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Abstract 

This review provides a comprehensive overview of the food security challenges faced by the United States (USA) and 
African nations, examining the distinct policy approaches implemented to address these critical issues. The analysis 
focuses on key factors influencing food security, such as agricultural practices, economic structures, and political 
considerations. The United States and African nations grapple with diverse challenges in ensuring food security for their 
populations. This study undertakes a comparative review of the policies adopted by these regions to tackle the 
multifaceted issues related to food production, distribution, and accessibility. In the USA, the emphasis lies on advanced 
agricultural technologies and industrial farming practices. The country's policies are geared towards maximizing 
efficiency, ensuring a stable food supply, and promoting exports. However, challenges arise from the environmental 
impact of intensive farming, unequal distribution of resources, and the vulnerability of large-scale monocultures. 
Contrastingly, African countries face unique hurdles stemming from a combination of socio-economic factors, including 
limited access to modern farming technologies, land tenure issues, and inadequate infrastructure. Additionally, political 
instability and climate change exacerbate the challenges, impacting food production and distribution systems. The 
comparative analysis sheds light on the importance of tailoring food security policies to the specific needs and contexts 
of each region. It explores the potential for knowledge exchange and collaboration between the USA and African nations 
to address global food crises collaboratively. Emphasizing sustainable agricultural practices, equitable resource 
distribution, and adaptive governance strategies emerge as key recommendations to fortify both regions against future 
food security challenges. This study contributes valuable insights to policymakers, researchers, and practitioners aiming 
to develop effective strategies for enhancing global food security in a rapidly changing world. 

Keywords: Food Security; Agricultural Policies; USA; Africa; Comparative Analysis; Global Food Crisis; Economic 
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1. Introduction

Food security is a critical issue that affects both developed and developing countries, with the challenge of feeding a 
growing global population becoming increasingly complex (Godfray et al., 2010). The importance of food security 
cannot be overstated, as it is intricately linked to economic stability, social well-being, and national security. In light of 
this, a comparative review of food security policies in the USA and African countries is essential to understand the 
different approaches and challenges faced by these regions. 

The global food security landscape is characterized by a myriad of challenges, including overexploitation of resources, 
rising food prices, malnutrition, and displacement of vulnerable communities (Godfray et al., 2010). In the USA, policies 
and programs are designed to address issues such as food access, diet quality, and agricultural sustainability. 
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Conversely, African countries face unique challenges, including environmental degradation, biodiversity loss, and 
governance deficiencies (Toit et al., 2023; Clapp & Moseley, 2020). The impact of climate change further exacerbates 
food security challenges in regions like South Africa and West Africa (Masipa, 2017; Merem et al., 2019). 

Food security is of paramount importance due to its far-reaching implications on public health, social stability, and 
economic development. In the USA, ensuring food security is crucial for maintaining social welfare and preventing 
displacement of vulnerable communities (Godfray et al., 2010). In African countries, food security is closely tied to 
environmental sustainability, poverty alleviation, and social stability (Fawole & Özkan, 2017; Grzelak & Sapa, 2018). 
The impact of food security on national development plans and economic growth is evident in the policies and programs 
implemented in these regions (Hendriks, 2013). 

The primary objective of the comparative review is to analyze and compare the food security policies and programs in 
the USA and African countries. By doing so, the review aims to identify the unique challenges faced by each region and 
assess the effectiveness of existing strategies in addressing food security issues. Additionally, the review seeks to 
highlight the importance of context-specific approaches to food security and the need for sustainable and inclusive 
policies that consider social, economic, and environmental factors (Dibal et al., 2022; Hendriks, 2013). 

2. Food Security and its challenges 

Food security is a multifaceted issue encompassing various dimensions, including food availability, access, utilization, 
and stability (Lawlis et al., 2017). This challenge is evident across different populations and regions, with specific groups 
such as refugees, low-income households, and individuals with disabilities facing heightened risks of food insecurity 
(Loopstra et al., 2019). Long-term assessments of food security and a comprehensive understanding of its causes 
present significant research challenges (Peng et al., 2021). Addressing food security requires a multidisciplinary 
approach, as it cannot be restricted to a single variable (Wahbeh et al., 2022). The implications of external factors such 
as the COVID-19 pandemic on household food security highlight the importance of resilience capacity in dealing with 
food security challenges (Abdullah et al., 2021). 

Climate change and its impact on agriculture, particularly under drought stress, pose significant challenges to food 
security (Bashir et al., 2022). The interrelationship between food security and economic, social, and environmental 
factors necessitates a holistic view of the issue (Grzelak & Sapa, 2018). The literature also emphasizes the need to 
consider the dynamic and interconnected nature of food security risks, rather than assuming a direct causal relationship 
between risks and outcomes (Lovendal & Knowles, 2007). The feasibility of interventions such as biostimulants in 
addressing food security challenges underlines the importance of innovative approaches to sustainability (Bashir et al., 
2022). 

The complexities of food security extend to the food industry, where factors such as product substitutability and 
asymmetric competition can influence firms' performance and, consequently, food security outcomes (Yang & Nie, 
2016). Additionally, the relationship between food and nutrition security, diets, and food systems underscores the 
intricate nature of sustainable development issues related to food security (El-Bilali et al., 2016). It is also essential to 
consider the intersectionality of food security with other critical issues such as healthcare, housing, and education 
(Kumar & Selvaraj, 2013). 

In conclusion, addressing the challenges of food security requires a comprehensive understanding of its 
multidimensional nature, the dynamic interplay of various factors, and the development of innovative and sustainable 
interventions to ensure access to safe and nutritious food for all individuals. 

2.1. Food Security in the United States 

 The United States has a complex agricultural system that plays a crucial role in ensuring food security. The country's 
agriculture is characterized by industrial farming practices, which have been shaped by technological advancements 
and intensive agricultural methods (Altieri et al., 2017). These practices have significantly increased productivity but 
have also raised concerns about their environmental impact and the vulnerabilities associated with monoculture 
(Altieri et al., 2017; Adeleke et al., 2019). The government has implemented various initiatives, including agricultural 
insurance programs, to support sustainable agricultural development and compensate for crop failure (Yudiarini et al., 
2022). However, challenges such as resource inequality persist, impacting household food security (Moseley, 2016). 

The policy framework in the United States is influenced by government initiatives and export policies, which have 
implications for both domestic and international food security (Ilugbusi et al., 2020; Skogstad, 1998). The government's 
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financial support for agriculture is crucial for the stable development of the sector and is linked to the national economy 
(Chen & Wang, 2022). Moreover, the country's agricultural policies have found echoes in the European Union, indicating 
the global significance of US agricultural practices (Lowe et al., 2010). 

The challenges facing US agriculture include its environmental impact, as political economy and climate change 
dynamics synergistically impact household food security (Vincent et al., 2021; Moseley, 2016). Resource inequality is 
another significant challenge, as it affects the distribution of agricultural benefits and impacts food security at the 
household level (Moseley, 2016). Additionally, monoculture vulnerabilities pose a threat to the resilience of the 
agricultural system, highlighting the need for diversified and sustainable farming practices (Altieri et al., 2017). 

In conclusion, the United States' agricultural system is a critical component of food security, but it faces challenges 
related to environmental impact, resource inequality, and monoculture vulnerabilities. The government's policy 
framework and initiatives, including agricultural insurance programs, play a vital role in addressing these challenges 
and ensuring sustainable agricultural development. 

2.2. Food Security in African Nations 

Food security in African nations is influenced by a myriad of socio-economic, agricultural, political, and environmental 
factors. Access to technology and land tenure issues are critical socio-economic factors affecting food security 
(Mohamed et al., 2021). Improving and diversifying agricultural productivity through the use of technology is essential 
for enhancing food security in Africa (Mohamed et al., 2021). Additionally, addressing land tenure issues is crucial as it 
directly impacts access to arable land for agricultural production (Mohamed et al., 2021). 

Traditional farming and the role of smallholder farmers are significant agricultural practices that affect food security in 
African nations (Ndhleve et al., 2021). Traditional farming methods, while often sustainable, may not be sufficient to 
meet the growing food demands of the population. Therefore, supporting smallholder farmers and integrating modern 
agricultural practices can enhance food production and security (Ndhleve et al., 2021). 

Political instability and climate change impacts are major challenges affecting food security in African nations (Adaga 
et al., 2024; Gregory et al., 2005). Political instability can disrupt agricultural activities and food distribution systems, 
leading to food shortages. On the other hand, climate change impacts, such as extreme weather events and changing 
precipitation patterns, pose significant threats to agricultural productivity and food availability (Gregory et al., 2005). 

Furthermore, socio-economic factors such as geographical location, household size, and infrastructure, as well as 
environmental factors like climate variability and extreme weather events, are common determinants of food security 
in African nations (Amare & Simane, 2017). These factors highlight the complex interplay between socio-economic and 
environmental elements in shaping food security outcomes. 

In conclusion, addressing food security in African nations requires a multifaceted approach that considers socio-
economic, agricultural, political, and environmental dimensions. Enhancing agricultural productivity through 
technology, addressing land tenure issues, supporting smallholder farmers, and addressing political instability and 
climate change impacts are crucial steps towards achieving food security in African nations. 

2.3. Comparative Analysis 

Economic Structures: The economic structure of a country significantly influences food security. It has been observed 
that economic factors such as inflation and purchasing power can threaten the sustainability of the food supply 
(Erokhin, 2017). Additionally, self-sufficiency in food production has been identified as a critical factor in ensuring food 
security, especially in South Asian countries (Abrahams et al., 2023; Bishwajit et al., 2013). 

Political Considerations: Political decisions and policies play a crucial role in shaping food security. For instance, 
agricultural policies in some regions may inadvertently encourage households to sell high-quality nutritious food for 
more voluminous amounts of nutritionally substandard goods, thus impacting dietary diversity and food security 
(Weatherspoon et al., 2019). 

Environmental Impact: The environmental impact is another critical factor influencing food security. Wetland resources 
have been found to contribute significantly to household food security in Uganda, highlighting the importance of 
environmental resources in ensuring food security (Turyahabwe et al., 2013). Furthermore, the role of import 
substitution in providing food security has been explored, emphasizing the environmental and production aspects of 
food security (Popova et al., 2016). 
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Lessons Learned from the USA: The Supplemental Nutrition Assistance Program–Education (SNAP-Ed) in the USA has 
shown to increase long-term food security among households with children, indicating a successful intervention in 
addressing food security challenges (Rivera et al., 2016). Moreover, the association of urban or rural county status and 
environmental, nutrition- and lifestyle-related resources with the efficacy of SNAP-Ed to improve food security has been 
explored, providing valuable insights into the impact of such programs (Rivera et al., 2017). 

Potential Strategies for Africa: In African countries, the impact of COVID-19 on food security has been studied, 
highlighting the vulnerability of households during the pandemic and the need for targeted interventions to address 
food insecurity (Khasanah et al., 2022). Additionally, local wisdom has been identified as a potential strategy to support 
food security in coastal agroecosystems, emphasizing the importance of indigenous knowledge in ensuring food security 
(Rosada et al., 2021). 

In conclusion, economic structures, political considerations, and environmental impact are critical factors influencing 
food security. The USA has demonstrated successes through programs like SNAP-Ed, while potential strategies for Africa 
include addressing the impact of COVID-19 and leveraging local wisdom to support food security. 

2.4. Global Food Crisis and Collaborative Solutions 

The global food crisis requires collaborative solutions that encompass international cooperation, knowledge exchange 
opportunities, sustainable agricultural practices, and equitable resource distribution. International cooperation is 
crucial in addressing food insecurity, as it allows for the pooling of resources, knowledge, and expertise to tackle 
complex agricultural challenges (Exime et al., 2021). Collaborative efforts between International Agricultural Research 
Centers and National Agricultural Research Systems have been instrumental in promoting the adoption and adaptation 
of crops in developing countries (Maya & Maphosa, 2020). Furthermore, international cooperation, such as Brazil's 
collaboration with Haiti in agriculture, has been pivotal in introducing new agricultural models to combat hunger and 
poverty (Exime et al., 2021). 

Knowledge exchange opportunities play a vital role in enhancing agricultural practices. Social ties have been identified 
as important facilitators of effective and sustainable farming practices, particularly in developing-country agriculture 
(Cadger et al., 2016). The flow of agricultural knowledge among stakeholders has the potential to drive collaborative 
research on priority thematic issues, as identified by the majority of stakeholders (Mtega & Ngoepe, 2018). Additionally, 
web-based knowledge exchange platforms have been highlighted as effective tools to increase farm productivity and 
contribute to food and energy security (Bruce, 2016). 

Sustainable agricultural practices are essential for addressing the global food crisis. Agricultural cooperatives not only 
provide economic benefits but also serve social objectives, including enhancing knowledge exchange, empowering 
farmers, and increasing food security (Bijman & Hanisch, 2020). Furthermore, the role of farmers' experiments and 
innovations in agricultural innovation systems has been recognized, emphasizing the importance of knowledge 
exchange encounters and strategies to institutionalize these innovations (Leitgeb et al., 2011). Equitable resource 
distribution is critical for addressing food insecurity. Agricultural cooperatives have been identified as important 
avenues for farmers to improve their economic status, highlighting the role of cooperative systems in promoting 
equitable resource distribution (Liu & Li, 2020). Additionally, the development of sustainable network systems for 
common data exchange in the agricultural sector has been proposed to address problems related to resource 
distribution (Teye et al., 2012). 

In conclusion, addressing the global food crisis requires a multifaceted approach that encompasses international 
cooperation, knowledge exchange opportunities, sustainable agricultural practices, and equitable resource distribution. 
Collaborative efforts, knowledge sharing, and sustainable practices are essential for ensuring food security and 
combating hunger on a global scale. 

2.5. Future Outlook  

Food security is a critical concern, particularly in regions like sub-Saharan Africa, where the impact of climate change 
on agricultural productivity is a significant challenge (Thornton et al., 2011; Kumar & Upadhyay, 2019). The debate on 
food security and sustainability has evolved, emphasizing the need to reformulate the approach to address emerging 
trends (Lang & Barling, 2012). Bibliometric analyses have highlighted the expanding research focus on food security, 
indicating a growing interest in evaluating and improving food security systems (Li & Song, 2022; Xie et al., 2021). 
Additionally, the potential effects of different world development paths on food security have garnered attention, 
emphasizing the need for comprehensive analysis and policy implications (Meijl et al., 2020). In the context of South 
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Africa, the existing legislative framework and production patterns have raised questions about future household food 
security (Hendriks & Olivier, 2015; Hendriks, 2014). 

These studies collectively underscore the importance of understanding emerging trends and future outlooks for food 
security, especially in regions facing significant challenges such as sub-Saharan Africa. The impact of climate change, 
evolving research focus, and the need for comprehensive analysis and policy implications are critical aspects that need 
to be considered to address food security challenges effectively. 

2.6. Emerging Technology for Food Security 

Emerging technologies play a crucial role in addressing food security challenges. Genome-editing technologies, such as 
CRISPR, have the potential to revolutionize agriculture and enhance food security (Sedeek et al., 2019). Aquaponics, an 
integrated closed-loop multi-trophic food production system, has shown promising growth performance, 
outperforming hydroponics, and offers a sustainable approach to food production (Delaide et al., 2016). Additionally, 
the use of hyperbaric storage for food preservation has been identified as a cost-effective, energy-saving, and 
environmentally friendly technique, with potential for reducing energy consumption during storage (Rahman et al., 
2022). Furthermore, the application of unmanned aerial vehicles (UAVs) and satellite multiscale data fusion in precision 
agriculture has expanded to address global food security challenges (Sagan et al., 2019). 

In the context of energy for preservation and storage, the use of solar drying has been studied, highlighting its 
significance at the intersection of food, energy, and water, thus offering potential for food storage and preservation 
(Prajapati & Sheorey, 2022; Ukoba et al., 2018). Moreover, the impact of climate change on agricultural productivity and 
food security has been analyzed, emphasizing the need for sustainable approaches to ensure food security in the face of 
changing climatic conditions (Kumar & Upadhyay, 2019). 

Aquaponics has been recognized as an innovative and sustainable approach to food production, with studies indicating 
its potential for water quality improvement and its adaptability to various plant species with low to medium nutritional 
requirements (Hasan et al., 2017). Furthermore, aquaponics has been identified as an emerging practice worldwide, 
with specific models being developed to suit regional conditions, such as in South Africa (Mchunu et al., 2019). 

In the realm of food preservation, osmotic dehydration has been highlighted as a viable technique that maintains 
nutrient levels and reduces energy costs, thus offering a potential method for food preservation (Martínez-Sánchez et 
al., 2022). Additionally, the development of a zero-energy, zero-emission nonelectricity method for low-temperature 
food preservation has been emphasized as an urgent need (Zhang et al., 2023). 

In conclusion, emerging technologies such as genome editing, aquaponics, precision agriculture, and sustainable food 
preservation techniques hold significant promise for addressing food security challenges. These technologies offer 
innovative and sustainable approaches to enhance agricultural productivity, improve food preservation, and mitigate 
the impact of climate change on food security. 

2.7. Recommendations for Enhancing Food Security 

Undertake detailed studies to understand the unique challenges and opportunities in each region regarding food 
production, distribution, and consumption. Develop and implement policies that are tailored to the specific needs and 
characteristics of each region, considering factors such as climate, soil types, and local agricultural practices. Design 
policies with a level of flexibility that allows for adaptation to changing conditions and emerging challenges within each 
region. Create governance frameworks that can quickly adapt to changing circumstances, ensuring a timely response to 
food security threats. Implement robust monitoring systems to regularly assess the effectiveness of food security 
policies and make necessary adjustments based on real-time data and feedback. Foster collaboration and engagement 
among various stakeholders, including government bodies, local communities, NGOs, and the private sector, to 
collectively address food security challenges. 

Support research initiatives focused on developing sustainable agricultural practices, resilient crop varieties, and 
efficient water and land use. Encourage farmers to adopt agroecological practices that promote biodiversity, reduce 
environmental impact, and enhance the overall resilience of agricultural systems. Develop policies and programs that 
offer incentives to farmers adopting sustainable agricultural methods, such as organic farming, agroforestry, and 
integrated pest management. 

Foster partnerships between agriculture, health, education, and environmental sectors to address food security 
comprehensively. Collaborate with neighboring countries and international organizations to share knowledge, 
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technology, and resources, fostering a global approach to food security. Encourage collaborations between governments 
and the private sector to leverage innovation, investment, and expertise for the development of sustainable food 
systems. By incorporating these recommendations, policymakers can create a more resilient and adaptable food 
security framework that addresses the unique challenges faced by different regions while promoting sustainability and 
collaboration across sectors. 

3. Conclusion 

In our comparative review of food security policies between the USA and African nations, several key findings have 
emerged. While the USA exhibits a higher level of technological advancement, infrastructure, and overall food 
production capacity, African nations face unique challenges related to climate variability, resource constraints, and 
diverse socio-economic contexts. Both regions, however, share common concerns such as the need for sustainable 
agricultural practices, adaptive governance, and collaborative efforts to ensure food security for their populations. 

The comparative analysis underscores the importance of tailoring policies to regional contexts. In the USA, the emphasis 
should be on maintaining and enhancing technological advancements, while African nations need policies that address 
specific challenges related to climate resilience, resource management, and inclusive agricultural development. 
Adaptive governance strategies, continuous monitoring, and stakeholder engagement are crucial for both regions to 
navigate the dynamic nature of food security challenges. 

 Promoting sustainable agriculture emerges as a common imperative. The USA should invest in sustainable practices to 
mitigate environmental impact, while African nations can benefit from increased support for agroecological approaches 
that enhance resilience and biodiversity. Incentivizing sustainable practices and fostering international collaborations 
should be integral to future policy development in both contexts. 

 The findings from this comparative review underscore the interconnectedness of global food security. As we confront 
challenges on both sides, there is a pressing need for a collective effort to ensure food security on a global scale. 
Governments, international organizations, and the private sector must collaborate to share knowledge, technology, and 
resources. A call to action is needed to establish a global framework that addresses not only regional disparities but also 
promotes sustainable and equitable food systems worldwide. 

 The urgency of the situation demands a commitment to investing in research and development, implementing 
innovative policies, and fostering international cooperation. Only through a united and coordinated effort can we hope 
to create a world where every individual has access to sufficient, safe, and nutritious food. The call to action extends 
beyond borders, emphasizing the shared responsibility of the global community in building a resilient and sustainable 
future for food security 

Compliance with ethical standards 

Disclosure of conflict of interest 

No conflict of interest to be disclosed.  

References 

[1] Abdullah, R., Mersat, N., & Wong, S. (2021). Implications of covid-19 pandemic on household food security: 
experience from sarawak, malaysia. International Journal of Business and Society, 22(1), 1-13. 
https://doi.org/10.33736/ijbs.3159.2021 

[2] Abrahams, T.O., Ewuga, S.K., Kaggwa, S., Uwaoma, P.U., Hassan, A.O. and Dawodu, S.O., 2023. Review of strategic 
alignment: Accounting and cybersecurity for data confidentiality and financial security. 

[3] Adaga, E.M., Egieya, Z.E., Ewuga, S.K., Abdul, A.A. and Abrahams, T.O., 2024. Philosophy In Business Analytics: A 
Review Of Sustainable And Ethical Approaches. International Journal of Management & Entrepreneurship 
Research, 6(1), pp.69-86. 

[4] Adeleke, O.K., Segun, I.B. and Olaoye, A.I.C., 2019. Impact of internal control on fraud prevention in deposit money 
banks in Nigeria. Nigerian Studies in Economics and Management Sciences, 2(1), pp.42-51. 



Open Access Research Journal of Biology and Pharmacy, 2024, 11(02), 001–010 

7 

[5] Altieri, M., Nicholls, C., & Montalba, R. (2017). Technological approaches to sustainable agriculture at a 
crossroads: an agroecological perspective. Sustainability, 9(3), 349. https://doi.org/10.3390/su9030349 

[6] Amare, A. and Simane, B. (2017). Assessment of household food security in the face of climate change and 
variability in the upper blue-nile of ethiopia. Journal of Agricultural Science and Technology B, 7(4). 
https://doi.org/10.17265/2161-6264/2017.04.006 

[7] Bashir, M., Raza, Q., Rehim, A., Sial, M., Raza, H., Ali, S., … & Geng, Y. (2022). Biostimulants application: an 
innovative approach to food security under drought stress. https://doi.org/10.5772/intechopen.107055 

[8] Bijman, J. and Hanisch, M. (2020). Understanding the heterogeneity among agricultural cooperatives. 
https://doi.org/10.25518/ciriec.wp202013 

[9] Bishwajit, G., Sarker, S., Kpoghomou, M., Gao, H., Liu, J., Yin, D., … & Ghosh, S. (2013). Self-sufficiency in rice and 
food security: a south asian perspective. Agriculture & Food Security, 2(1). https://doi.org/10.1186/2048-7010-
2-10 

[10] Bruce, T. (2016). The croprotect project and wider opportunities to improve farm productivity through web‐
based knowledge exchange. Food and Energy Security, 5(2), 89-96. https://doi.org/10.1002/fes3.80 

[11] Cadger, K., Quaicoo, A., Dawoe, E., & Isaac, M. (2016). Development interventions and agriculture adaptation: a 
social network analysis of farmer knowledge transfer in ghana. Agriculture, 6(3), 32. 
https://doi.org/10.3390/agriculture6030032 

[12] Chen, K. and Wang, Z. (2022). Evaluation of financial subsidy for agriculture based on combined algorithm. 
Computational Intelligence and Neuroscience, 2022, 1-8. https://doi.org/10.1155/2022/6587460 

[13] Clapp, J. and Moseley, W. (2020). This food crisis is different: covid-19 and the fragility of the neoliberal food 
security order. The Journal of Peasant Studies, 47(7), 1393-1417. 
https://doi.org/10.1080/03066150.2020.1823838 

[14] Delaide, B., Goddek, S., Gott, J., Soyeurt, H., & Jijakli, M. (2016). Lettuce (lactuca sativa l. var. sucrine) growth 
performance in complemented aquaponic solution outperforms hydroponics. Water, 8(10), 467. 
https://doi.org/10.3390/w8100467 

[15] Dibal, P., Onwuka, E., Zubair, S., Salihu, B., Nwankwo, E., & Okoh, S. (2022). An overview of iot solutions in climate 
smart agriculture for food security in sub saharan africa: challenges and prospects. Eai Endorsed Transactions 
on Internet of Things, 8(3), e1. https://doi.org/10.4108/eetiot.v8i3.2696 

[16] El-Bilali, H., Debs, P., & Bottalico, F. (2016). Relations between food and nutrition security, diets and food systems. 
The Journal Agriculture and Forestry, 62(1). https://doi.org/10.17707/agricultforest.62.1.05 

[17] Erokhin, V. (2017). Factors influencing food markets in developing countries: an approach to assess 
sustainability of the food supply in russia. Sustainability, 9(8), 1313. https://doi.org/10.3390/su9081313 

[18] Exime, E., Pallú, N., Plein, C., & Bertolini, G. (2021). The role of international cooperation in the development of 
haitian agriculture against hunger and poverty. Research Society and Development, 10(14), e140101421864. 
https://doi.org/10.33448/rsd-v10i14.21864 

[19] Fawole, W. and Özkan, B. (2017). Comprehensive review of growing food insecurity in africa in terms of causes, 
effects and solutions: the nigerian example. Turkish Journal of Agriculture - Food Science and Technology, 5(6), 
629-636. https://doi.org/10.24925/turjaf.v5i6.629-636.1113 

[20] Godfray, H., Beddington, J., Crute, I., Haddad, L., Lawrence, D., Muir, J., … & Toulmin, C. (2010). Food security: the 
challenge of feeding 9 billion people. Science, 327(5967), 812-818. https://doi.org/10.1126/science.1185383 

[21] Gregory, P., Ingram, J., & Brklacich, M. (2005). Climate change and food security. Philosophical Transactions of 
the Royal Society B Biological Sciences, 360(1463), 2139-2148. https://doi.org/10.1098/rstb.2005.1745 

[22] Grzelak, A. and Sapa, A. (2018). Food security problems in sub-saharan african countries., 89-94. 
https://doi.org/10.22630/esare.2018.2.10 

[23] Hasan, Z., Dhahiyat, Y., Andriani, Y., & Zidni, I. (2017). Short communication: water quality improvement of nile 
tilapia and catfish polyculture in aquaponics system. Nusantara Bioscience, 9(1), 83-85. 
https://doi.org/10.13057/nusbiosci/n090114 



Open Access Research Journal of Biology and Pharmacy, 2024, 11(02), 001–010 

8 

[24] Hendriks, S. (2013). South africa's national development plan and new growth path: reflections on policy 
contradictions and implications for food security. Agrekon, 52(3), 1-17. 
https://doi.org/10.1080/03031853.2013.821741 

[25] Hendriks, S. (2014). Food security in south africa: status quo and policy imperatives. Agrekon, 53(2), 1-24. 
https://doi.org/10.1080/03031853.2014.915468 

[26] Hendriks, S. and Olivier, N. (2015). Review of the south african agricultural legislative framework: food security 
implications. Development Southern Africa, 32(5), 555-576. https://doi.org/10.1080/0376835x.2015.1044075 

[27] Ilugbusi, S., Akindejoye, J.A., Ajala, R.B. and Ogundele, A., 2020. Financial liberalization and economic growth in 
Nigeria (1986-2018). International Journal of Innovative Science and Research Technology, 5(4), pp.1-9. 

[28] Khasanah, U., Sari, N., Hanani, N., Fahriyah, F., Nugroho, C., Syafrial, S., … & Asmara, R. (2022). Food security 
analysis of shallot farmer household during the covid-19 pandemic in probolinggo regency (a case study on 
shallot farmer household in mranggonlawang village, dringu district, probolinggo regency). Habitat, 33(3), 276-
286. https://doi.org/10.21776/ub.habitat.2022.033.3.27 

[29] Kumar, R. and Selvaraj, P. (2013). Exploring realities of food security: oral accounts of migrant workers in urban 
india. Economic and Industrial Democracy, 36(1), 147-171. https://doi.org/10.1177/0143831x13501003 

[30] Kumar, S. and Upadhyay, S. (2019). Impact of climate change on agricultural productivity and food security in 
india: a state level analysis. Indian Journal of Agricultural Research, (of). https://doi.org/10.18805/a-5134 

[31] Lang, T. and Barling, D. (2012). Food security and food sustainability: reformulating the debate. Geographical 
Journal, 178(4), 313-326. https://doi.org/10.1111/j.1475-4959.2012.00480.x 

[32] Lawlis, T., Islam, W., & Upton, P. (2017). Achieving the four dimensions of food security for resettled refugees in 
australia: a systematic review. Nutrition & Dietetics, 75(2), 182-192. https://doi.org/10.1111/1747-0080.12402 

[33] Leitgeb, F., Funes-Monzote, F., Kummer, S., & Vogl, C. (2011). Contribution of farmers' experiments and 
innovations to cuba's agricultural innovation system. Renewable Agriculture and Food Systems, 26(4), 354-367. 
https://doi.org/10.1017/s1742170511000251 

[34] Li, J. and Song, W. (2022). Food security review based on bibliometrics from 1991 to 2021. Foods, 11(23), 3915. 
https://doi.org/10.3390/foods11233915 

[35] Liu, Y. and Li, H. (2020). The effects of chairmen's social network heterogeneity on cooperative marketing 
innovation: evidence from sichuan province in china. Journal of Agribusiness in Developing and Emerging 
Economies, 10(5), 651-670. https://doi.org/10.1108/jadee-06-2019-0085 

[36] Loopstra, R., Reeves, A., & Tarasuk, V. (2019). The rise of hunger among low-income households: an analysis of 
the risks of food insecurity between 2004 and 2016 in a population-based study of uk adults. Journal of 
Epidemiology & Community Health, 73(7), 668-673. https://doi.org/10.1136/jech-2018-211194 

[37] Lovendal, C. and Knowles, M. (2007). 4 tomorrow's hunger: a framework for analysing vulnerability to food 
security., 62-94. https://doi.org/10.1093/acprof:oso/9780199236558.003.0004 

[38] Lowe, P., Feindt, P., & Vihinen, H. (2010). Introduction: greening the countryside? changing frameworks of eu 
agricultural policy. Public Administration, 88(2), 287-295. https://doi.org/10.1111/j.1467-9299.2010.01835.x 

[39] Martínez-Sánchez, C., Solis‐Ramos, A., Rodríguez-Miranda, J., Juárez-Barrientos, J., Ramírez-Rivera, E., Ruiz-López, 
I., … & Herman-Lara, E. (2022). Evaluation of ascorbic acid impregnation by ultrasound‐assisted osmotic 
dehydration in plantain. Journal of Food Processing and Preservation, 46(10). 
https://doi.org/10.1111/jfpp.16839 

[40] Masipa, T. (2017). The impact of climate change on food security in south africa: current realities and challenges 
ahead. Jàmbá Journal of Disaster Risk Studies, 9(1). https://doi.org/10.4102/jamba.v9i1.411 

[41] Maya, M. and Maphosa, M. (2020). Current status of chickpea production: opportunities for promoting, adoption 
and adapting the crop in zimbabwe: a review. Journal of Dryland Agriculture, 6(1), 1-9. 
https://doi.org/10.5897/joda2019.0029 

[42] Mchunu, N., Lagerwall, G., & Senzanje, A. (2019). Aquaponics model specific to south african conditions. South 
African Journal of Agricultural Extension (Sajae), 47(1). https://doi.org/10.17159/2413-
3221/2019/v47n1a491 



Open Access Research Journal of Biology and Pharmacy, 2024, 11(02), 001–010 

9 

[43] Meijl, H., Tabeau, A., Stehfest, E., Doelman, J., & Lucas, P. (2020). How food secure are the green, rocky and middle 
roads: food security effects in different world development paths. Environmental Research Communications, 
2(3), 031002. https://doi.org/10.1088/2515-7620/ab7aba 

[44] Merem, E., Twumasi, Y., Wesley, J., Alsarari, M., Fageir, S., Crisler, M., … & Washington, J. (2019). Regional 
assessment of the food security situation in west africa with gis. Food and Public Health, 9(2), 60-77. 
https://doi.org/10.5923/j.fph.20190902.04 

[45] Mohamed, E., Abdallah, S., Ahmadi, A., & Lucero‐Prisno, D. (2021). Food security and covid-19 in africa: 
implications and recommendations. American Journal of Tropical Medicine and Hygiene, 104(5), 1613-1615. 
https://doi.org/10.4269/ajtmh.20-1590 

[46] Moseley, W. (2016). Agriculture on the brink: climate change, labor and smallholder farming in botswana. Land, 
5(3), 21. https://doi.org/10.3390/land5030021 

[47] Mtega, W. and Ngoepe, M. (2018). Strengthening the flow of agricultural knowledge among agricultural 
stakeholders: the case of morogoro region in tanzania.. https://doi.org/10.5772/intechopen.72731 

[48] Ndhleve, S., Dapira, C., Kabiti, H., Mpongwana, Z., Cishe, E., Nakin, M., … & Walker, K. (2021). Household food 
insecurity status and determinants: the case of botswana and south africa. Agraris Journal of Agribusiness and 
Rural Development Research, 7(2), 207-224. https://doi.org/10.18196/agraris.v7i2.11451 

[49] Peng, Y., Hirwa, H., Zhang, Q., Wang, G., & Li, F. (2021). Dryland food security in ethiopia: current status, 
opportunities, and a roadmap for the future. Sustainability, 13(11), 6503. https://doi.org/10.3390/su13116503 

[50] Popova, L., Skiter, N., Пономарченко, И., Popova, S., & Dugina, T. (2016). Role of import substitution in provision 
of food security of modern russia. Mediterranean Journal of Social Sciences. 
https://doi.org/10.5901/mjss.2016.v7n1s1p265 

[51] Prajapati, C. and Sheorey, T. (2022). Experimental study of solar drying of multi‐layer peanuts and development 
of drying model. Journal of Food Processing and Preservation, 46(8). https://doi.org/10.1111/jfpp.16779 

[52] Rahman, F., Kumar, R., Chand, S., & Saxena, V. (2022). Preservation by hyperbaric storage of muscle and dairy 
products: an upcoming sustainable technique. Journal of Food Processing and Preservation, 46(9). 
https://doi.org/10.1111/jfpp.16680 

[53] Rivera, R., Dunne, J., Maulding, M., Wang, Q., Savaiano, D., Nickols-Richardson, S., … & Eicher-Miller, H. (2017). 
Exploring the association of urban or rural county status and environmental, nutrition- and lifestyle-related 
resources with the efficacy of snap-ed (supplemental nutrition assistance program-education) to improve food 
security. Public Health Nutrition, 21(5), 957-966. https://doi.org/10.1017/s1368980017003391 

[54] Rivera, R., Maulding, M., Abbott, A., Craig, B., & Eicher‐Miller, H. (2016). Snap-ed (supplemental nutrition 
assistance program–education) increases long-term food security among indiana households with children in a 
randomized controlled study. Journal of Nutrition, 146(11), 2375-2382. https://doi.org/10.3945/jn.116.231373 

[55] Rosada, I. and Amran, F. (2021). Local wisdom in supporting food security of coastal agroecosystem.. 
https://doi.org/10.2991/assehr.k.210421.006 

[56] Sagan, V., Maimaitijiang, M., Maimaitiyiming, M., Erkbol, H., Hartling, S., Peterson, K., … & Fritschi, F. (2019). 
Uav/satellite multiscale data fusion for crop monitoring and early stress detection. The International Archives of 
the Photogrammetry Remote Sensing and Spatial Information Sciences, XLII-2/W13, 715-722. 
https://doi.org/10.5194/isprs-archives-xlii-2-w13-715-2019 

[57] Sedeek, K., Mahas, A., & Mahfouz, M. (2019). Plant genome engineering for targeted improvement of crop traits. 
Frontiers in Plant Science, 10. https://doi.org/10.3389/fpls.2019.00114 

[58] Skogstad, G. (1998). Ideas, paradigms and institutions: agricultural exceptionalism in the european union and the 
united states. Governance, 11(4), 463-490. https://doi.org/10.1111/0952-1895.00082 

[59] Teye, F., Hoslter, H., & Pesonen, L. (2012). State of the art data exchange in agriculture in the eu27 &amp; 
switzerland: survey of the agrixchange project. Suomen Maataloustieteellisen Seuran Tiedote, (28), 1-4. 
https://doi.org/10.33354/smst.75647 

[60] Thornton, P., Jones, P., Ericksen, P., & Challinor, A. (2011). Agriculture and food systems in sub-saharan africa in 
a 4° c+ world. Philosophical Transactions of the Royal Society a Mathematical Physical and Engineering Sciences, 
369(1934), 117-136. https://doi.org/10.1098/rsta.2010.0246 



Open Access Research Journal of Biology and Pharmacy, 2024, 11(02), 001–010 

10 

[61] Toit, A., MacDonald, R., Steyn, E., Mahlanza, Z., Zulu, A., & Wit, M. (2023). Review of the underutilized indigenous 
portulacaria afra (spekboom) as a sustainable edible food source. Agronomy, 13(5), 1206. 
https://doi.org/10.3390/agronomy13051206 

[62] Turyahabwe, N., Kakuru, W., Tweheyo, M., & Tumusiime, D. (2013). Contribution of wetland resources to 
household food security in uganda. Agriculture & Food Security, 2(1). https://doi.org/10.1186/2048-7010-2-5 

[63] Ukoba, K.O., Inambao, F.L. and Njiru, P., 2018. Solar Energy and Post-Harvest Loss Reduction in Roots and Tubers 
in Africa. In Proceedings of the World Congress on Engineering and Computer Science (Vol. 1). 

[64] Vincent, A.A., Segun, I.B., Loretta, N.N. and Abiola, A., 2021. Entrepreneurship, agricultural value-chain and 
exports in Nigeria. United International Journal for Research and Technology, 2(08), pp.1-8. 

[65] Wahbeh, S., Anastasiadis, F., Sundarakani, B., & Manikas, I. (2022). Exploration of food security challenges 
towards more sustainable food production: a systematic literature review of the major drivers and policies. 
Foods, 11(23), 3804. https://doi.org/10.3390/foods11233804 

[66] Weatherspoon, D., Miller, S., Ngabitsinze, J., Weatherspoon, L., & Oehmke, J. (2019). Stunting, food security, 
markets and food policy in rwanda. BMC Public Health, 19(1). https://doi.org/10.1186/s12889-019-7208-0 

[67] Xie, H., Wen, Y., Choi, Y., & Zhang, X. (2021). Global trends on food security research: a bibliometric analysis. Land, 
10(2), 119. https://doi.org/10.3390/land10020119 

[68] Yang, Y. and Nie, P. (2016). Asymmetric competition in food industry with product substitutability. Agricultural 
Economics (Zemědělská Ekonomika), 62(No. 7), 324-333. https://doi.org/10.17221/13/2015-agricecon 

[69] Yudiarini, N., Pratiwi, L., & Budiasa, M. (2022). Effectiveness of agricultural insurance program as a sustainable 
agricultural development effort. Seas (Sustainable Environment Agricultural Science), 6(2), 134-143. 
https://doi.org/10.22225/seas.6.2.5856.134-143 

[70] Zhang, K., Mo, C., Tang, X., & Lei, X. (2023). Hierarchically porous cellulose-based radiative cooler for zero-energy 
food preservation. Acs Sustainable Chemistry & Engineering, 11(20), 7745-7754. 
https://doi.org/10.1021/acssuschemeng.3c00170 


