (proxied by the policy for social inclusion) and innovation (proxied by mobile
subscription, % of the total population) affect food security in West Africa. The study applied the system GMM to achieve this objective. This study is structured into five sections.
Following this introductory section is a review of the literature, presented in Section 2.
Section 3 is the methodology; results are presented and discussed in Section 4, while the
study concludes with Section 5.
2. Literature Review
2.1. Social Inclusion, Agriculture and Food Security
According to [8], “social inclusion is a process of improving the terms for individuals and
groups to take part in society, and the process of improving the ability, opportunity, and dignity of
people, disadvantage based on their identity, to take part in society”. Social inclusion, a multifaceted process seeks to ensure that all nations and people are liberated from poverty and
hunger while improving their access to better living conditions [9].
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Jolley et al. [10], in a study of social inclusion among people living with disabilities
in five West African countries of Senegal Sierra, Leone, Mali, Liberia and Cameroon, observed that women, older people and individuals with low-income among others are
found to be predominantly afflicted with impairment as a result of increasing risk to
health and inadequate access to health-care facilities. In addition, Jolley et al. [10] found
that, while virtually all countries in the study have established a new measure in terms of
policies and regulations to help the disadvantaged group, however, the execution is problematic. This is because institutional framework, such as government effectiveness and
corruption control, are critical requirements for the most vulnerable households to be appropriately captured. In most cases, especially in Africa, institutional quality acts as bane
on the effective delivery of social inclusion.
Food security means the accessibility and availability of food to all households [11],
and it is an integral part of human existence. The study by [12] acknowledged food security as a national threat that must be given a significant priority. The study by [13] posited
that a regional food reserve programme has been initiated in the West African region since
2010. The study applied a spatial equilibrium model to examine the effects of food reserve
in a shock to production process. Result of the effect scenario shows that a production
shock affects price, importation and ultimately, food product consumption. This situation
is not favourable to the West African and should be checked by increasing the minimum
reserve size.
Hidrobo et al. [14] focused on how social protection contributes to food security and
asset formation in Africa. Food security measures are divided into six groups, while the
asset formation measures are divided into five groups using the meta-analysis technique.
Meanwhile, Subramaniam et al. [15] posits food insecurity as a significant problem in the
world since a considerable population of people worldwide are believed to suffer from malnutrition due to the absence of enough food. This research examines 51 developing countries with data for six years ranging from 2011–2016. This method of analysis used is the
generalised panel method of moments (GMM) while the aim was to examine the effect of
biofuel production on food security in the selected 51 countries. The study found convincing
evidence that biofuel worsens food security in developing countries. In another similar
study Osabohien et al. [16], the GMM was applied and it was found that social protection
intervention in agricultural led to increased level of participation, thereby leading to an improved level of productivity in Africa.
The relationship between community social interaction, households’ food security
and income are investigated by [17]. Having indicated food insecurity as a significant
health concern; social capital is seen as mitigation of food insecurity in the world, the
study by [17] used a cross-sectional survey and questionnaires and engaged Tobit regression analysis to analyses the relationship between community social interactions and
household’s food security. The results did not find any evidence that the lower-income
community gained more than a higher-income community from social interaction. Furthermore, a significant number of the older community contribute more to household
food security; therefore, encourage the use of policies that facilitate food security and accessibility while promoting social interactions.
2.2. Innovation, Agriculture and Food Security
Because of the many problems facing the world, such as hunger, rising unemployment and food and nutritional insecurity, and in an attempt to close the huge-gap between
the supply of and the demand for food by 2050, the Food and Agriculture Organisation
(FAO) has established that a 70% rise in food production is necessary to bridge this gap
[7]. However, this can only be done by incorporating agricultural innovation into the
scale-up production process.
To raise agricultural production, which is necessary to feed the global population by
2050, the application of technological innovation is vital [7]. FAO [7] defines agricultural
innovation as the process whereby individuals or organisations bring new or existing
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products, processes or ways of an organisation into use for the first time in a specific context in order to increase effectiveness, competitiveness, resilience to shocks or environmental sustainability and thereby contribute to food security and nutrition, economic development or sustainable natural resource management.
In a study by [18] food insecurity may easily be tackled through the introduction of
innovation and technology in the agricultural sector, to scale-up production. The role of innovation in improving food cultivation cannot be ignored. This is because, the application
of technology could potentially reduce the cost of production [19]. A labour-intensive economy is needed for the cultivation of more food to help contribute to food security. According
to [20], innovation is a global phenomenon, affecting all economic sectors, particularly food
and agriculture, which are one of the oldest and most important sectors in the world. The
study shows how technology can increase food yield and address other related challenges
affecting the agricultural sector. A global innovation index which serves as a global measurement of innovation was also calculated with six significant findings.
African has witnessed a surge in its population growth rate in recent time, according
to [21]. This phenomenon is associated with an increase in the number of undernourished
people in African. Bettencourt and West [22] investigated the relationship between agricultural innovation and food security in the Sub-Saharan African (SSA). A range of initiatives has been taken by the region to produce enough food and guarantee food security.
Worthy of consideration is the incorporation of biotechnology, which has been identified
to alleviate some of the region’s food security issues. The study observed that although
there have been some innovative advancements in recent times, food production is minor.
The study by Di Vaio et al. [23], argued that the application of innovative technologies, such as artificial intelligence (AI) among others, as a sustainable business model
(SMB) in the agri-food system, has the potential to drive food security. The study engaged
a qualitative method and an in-depth review of the literature and concludes that, innovative approach in agriculture will enhance an efficient value chain in agri-food industry.
The study also states that the outbreak of COID-19 pandemic awakes the need for urgent
application of innovative technology in agri-food system to build an efficient value chain.
This is because, innovative technologies provide a more significant outcomes needed to
generate relevant information that could have a significant impact on business models.
On the hand, Grieve et al. [24] identified a number of threats (such as population
growth, ageing farming populations and climate change) to global food security. However, caution must be observed while encouraging the use of AI to achieve sustainable
food security, so as not to endanger food safety [25]
3. Methodology
3.1. Model Specification
A large proportion of the African population has been excluded from social safety net
programmes, as a result of the weak institutional framework, which has resulted in poverty
and food insecurity among the less the privileged [6,21,26]. The objective of this study is to
examine how social inclusion affects food security in West Africa. The study engaged a
panel data of 15 West African countries that are members of the Economic Community of
West African States (ECOWAS). Drawing insight from the empirical work of [23] and [16],
the estimated models (in double-log form) are specified in Equations (1) and (2):
=

+

+

+

+

+

+

+

(1)

where,
is food security (the dependent variable);
means innovation,
means
social inclusion,
means employment in agriculture,
means control of corruption,
means government effectiveness,
means foreign direct investment while, represents natural logarithm of the variables. The variables in the model are in their natural
logarithm reduce the incidence of heteroscedasticity. Equation (1) is estimated using the
Pooled Ordinary Least Squares (POLS) regression, and the Fixed effect model.
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To control for unobserved heterogeneity and potential endogeneity of the exogenous
variables, the system GMM approach is applied [26–28] as shown in Equation (2):
=

+φ

+

+

+

+

+

+

+

(2)

In the model, lFSit−1 means the first-lag of the dependent variable (food security), φ
is the coefficient of first-lag of food security, α0 is constant term; α1, α2, α3, α4, α5 and α6 and
are the coefficients of the explanatory variables. Equation (2) is estimated using the system
GMM.
The ‘a priori’ expectation is that the estimated coefficient of explanatory variables
should be significant and positively related to food security. In the model, e represents the
white noise, which captures other explanatory variables not included. Also,
represents
entities and time, respectively. Time means the years (2005–2018), while entities represent
the 15 West African countries considered in the study.
3.2. Sources of Data and Measurement of Variables
The study used a panel data of 15 West African countries which are members of the
Economic Community of West African States (ECOWAS). The data was sourced from the
World Development Indicators (WDI), the Country Policy and Institutional Assessment
(CPIA), and the World Governance Indicators (WGI) of the World Bank. The summary of
variables and their respective sources is presented in Table 1.
Table 1. Summary of Data sources and Measurement of Variables.
Variable
Food Security
Social inclusion
Innovation

Identifier
FS
SI
INOV

Measurement
Source
Food Production index
WDI
Scale of 1 (lowest) to 6 (highest). The higher, the better.
CPIA
Mobile internet subscription (% of total population)
WDI
Employment in agriculture (% of total employment) (modelled
Agricultural employment
AE
WDI
ILO estimate)
Estimate of standard normal distribution. Ranges from
Control of Corruption
CC
WGI
−2.5 (lowest) to 2.5 (highest). The higher the better
Estimate of standard normal distribution. It ranges from −2.5
Government Effectiveness
GE
WGI
(lowest) to 2.5 (highest). The higher, the better
Foreign Direct Investment
FDI
Foreign direct investment, net inflows (% of GDP)
WDI
Note: CPIA means Country Policy and Institutional Assessment. WDI means World Development Indicators. WGI Means
World Governance Indicators. Source: Authors.

The variables used for the analysis are food security ( ), measured by the food production index, which covers food crops that are considered edible and contain nutrients,
), imeasured by mobile internet subscriptions (% of the population usinnovation (
ing the internet), sourced from the World Development Indicators (WDI) of the World
Bank. Social inclusion ( ) is proxied by the policy for social inclusion and equity coverage, sourced from the Country Policy and Institutional Assessment (CPIA). Social inclusion policy includes gender equality, equity of public resource use, building human resources, social protection and labour, and policies and institutions for environmental sustainability [29]. Social inclusion is measured on a scale of 1 (lowest) to 6 (highest). A score
of 1 to 2 (lowest) means a situation where individuals in a country have very low access
to social inclusion or protection benefits. A score of 3 to 4 (moderate) means the condition
where individuals in a country have a moderate access to social inclusion benefits, and a
score of 5 to 6 (highest) means a condition where citizens have the highest access to social
inclusion benefits. Social inclusion or protection benefits include social insurance (e.g.,
health insurance), social security (e.g., in-kind and cash support for farmers, senior citizens (the aged) and the most vulnerable), and labour market intervention (e.g., unemployment benefits). Developed countries such as most countries in America and Europe are
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operating at a scale of 5 to 6, while developing countries, like Countries in Africa, are
operating at a scale of 1 to 2, or at the very best, 3.
Agricultural employment (AE) is measured by employment in agriculture (% of total
employment, modelled ILO estimate), sourced from World Development Indicators
(WDI) of the World Bank.
Control of Corruption (CC) and Government effectiveness (GE) are measures of institutional quality, sourced from the World Governance Indicators (WGI). Control of Corruption captures perceptions of the extent to which public power is exercised for private
gain [29]. Government effectiveness is the perception of the quality of public services, the
quality of the civil service and the degree of its independence from political pressures, the
quality of policy formulation and implementation, and the credibility of the government’s
commitment to such policies [29]. Foreign Direct Investment Foreign (FDI) is measured
by net inflows (% of GDP), sourced from the World Development Indicators (WDI). The
variables used are summarised in Table 1.
4. Results and Discussion
4.1. Descriptive Statistics and Correlation Analysis
Table 2 shows the descriptive statistics of the variables used in this study. Food security shows as the average of 122.96 in West Africa during the study period, social inclusion
shows an average of 3.28. The average of employment in agriculture is 51.59%. This implies that the agricultural sector in West Africa contributes about 51.59% to total employment. This value validates the importance of agriculture, especially employment creation
in the sub-region. In a similar way, the percentage mean of innovation and foreign direct
investment are 55.89% and 4.95% respectively. However, government effectiveness and
control of control are both negative with an average value of −0.77 and −0.61, respectively.
Table 2. Descriptive Statistics.
FS
SI
Mean
122.9613
3.278571
Maximum
201.2200
4.300000
Minimum
75.58000
2.200000
Std. Dev.
22.56817
0.458864
Source: Authors’ compilation.

INOV
55.89988
138.8100
2.070000
34.75339

GE
−0.771516
0.353523
−1.642998
0.454421

FDI
4.953100
32.30119
−1.048196
5.864468

AE
51.59232
77.99800
29.65200
14.60796

CC
−0.614802
0.950176
−1.552299
0.551200

The correlation matrix between variable was displayed in Table 3. The highest statistic is 0.89, which is found between government effectiveness and control of corruption.
The high, and positive, the correlation between these variables indicate that combination
to achieve effective and efficient governance in the economy.
Table 3. Correlation Matrix.
FS
SI
FS
1
SI
−0.0263
1
INOV
0.3698
0.2742
GE
−0.1789
0.8318
FDI
0.3245
0.0618
AE
0.1949
−0.275
CC
−0.1673
0.8274
Source: Authors’ compilation.

INOV

GE

FDI

AE

CC

1
0.2384
−0.037
−0.3955
0.258

1
−0.0754
−0.2442
0.8906

1
0.3466
−0.0587

1
−0.2447

1

4.2. Estimates from POLS and Fixed Effects
To examine the effect of social inclusion and innovation on food security, this study
carried out a POLS and fixed effects analysis. As presented in Table 4, the results show
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that R-squared is approximately 0.80, which implies that the explanatory power of the
model explains about 80% of the variations in food security in West Africa. Social inclusion is positive and significantly influences food security. There is an average of 48% responsiveness of food security to a percentage increase in social inclusion policy in all the
equations. This is in line with the study of [17] which found that policy for social inclusion
plays a significant role in curbing food insecurity in Africa. This implies that enforcement
of policy for social inclusion is bound to increase food security since the policy is basically
based on eliminating poverty and hunger and improving people’s living condition.
Table 4. Pooled Ordinary Least Squares Result (Dependent variable: Food Security).
Variables
Constant
Social Inclusion
Innovation
Government Effectiveness
Foreign Direct Investment
Agriculture Employment

1
−154.62 *
(0.000)
47.99 *
(0.000)
5.16 *
(0.004)
1.17
(0.520)
3.56 **
(0.050)

2
−143.96 *
(0.000)
47.88 *
(0.000)
5.43 *
(0.004)

3
−164.90 *
(0.000)
48.25 *
(0.000)
4.90 *
(0.006)

4
−148.42 *
(0.000)
d47.86 *
(0.000)
5.10 *
(0.005)

4.27 **
(0.024)
−1.91
(0.412)

3.78 **
(0.037)

3.52 **
(0.053)

3.29 ***
(0.083)
R-squared
0.8007
0.8030
0.8037
0.8003
F(stat)
173.81
164.03
177.09
232.39
Prob > F
0.0
0.0000
0.0000
0.0000
Note: The p-values are in the parentis ( ), *, **, and ***, means that the coefficient is significant at
1%, 5% and 10% level respectively.
Control of corruption

Innovation in the same vein, positively and significantly affect food security. The results in Table 4 show that innovation brings about approximately a 5% (on average) increase in food security. This supports the assertions by [18,20] that found that innovation
reduces the cost of production, cost of food and food insecurity. Government effectiveness
(1.17), and control of corruption (3.29) significantly affect food security. This implies that
a percentage increase in government effectiveness and control of corruption increases
food security by 1.17 and 3.29, respectively. This is in line with the findings by [30]. The
meaning of this is that if the government is able to control corruption in the country, there
will be proper and even distribution of income among the people, which gives the individual the opportunity to have access to and be able to afford food for daily consumption.
This also addresses SDG 1, 2 and 9 in order to achieve sustainable development.
Foreign direct investment also positively and significantly (0.05) influence food security. A proportionate increase in foreign direct investment increases food security by 4.
This is contrary to [31] findings, whose findings established a negative relationship between FDI and food security. However, the study of [32] found that both negative and
positive relationship exists in primary and secondary sectors, respectively. Thus, this
study established the validity of modernisation theory that proposes that FDI results in
improved technology, managerial skills, access to the international market, create industrialisation among others which will, in turn, lead to efficiency in production and allocation of resources.
On the contrary, employment in agriculture negatively and significantly influences
food security. This implies that a proportionate increase in agriculture employment reduces food security by 1.91. This may be due to lack of motivation for people to participate
in agricultural activities and the migration of people from rural areas (where agricultural
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activities are mainly done) to urban areas in search for greener pasture and amenities,
which are not available in the rural areas.
This study further carried out a fixed effect method of estimation, based on Hausman
result. As shown in Table 5, the result is similar to the POLS result presented in Table 4.
Social inclusion also positively and significantly influences food security at a 1% level of
significance. This implies that an improvement in or enforcement of social inclusion policy
positively and significantly increases food security by approximately 48%. Innovation also
affects food security positively. Innovation reduces the cost of production and hunger by
reducing food costs and making it affordable while also reducing unemployment and
poverty. Foreign direct investment improves modernisation and access to the international market, which boost the local economy and eliminate food insecurity through the
provision of modern equipment for the production of agricultural produce. The result
shows that an increase in FDI increases food security by approximately 4% in all the equations analysed.
Table 5. Fixed Effect Result (Dependent variable: Food Security).
Variables
Constant
Social Inclusion
innovation
Government Effectiveness

1
−164.44 *
(0.000)
47.70 *
(0.000)
4.80 *
(0.008)
4.43 ***
(0.099)
3.89 **
(0.048)

2
−153.82 *
(0.000)
47.77 *
(0.000)
4.77 **
(0.013)

3
−161.88 *
(0.000)
47.65 *
(0.000)
4.51 *
(0.000)

4
−145.42 *
(0.000)
47.49 *
(0.000)
4.62 *
(0.001)

3.57 ***
3.67 ***
3.45 ***
(0.082)
(0.062)
(0.064)
1.85
Agriculture Employment
(0.40)
3.29 ***
3.67
Control of corruption
(0.083)
(0.213)
R. squared
0.80
0.80
0.81
F-stat
169.60
151.72
168.05
222.75
Note: The p-values are in the parentis ( ), *, **, and ***, means that the coefficient is significant at
1%, 5% and 10% level respectively.
Foreign Direct Investment

The effect of government effectiveness on food security gives a positive and significant
outcome at 10% level of significance, which implies that the institutional framework’s effectiveness can help mitigate food insecurity. Control of corruption also plays a significant role
in ensuring food security is attained. The result for control of corruption is significant across
models, implying that controlling corruption in the economy is essential for food security.
The positive coefficient (on average, 3) shows that curbing corruption increases food security by 3%.
Employment in agriculture, on the other hand, was found to be insignificant. This
may be as a result of the use of manpower in producing agricultural product may not
bring about the desired outcome than making use of modern technology and equipment
in facilitating agricultural production. In order to achieve food security in the countries,
there is a need to promote the use of modern equipment like tractors, harvesters etc. on
farmland than using manual labour.
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4.3. Estimates from System Generalised Method of Moments
To control for the issues of endogeneity, the system generalised method of moments
(GMM) is applied. One of the problems may be that it consists of the disturbance autocorrelation in the time-series regression analysis. Another econometric problem may be that
the potential endogeneity of the key regressors may be present. This is because, [26] stated
that variables that are not statistically significant in the linear static panel model might be
due to the endogeneity problem.
The study, therefore, addresses this problem by using the system GMM method
[27,33]. System GMM is a combination of level and difference dynamic equations that improves on difference GMM. This is because, it supplements the equation in the first differences with the equation in levels and allows for the correction of measurement errors
in the other regressors [33]. The prerequisite for system GMM is that the autocorrelation
at the first-order autoregressive AR (1) process should be significant and autocorrelation
at the second-order autoregressive AR (2) should be insignificant. The Sargan test is insignificant, which means the instruments are not correlated with the residuals, and thus are
valid (presented in Table 6).
Table 6. System GMM Result (Dependent variable: Food Security).
Variable
Constant
Food security (−1)
Social Inclusion
Innovation
Government Effectiveness
Foreign Direct Investment

[1]
2.0853 *
(0.000)
0.27062 *
(0.002)
0.46977 *
(0.000)
0.13577 *
(0.000)
0.12824 *
(0.003)

[2]
2.1309 *
(0.000)
0.25584 *
(0.008)
0.56962 *
(0.000)
0.14266 *
(0.000)
0.16922 *
(0.000)
0.03370 *
(0.000)

[3]
0.713744 *
(0.002)
0.25467 *
(0.008)
0.41540 *
(0.000)
0.15481 *
(0.000)
0.18239 *
(0.000)

[4]
1.0606 *
(0.000)
0.26773 *
(0.004)
0.67488 *
(0.000)
0.15092 *
(0.000)

0.28078 *
(0.000)
0.25012 *
Control of corruption
(0.000)
Group/Observation
15/159
15/159
15/151
15/151
299.74 *
313.21 *
386.49 *
383.30 *
Wald chi2
(0.000)
(0.000)
(0.000)
(0.000)
−3.97 *
−3.89 *
−3.76 *
−3.98 *
AR (1)
(0.000)
(0.000)
(0.000)
(0.000)
1.63
1.71
1.44
1.96
AR (2)
(0.104)
(0.880)
(0.151)
(0.52)
2.18
4.95
4.14
1.94
Sargan Test
(0.336)
(0.176)
(4.14)
(0.586)
Note: The p-values are in the parentis ( ), * means that the coefficient is significant at 1% level.
Source: Authors.
Agriculture Employment

0.288257 *
(0.000)

The results presented in Table 6 show that across models, variables engaged for the
system GMM analysis are statistically significant at the 1% level and positive in explaining
the level of food security. The results show that an increased level of social inclusion may
increase food security between 41.5% to 67.49%. In the same vein, improvement in technological innovation may increase food security by at least 13.58%. This supports the findings by [18] and [20] who found that innovation reduces production cost, cost of food and
food insecurity. Similarly, the results show that a 1% increase in foreign direct investment
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and employment in agriculture may likely increase the level of food security by 3.37% and
28.83%, respectively.
Institutional framework or quality measured by government effective and control of
corruption is also positive and significant in determining the level of food security. In this
wise, effectiveness in governance and the deployment of efficient mechanisms in controlling
corruption will result in at least 12.82% and 25.01% increase in food security, which is in line
with the findings by [26] using the system GMM. Also, it is in line with the findings by [30],
showing that if the government can control corruption and improve governance, there will
be proper and even distribution of income among the people, which gives an individual the
opportunity to have access to and be able to afford food for daily consumption.
5. Summary and Conclusions
To achieve the United Nations Sustainable Goals (SDGs) by 2030, mainly, goal 1.3
which is to “implement efficient social inclusion (protection) schemes and achieve considerable coverage for the poor and the vulnerable”, and goal 2; to “end extreme hunger and
achieve sustainable food security” this study contributes to the literature by examining
how innovation and social inclusion helps in enhancing agricultural productivity, thereby
achieving sustainable food security.
The study engaged a panel data of 15 West African countries that are members of the
Economic Community of West African States (ECOWAS). To control for unobserved heterogeneity and potential endogeneity of the exogenous variables, the system generalised
method of moments (GMM) is applied. The data for the analysis was sourced from the
Country Policy and Institutional Assessment (CPIA), World Development Indicators
(WDI) and World Governance Indicators (WGI) of the World Bank for the period 2005–
2018. Though the study engaged the POLS and fixed effect regression, due to possible
issue of endogeneity that may be present in POLS and fixed effect estimates, inferences
are drawn from the system GMM result.
Findings from the system GMM show that innovation and social inclusion are drivers
of food security in West Africa. This is because an increased level of social inclusion and
innovation in West Africa may increase the level of food security by 41.5% and 13.6%. The
institutional framework or quality measured by government effectiveness and control of
corruption is also positive and significant in determining the level of food security. In this
wise, effectiveness in governance and the deployment of efficient mechanisms in controlling corruption will result in at least 12.82% and 25.01% increase in food security.
The study concludes that to feed the growing African population, social inclusion
should be improved to mitigate risk, vulnerability and socioeconomic shocks faced by farming households. In addition, innovation in agricultural should be enhanced to drive productivity, thereby leading to food security. However, this study is not without limitations.
Some of the limitations of this study are that: (a) the study engaged a panel data of
15 West African countries, therefore, did not account for the effect of social inclusion and
innovation on food security at the country level, (b) due to data paucity, the study used
mobile internet subscriptions (% of total population) as a proxy for innovation, which may
not reflect the exact proportion of internet services used for agricultural purposes, (c) the
study used food production to capture food security, which may not be sufficient enough
to capture all the dimensions (availability, accessibility, utilisation and stability) of food
security.
Given data availability, further studies should focus on how social inclusion will help
in building smallholder farmers’ resilience against risk and socioeconomic shocks towards
achieving a sustainable food security in West Africa, at the country or at the household level.
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