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The research aimed to assess the impact of globalization and innovation on food security in Sub-Saharan Africa (SSA) between 2001 and 2021. The study utilized secondary data from the World Development Indicators to analyze the relationship. Food security was measured in terms of accessibility and availability, represented by the “Food Production Index (2014–2016 = 100)” and “Gross Domestic Product per Capita, PPP, Dissemination (constant 2017 international $)” respectively. The research employed a two-step System Generalized Method of Moments (GMM) to evaluate the data. The results indicated that globalization showed a direct and statistically insignificant influence on food security availability, but it had a negative and significant effect on food security accessibility. On the other hand, innovation had a direct but statistically insignificant effect on food security availability, while it had a positive and significant impact on food security accessibility. The interaction between globalization and innovation had an indirect but significant effect on food security availability and a direct and significant effect on food security accessibility. Additionally, the study found that arable land and population growth significantly influenced the availability aspect of food security, while arable land indirectly affected the accessibility aspect. Population had a direct but statistically insignificant effect on the accessibility measure of food security. Based on these findings, the study recommends that the governments of SSA countries and other stakeholders should adopt and operate integrated policy approaches that captures the diverse effects that globalization has on food security.
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1 Introduction

The physical and economic access that people have to cater nutritional needs and preference of food for everyday active and healthy living is what is referred to as food security (Wisdom et al., 2022). Food security has been a major global pursuit toward global improvement since the increase in world food prices in 2007. This is seen in the increasing interest in the topic and the dedication of the second Sustainable Development Goal (SDG 2) to the matter of food security alone. In 2019, it was shown that about 690 million people (that is 8.9 percent of the world population) were undernourished globally. As at 2022, the figure for the undernourished people in the world rests slightly above 820 million (UNICEF, 2022; Wudil et al., 2022).

Africa hosts at least one-third of the global undernourished population with a 30-year declining agriculture per capita income. With an expected leap in population of Africa from 1.2 billion in 2020 to 1.8 billion by 2050, the agricultural sector absorbs in employment about 60% of the working population. Despite this, the sector accounts for only 10% of export revenue and contributes about 22% of the GDP (Wudil et al., 2022). This poor performance, according Willy et al. (2020), could be attributed to over-dependence of African nations on food imports and the significant untapped agricultural potential.

Recent global observation showed that the number of people suffering from acute hunger in the world rose from 135 million in 2019 to 345 million in 2022 as a direct result of COVID-19 and the recent Ukraine conflict (UNICEF, 2022). In early 2020, in countries all over the world, the COVID-19 pandemic and the measures adopted to control the spread of the virus, especially the restriction of movement, had severe implications on economies and food security. For many African countries, staple foods like rice and maize are mostly planted between March and mid-April, a period which was met by the COVID-19 movement restrictions which inhibited farmers from planting. This in effect reduced the already low staple food production thereby causing an increase in importation of such food as rice to meet the high consumption demand from the region (Arumugam et al., 2021).

Historically, the exchange of agricultural products and produce between nations of the world has been a major propagator of globalization. Centuries before now, nations have traded agricultural produce such as salt, spices, sugar, etc. which has fostered globalization (Von Braun and Diaz-Bonilla, 2008). Globalization is the networking of various socio-economic, political and technological activities of all the nations of the world (Collier and Dollar, 2002; Umo, 2007). Economic globalization manifests in increasing free movement of goods, services, information, capital resources, and humans which concerns many fields like management, social, political, and cultural life, as well as natural and climatic effects of human activity. It is important when considering the concept of globalization in the light of agriculture to look at the whole sector of the agricultural business and rural areas. Through the trading of food, raw materials, capital and labor, nations who are engaged in it could improve the level of food security. Mellor (2003) inferred that the chances of low-income nations which is hosted majorly by Sub-Saharan Africa (SSA) to improve agricultural production is greatly increased in the presence of globalization thereby bringing about food security in SSA and the world.

The difficulty of attaining food security has been growing all over the world since 2015 and does not leave out the economically developed countries as estimates show that in 2020, between 720 million and 811 million people suffered from hunger in the world (Sun and Zhang, 2021). Succinctly put, food security has been a major concern for scholars around the world and many research works published testify to this, few of them being Khan et al. (2014) and Ayanlade and Radeny (2020). There have been very few recent empirical studies that have focused on the nexus between globalization and food security (Mary, 2019; Fusco et al., 2020; Montolalu et al., 2022). Consequently, the gap in food security literature is the unavailability of adequate empirical literature which focuses on uncovering the effect of globalization on food security in Sub-Saharan Africa. This study closes the literature gap by providing a well-researched empirical study that addresses the inadequacy of empirical literature focused on globalization and food security. Furthermore, the objective of this study is to determine the impact that globalization has on food security in Sub-Saharan Africa. Hence, the study answers the question “does globalization have a significant impact on food security in Sub-Saharan Africa?”.

This study offers significant value to governmental authorities, international organizations (such as the United Nations and the Food and Agriculture Organization), and non-governmental organizations by providing comprehensive reviews and findings on the impact of globalization and innovation on food security in the Sub-Saharan African region. The findings aim to guide the formulation of appropriate policies to achieve sustainable development goals related to food security not only in the sub-region but also across Africa and globally. Additionally, the study contributes to the knowledge of researchers and scholars, offering insights into how globalization and innovation influence food security in Sub-Saharan Africa. Moreover, it serves as a foundational resource for future research in this field and related areas of study.



2 Literature review


2.1 Theoretical underpinning

This study is hinged on the Hescher-Ohlin international trade theory formulated in the 20th century by Heckscher and Ohlin (1991). The Heckscher-Ohlin (HO) theory states that countries tend to export goods that use their abundant factors of production intensively and import goods that use their scarce factors. In other words, a country will specialize in producing and exporting goods that it is relatively more efficient at producing compared to other countries. In the context of food security, the HO theory encourages that a country should identify her comparative advantage in agriculture and focus her resources and guide trade policies that promote food self-sufficiency and reduce dependence on imports. For example, if a country has abundant land and labor resources, it may have a comparative advantage in producing staple crops such as rice or maize, and thus, should focus on expanding its agricultural sector. On the other hand, if the country is resource-poor, it may import these goods from other countries where production is more efficient. Therefore, the encouragement of foreign trade in agriculture and related products is an essential factor to promote food security in Africa.

In the past three decades, numerous countries, both developed and underdeveloped, have implemented substantial policy reforms, including trade policy changes aimed at reducing both tariff and non-tariff barriers. These reforms, intended to foster economic growth and alleviate poverty, have contributed to a global increase in international trade (Josling et al., 2010). The rationale behind trade policy reforms lies in the anticipated improvements in efficiency, resource allocation, and output growth. However, findings from 15 country case studies on the impact of trade reforms on food security gathered by FAO in 2006 present a mixed picture (Dithmer and Abdulai, 2017). These studies indicate either no significant effects on aggregate food security indicators or positive effects, primarily driven by increased employment, income, and a rapid surge in food supplies following domestic production shortfalls.

For instance, Nigeria, a member of the Sub-Saharan Africa region, embraced open trade policies through the adoption of the structural adjustment program. Despite compliance with these policies, the agricultural sector in Nigeria faced constraints stemming from both trade and non-trade factors. The period from 1986 to 2003 witnessed trade policy reforms that did not substantially impact the development of the agricultural sector. Major policy efforts during this time failed to address the fundamental issue of food production (Abdullateef and Ijaiya, 2010). In the context of this study, therefore, the Heckscher-Ohlin (HO) international trade theory is relevant. Each country under examination possesses distinct agricultural resources, and these resources can be strategically harnessed and exported to improve food security. The theory suggests that countries should identify and capitalize on their comparative advantage in agriculture, aligning trade policies with their abundant resources to enhance food self-sufficiency and reduce dependence on imports.

The study by Affoh et al. (2022) examines the impact of climatic factors on food security in Sub-Saharan Africa from 1985 to 2018. The findings reveal that rainfall positively influences food security in the long term, while temperature negatively affects food accessibility and availability, with no impact on consumption. Carbon dioxide emissions improve food accessibility and availability but do not affect consumption. The study, utilizing advanced models, identifies short-run causal links between food availability and CO2 emissions, food accessibility and temperature, and food consumption and temperature. The report emphasizes policy considerations for decision-makers, emphasizing the importance of integrating climate change into food security planning. This knowledge complements the study of globalization’s impact, offering a holistic perspective that incorporates both climatic and economic factors.

Determinants of food security in Nigeria were investigated by Enilolobo et al. (2022). The study outlined a multiple regression model that accounted for the effects of labor input (as measured by agricultural employment), domestic capital investment (as shown by gross fixed capital), bank inclusion (as measured by bank lending to agriculture), environmental quality (as measured by the ratio of carbon dioxide emissions to GDP), and oil revenue. For this model analysis, the study utilized the autoregressive distributed lag (ARDL) technique, and for the robustness, the study turned to pairwise granger causality. The study found that only domestic capital had a positive impact on food security in Nigeria, whereas bank loans had a positive impact only in the short run. The study’s results prompted suggestions for enhancing the Central Bank of Nigeria’s (CBN) bank lending policies in favor of the agricultural sector, for the Federal Ministry of Agriculture, the Ministry of Finance, and the private sector to formulate short- and long-term strategies for the growth of Nigeria’s agricultural sector. This resonates with the broader study on the impact of globalization on food security in Sub-Saharan Africa, emphasizing the interconnectedness of economic factors and agricultural outcomes.

Montolalu et al. (2022) analysis of trade liberalization and dietary consumption in diverse Indonesian districts reveals a negative relationship between import tariff exposure and nutritional intake, varying across economic sectors and geographic regions within Indonesia. The study underscores the importance of considering regional specifics, economic conditions, and employment factors when implementing trade policies. This review is pertinent to the broader study on the impact of globalization on food security in Sub-Saharan Africa, emphasizing the need for nuanced, region-specific approaches to address food security challenges arising from trade policies.

Liu et al. (2022), conducted a study titled “Globalization and Economic Growth: A Sustainability Analysis for South Asian Countries,” exploring the impact of globalization on the economies of eight South Asian countries from 1996 to 2019. The study, using a pooled autoregressive-distributed lag approach, found that globalization positively affects economic development, with potential moderating factors like rising interest and inflation rates. The research highlights the intricate relationship between economic globalization, development, and factors like investment and corruption control. The research demonstrated that while globalization has a favorable effect on economic development, rising interest and inflation rates might counteract that effect. These insights offer valuable perspectives for understanding the potential implications of globalization on sustainable development in the context of Sub-Saharan Africa.

Nugroho et al. (2021), conducted a study on the impact of economic globalization on agricultural value added (AVA) in low-income nations. Analyzing factors such as currency exchange rates, FDI inflows, agricultural exports, import taxes, and fertilizer imports between 2006 and 2018 across 17 developing nations, the research revealed a positive correlation between AVA and agricultural exports. The findings suggest that economic globalization has a favorable impact on AVA in underdeveloped nations. The report concludes with recommendations for emerging nations to invest in human capital and technology, encourage collaboration between international investors and domestic businesses, promote exports, and foster a conducive economic climate. This highlights potential benefits for Sub-Saharan Africa to enhance agricultural development through globalization, international collaboration, and technological advancements.

Jerzak and Śmiglak-Krajewska’s (2020) study on vegetable protein feed in Poland and the EU addresses food security and globalization’s impact on sustainable development. Utilizing data from various sources between 2010 and 2018, the research reveals the EU’s reliance on imported protein due to insufficient production, jeopardizing food security. Globalization’s effect on the Polish market marginalizes domestic plant protein sources, affecting economic and environmental aspects. The study underscores the need to reevaluate production processes, explore sustainable methods, and reduce dependence on imports for long-term food security. This offers crucial insights for tackling food security challenges in Sub-Saharan Africa.

The reviewed studies provide insights into various aspects of the impact of globalization on food security. Affoh et al. (2022) examine climatic factors’ influence on food security, but a direct link to globalization effects is not explicitly explored. Enilolobo et al. (2022) identify determinants of food security in Nigeria without directly assessing the role of globalization in shaping these factors. Montolalu et al. (2022) focus on trade liberalization and dietary consumption in Indonesian districts, leaving a gap in understanding broader implications for the country’s food security. Liu et al. (2022) explore globalization’s impact on economic growth in South Asia but do not delve into specific implications for food security. Nugroho et al. (2021) analyze economic globalization’s effect on agricultural value added, with a gap in connecting these findings to broader food security outcomes. Jerzak and Śmiglak-Krajewska (2020) highlight challenges in the EU’s reliance on imported protein but do not explicitly explore how global trade dynamics contribute to these challenges.




3 Methodology


3.1 Sample and data

The sample period of this study covered from 2001 to 2021, a total of 21 years of 38 Sub-Saharan countries making the data a panel data. The data used were sourced from World Development Indicators (WDI) published by the World Bank (2023). The data sourced from the WDI included food availability (FA) measured by food production, food accessibility (AC), measured by Gross domestic product per capita, PPP, Dissemination, population growth rate (PGR) measured as the percentage of annual population increase or decrease, arable land (AL) measured as a percentage of land area, globalization (GL) foreign direct investment, net inflow (% of GDP) and innovation (IN) measured by this will be proxied by fixed telephone subscription (per 100 people). The choice of the years and countries was due to the availability of data for all the variables for this study.



3.2 Estimation procedure

This study examined the effect that globalization has on food security proxied by food availability and food accessibility. The study analyzed the nature of the datasets using the descriptive statistics analysis. Then the stationarity properties of the datasets were tested. Finally, to achieve the objective of the study, and answer the question, the model was estimated.



3.3 Estimation technique

In estimating the model of this study, the General Method of Moments estimation method was used. This estimation method was established by Arellano and Bond (1991). This method of estimation is suited for a dataset in which the cross-sectional observations is big represented by “N” and a small time series observations represented as “t” (Blundell and Bond, 1998).



3.4 Model selection

To analyze the objective of this study, the model specification is developed from theoretical framework and related empirical studies. Therefore, based on the theoretical framework and the objectives of the study, the model can be written as:

[image: image]

Where;

FS𝑖 = food security dimensions to be used in this study.

The study estimates the model by measuring food security using food availability and accessibility because the consumption of food is a key component in reducing food insecurity and this is determined by food availability and accessibility (Montolalu et al., 2022). Hence, Food security in this study is represented as:

1 = (Availability (AV)) proxied by “Food production Index (2006 = 100).”

2 = (Accessibility (AC)) proxied by “Gross domestic product per capita, PPP, Dissemination (constant 2011 international $).”

IN = Innovation proxied by access to mobile internet subscription (% of total population).

GL = Globalization proxied by foreign direct investment.

GL*IN = Interaction between globalization and innovation (derived by multiplying the proxy for both variables).

X = Control variables that may affect food security.

Hence, from Equation 1;
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The control variables (X) that may influence food security selected in this study are first, population growth. This choice is due to the negative influence population growth is assumed to have on food security and various empirical studies show that population is an important factor in the discussion of food security. Few of these studies are Prosekov and Ivanova (2016), Oguntegbe et al. (2018), Fusco et al., (2020), and Pickson and Boateng (2022). The second control variable selected is arable land. The choice of arable land is because food security cannot be discussed without food production and food cannot be produced without arable land. Some studies such as Metu et al. (2016), Oguntegbe et al. (2018), Prosekov and Ivanova (2016), and Molotoks et al. (2021); have also shown arable land to be an important influence on food security.

Therefore, Equations 2, 3 can be expanded further as Equations 4, 5 below:

[image: image]

[image: image]

where:

PG = Population growth.

AL = Arable Land.

β0 and α0 are the intercept of the models.

β1 and α1 to β5 and α5 = Parameter Estimates.

μ = Stochastic Disturbance Error Term.

i = country (38).

t = time.

Therefore, Equations (6) and (7) will be specified to form the GMM models as follows;
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Ω, and ∂ are the coefficient of the first-lag of the dependent variables in Equations 5, 6 respectively.




4 Result and discussion


4.1 Descriptive analysis

The given descriptive statistics report in Table 1 provides information on six variables: AC, AL, AV, GL, IN, and PG. The variable AC has a high mean and maximum value of 4217.614 and 23681.58, respectively, indicating some large values in the data set. The standard deviation for AC is 4522.466, indicating a wide range of values. AL has a relatively low mean of 14.82244 and standard deviation of 13.14372. AV has a negative skewness value of −0.322 and a kurtosis value of 3.406, suggesting a slightly peaked and heavier-tailed distribution. GL has a high kurtosis value of 62.748, indicating a heavily tailed and positively skewed distribution. IN has a high kurtosis value of 13.04508, indicating a peaked and heavier-tailed distribution. The PG distribution is slightly skewed to the left with a negative skewness value and a kurtosis value of 3.602. The descriptive statistics show that variable AC has a high mean and maximum value, indicating the presence of some large values in the data set. AC also has a high standard deviation and positive skewness and kurtosis values, suggesting that the distribution is heavily tailed and skewed to the right. Variable AL has a low mean and relatively low standard deviation, with positive skewness and slightly leptokurtic distribution. Variable AV has a relatively high mean and maximum value, with negative skewness and slightly peaked and heavy-tailed distribution. Variable GL has a low mean but a very high maximum value, with a positive skewness and extremely leptokurtic distribution. Variable IN has a low mean, high standard deviation, positive skewness, and highly peaked and heavy-tailed distribution. Variable PG has a low mean, negative skewness, and slightly peaked and heavy-tailed distribution. All variables fail the Jarque-Bera test for normality. The probability values listed under the in the table are associated with the Jarque-Bera statistic for each variable. If the probability value is less than the significance level, it suggests that there is enough evidence to reject the null hypothesis that the data follows a normal distribution. In this case, all the probability values are listed as 0.000 which means the data for each variable does not follow a normal distribution. This suggests presence of more extreme values in the dataset that are not clustered around the mean. As a result of this, a regression technique that does not rely on the assumption of a normally distributed dataset is required to estimate the data.



TABLE 1 Descriptive statistics result.
[image: Table1]



4.2 Unit root test

The Table 2 is the ADF test results which show that AV, AC, and IN are I(1) variables, which means they are non-stationary in their levels and require differencing to achieve stationarity. AL, GL, PG, and GL*IN, on the other hand, are I(0) variables, which means they are stationary in their levels and do not require differencing to achieve stationarity.



TABLE 2 Unit root test result.
[image: Table2]

Overall, this unit root test result indicates that some of the variables in the analysis are non-stationary and require differencing to achieve stationarity, while others are stationary. This is important information to consider when selecting an appropriate econometric model for the data.



4.3 Model estimation

The provided Table 3 presents the outcomes of a regression analysis involving two dependent variables labeled as “Dependent AV” and “Dependent AC.” The analysis includes several independent variables denoted as y(−1) through y(−4), AL, GL, GLIN, IN, and PG. The results reveal that all independent variables, with the exception of GL and IN, exhibit a statistically significant relationship with the “Dependent AV” variable. Notably, y(−1), AL, IN, and GL are positively associated with “Dependent AV,” while GLIN and PG have a negative association with it. Regarding the “Dependent AC” variable, all independent variables demonstrate a statistically significant relationship with the dependent variable. Specifically, y(−4), AL, and GL display a negative relationship with “Dependent AC,” while y(−1), y(−2), y(−3), GL*IN, PG, and IN exhibit a positive relationship. The significance of the independent variables is assessed using the Wald chi-square test, where a value of p of 0.05 or lower indicates statistical significance. The J-statistics indicate that the validity of the instruments cannot be rejected. In conclusion, the findings suggest a statistically significant relationship between the independent variables and the dependent variables, with varying directions of association depending on the specific independent and dependent variables. The findings of the estimated models reveal that globalization has a positive impact on food security as measured by food availability in Sub-Saharan Africa. However, this impact is not statistically significant, which aligns with the findings of the study conducted by Fusco et al. (2020). Conversely, when examining the relationship with food accessibility, globalization is found to have a negative and insignificant effect. Specifically, the proxy for globalization, foreign direct investment (FDI), demonstrates a negative and insignificant impact on food security in terms of accessibility in Sub-Saharan Africa. On the other hand, the results indicate that innovation has a positive but insignificant effect on food security proxy for availability in Sub-Saharan Africa. However, it has a significant and direct effect on food security proxy for accessibility, which is consistent with the findings of the study conducted by Khalid Anser et al. (2021). This implies that an increase in innovation in Sub-Saharan Africa will lead to a significant improvement in food accessibility. Furthermore, the interaction between globalization and innovation is found to have a significant impact on both food availability and accessibility. However, its impact on food security proxy for availability is negative. In other words, an increase in the interaction between innovation and globalization will result in a decrease in food security proxy for availability. Conversely, food security proxy for accessibility will increase due to the direct effect of the interaction between globalization and innovation.



TABLE 3 GMM result (Dependent variables: food availability and food accessibility).
[image: Table3]

Directly addressing the objective of this study, the result informs that globalization has a positive impact on food security proxy for availability in sub-Sahara Africa. This impact is however not significant in sub-Sahara Africa which is in agreement with the study carried out by Fusco et al. (2020). The opposite is observed when regressed against accessibility. It is seen to have a negative and significant effect on accessibility. Globalization proxied by FDI is seen to have a negative significant impact on food security proxy for accessibility in sub-Sahara Africa.




5 Conclusion

This study examined the influence of globalization on food security in Sub-Saharan Africa during the period from 2001 to 2021. The sample consisted of 38 countries in Sub-Saharan Africa, selected using convenient sampling based on data availability.

Based on the result of the model analysis, the study concludes that globalization has a direct and insignificant relationship with food security when measured in terms of availability but has an indirect and significant relationship when measured in terms of accessibility. This means that the proxy for globalization has no significant impact on food availability in Sub-Saharan Africa but has a significant impact on food accessibility in Sub-Saharan Africa.

Addressing the research question, “Does globalization impact food security in Sub-Saharan Africa?” our study provides a nuanced answer. It indicates that the impact of globalization on food security is not uniform across all dimensions; rather, its influence is notably pronounced in shaping the accessibility of food in the region. These findings contribute to the ongoing discourse on the interplay between globalization and food security. They underscore the need for policymakers, governmental authorities, and international organizations, such as the United Nations and the Food and Agriculture Organization, to consider the multifaceted nature of globalization’s impact on food security when formulating strategies and interventions.

This study brings novelty to the existing literature by examining the impact of globalization on food security in Sub-Saharan Africa (SSA) using the Generalized Method of Moments (GMM) regression technique. Addressing gaps in prior research, our study establishes a direct link between food security and globalization, filling a void in the SSA context. By adopting the GMM method, we enhance methodological rigor, providing fresh insights that contribute to the broader understanding of globalization’s effects on food security, especially in the unique context of SSA. This research serves as a recent, region-specific contribution, guiding future studies and enriching scholarly discussions.


5.1 Recommendations

From the findings of this study which showed that globalization has no significant impact on food availability in SSA and a negative significant impact on food accessibility in SSA, the study recommends the adoption of integrated policy approaches in SSA countries especially in the aspect of trade policies and recommendation. Policymakers are urged to recognize the diverse effects on availability and accessibility, therefore tailoring policies accordingly. The study also recommends that capacity building and infrastructure development by the governments of SSA countries and stakeholders can strengthen the region’s adaptive capacity to globalization, coupled with strategic investments in infrastructure, can enhance the accessibility of food.



5.2 Limitations and future directions

This study has its limitations and can serve as direction for future research. This study focused on only on Sub-Saharan Africa. Studies therefore could be carried out in other sub-regions in the world. In addition, future studies can make use of all the pillars of food security in the model estimation. Finally, a different estimation method could be applied in future studies. These are areas neglected in this study that can be adopted for future research.
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