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Abstract 

 

Agriculture is the backbone of most economies in Sub-Saharan Africa (SSA), contributing 

significantly to employment, food security, and livelihoods (FAO, 2020). Despite its 

importance, the agricultural sector in SSA remains underdeveloped, suffering from low 

productivity, minimal mechanization, and vulnerability to climate change. This article 

explores the emerging trends in modern agriculture in SSA, with a specific focus on the 

Democratic Republic of Congo (DRC), a country with immense agricultural potential but 

facing significant obstacles. We analyze the adoption of precision agriculture, biotechnology, 

sustainable farming practices, mechanization, and policy reforms that aim to modernize the 

sector. In the DRC context, the challenges of infrastructure, financing, and technology 

adoption are discussed, along with potential policy recommendations to accelerate 

agricultural transformation. This study underscores the importance of research and 

innovation in overcoming these challenges and capitalizing on the growing trend toward 

modernization in agriculture. 
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Abstract 

L'agriculture est la pierre angulaire de la plupart des économies en Afrique subsaharienne 

(ASS), contribuant de manière significative à l'emploi, à la sécurité alimentaire et aux 

moyens de subsistance (FAO, 2020). Malgré son importance, le secteur agricole en ASS reste 

sous-développé, souffrant d'une faible productivité, d'une mécanisation minimale et d'une 

                                                      
* Faculty of Agronomy and Environment, University of Goma, DRC. 

** National Institute for Agronomic Research, Masisi Station, DRC.  

*** Faculty of Environmental Sciences, University of Kinshasa, DRC. 



vulnérabilité au changement climatique. Cet article explore les tendances émergentes de 

l'agriculture moderne en ASS, avec un focus particulier sur la République Démocratique du 

Congo (RDC), un pays au potentiel agricole immense mais confronté à des obstacles 

importants. Nous analysons l'adoption de l'agriculture de précision, de la biotechnologie, des 

pratiques agricoles durables, de la mécanisation et des réformes politiques visant à 

moderniser le secteur. Dans le contexte de la RDC, les défis liés aux infrastructures, au 

financement et à l'adoption des technologies sont discutés, ainsi que les recommandations 

politiques potentielles pour accélérer la transformation agricole. Cette étude souligne 

l'importance de la recherche et de l'innovation pour surmonter ces défis et profiter de la 

tendance croissante vers la modernisation de l'agriculture. 

Mots clés: Agriculture moderne, Afrique subsaharienne. 

 

I. Introduction 

 

Agriculture has long been the engine of economic growth and development in Sub-Saharan 

Africa, accounting for about 23% of the region’s GDP and employing over 60% of its 

population (World Bank, 2020). However, despite this reliance, the region's agricultural 

sector remains largely subsistence-based, with traditional farming methods that limit 

productivity and contribute to environmental degradation (African Union, 2020). In contrast, 

the global agricultural landscape is rapidly evolving, with technological advancements such 

as precision agriculture, biotechnology, and sustainable farming practices driving increases 

in productivity and efficiency (Schimmelpfennig, 2016). 

In the Democratic Republic of Congo (DRC), the agricultural sector accounts for 

approximately 40% of the GDP and engages over 70% of the workforce (FAO, 2020). The 

country’s vast arable land, biodiversity, and favorable agro-ecological zones provide it with 

immense agricultural potential. Yet, the sector remains underdeveloped due to a range of 

challenges, including inadequate infrastructure, limited access to finance, low mechanization 

levels, and the impacts of climate change (FAO, 2020). This article provides a comprehensive 

analysis of modern agricultural trends, emphasizing the specific context of the DRC while 

drawing on experiences from other SSA countries. 
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The growing emphasis on sustainable farming practices, biotechnology, and mechanization 

has the potential to transform agriculture in the region, ensuring food security, enhancing 

resilience to climate change, and promoting economic growth (Schlenker & Lobell, 2010). 

This study explores these trends and evaluates their application in the DRC, providing 

insights into the opportunities and obstacles that lie ahead. 

 

II. Major Trends in Modern Agriculture in Sub-Saharan Africa 

 

Precision Agriculture 

 

Precision agriculture refers to the use of advanced technologies to optimize crop production 

and improve resource use efficiency (Basso et al., 2019). It encompasses various technologies 

such as GPS-guided tractors, satellite imagery, drones, and data analytics, which enable 

farmers to make informed decisions about planting, irrigation, fertilization, and pest 

management (Schimmelpfennig, 2016). In SSA, precision agriculture is still in its nascent 

stages, but several initiatives are emerging to promote its adoption, particularly in 

commercial farming enterprises (IITA, 2020). 

In the DRC, precision agriculture could significantly enhance productivity, especially in 

regions like North Kivu, where access to reliable data on soil health, weather patterns, and 

crop performance is limited (INERA, 2021). Pilot projects in countries like Kenya and South 

Africa have demonstrated that precision farming can increase crop yields by up to 20% while 

reducing input costs by optimizing the use of water and fertilizers (Basso et al., 2019). 

However, the widespread adoption of precision agriculture in the DRC faces challenges such 

as limited infrastructure, high initial investment costs, and the lack of technical expertise 

among smallholder farmers (Schimmelpfennig, 2016). 

 

Biotechnology and Crop Improvement 

 

Biotechnology plays a critical role in addressing agricultural challenges in SSA, including 

improving crop yields, enhancing resistance to pests and diseases, and developing varieties 

that can withstand extreme weather conditions (ISAAA, 2020). Genetically modified crops 

(GMOs) have been shown to significantly increase productivity in many parts of the world, 
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and their adoption is gradually increasing in Africa, albeit with significant regulatory and 

public perception challenges (World Bank, 2020). 

The DRC has enormous potential for utilizing biotechnology to improve agricultural 

productivity, particularly in its staple crops such as maize, cassava, and rice (INERA, 2021). 

Institutions like the National Institute for Agronomic Research (INERA) are actively 

engaged in developing drought-resistant and pest-resistant varieties of these crops (IITA, 

2020). However, public skepticism towards GMOs, coupled with limited regulatory 

frameworks, poses significant barriers to the widespread adoption of biotechnology in the 

country (ISAAA, 2020). 

 

Sustainable Farming Practices 

 

Sustainability is at the heart of modern agricultural practices, particularly in regions 

vulnerable to climate change and environmental degradation (Altieri & Nicholls, 2018). 

Sustainable agriculture emphasizes methods that maintain or improve soil fertility, reduce 

dependency on chemical inputs, and enhance biodiversity. Conservation agriculture, 

agroforestry, and organic farming are examples of sustainable practices that are gaining 

traction in SSA (Pretty et al., 2011). 

In the DRC, the integration of agroforestry and conservation agriculture is vital to preserving 

the country’s rich biodiversity and combating deforestation (UNEP, 2021). These practices 

not only contribute to environmental conservation but also offer economic benefits by 

enhancing long-term productivity and resilience to climate change (Giller et al., 2017). Local 

initiatives, such as those promoted by UNEP and the FAO, are working to encourage 

sustainable practices among smallholder farmers, though uptake remains slow due to limited 

awareness and technical support (FAO, 2021). 

 

Mechanization and Irrigation 

 

Mechanization is a crucial driver of agricultural productivity, yet it remains significantly 

underutilized in SSA (World Bank, 2020). In many countries, including the DRC, farming is 

still predominantly manual, relying on rudimentary tools that limit efficiency and 

productivity (AGRA, 2020). The adoption of mechanization in SSA has been hampered by 
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several factors, including high costs, inadequate access to finance, and a lack of suitable 

machines for smallholder farms (African Union, 2020). 

Efforts to promote affordable and scalable mechanization solutions are beginning to bear 

fruit. In the DRC, solar-powered irrigation systems and small-scale mechanization programs 

are being piloted to address the country’s specific agricultural challenges (FAO, 2021). These 

technologies are particularly important in regions where water scarcity is a major issue, as 

they enable farmers to practice year-round agriculture, reducing reliance on unpredictable 

rainfall patterns (Schlenker & Lobell, 2010). 

 

III. Challenges Facing Modern Agriculture in the Democratic Republic of Congo 

 

Infrastructure Deficiency 

 

Poor infrastructure is a significant barrier to agricultural development in the DRC. The 

country’s road network is severely underdeveloped, particularly in rural areas, which makes 

it difficult for farmers to access markets and transport their goods (World Bank, 2020). This 

lack of infrastructure also contributes to high post-harvest losses, as farmers are unable to 

store or process their products effectively (FAO, 2020).  

Improving infrastructure is critical to enabling the adoption of modern agricultural practices. 

Investments in rural roads, storage facilities, and processing units would not only reduce 

post-harvest losses but also improve market access and increase farmer incomes (FAO, 

2021). Additionally, better infrastructure would facilitate the distribution of modern 

agricultural inputs such as fertilizers, seeds, and machinery, which are often scarce in rural 

areas (AGRA, 2020). 

 

Limited Access to Finance 

 

Access to finance is another major challenge facing smallholder farmers in the DRC. Most 

farmers rely on informal sources of credit, which often come with high-interest rates and 

unfavorable terms (World Bank, 2020). Formal financial institutions are hesitant to lend to 

smallholder farmers due to perceived risks, such as unpredictable weather patterns and 

market fluctuations (FAO, 2020).  
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Addressing the issue of agricultural financing will require innovative financial solutions, 

such as microfinance, insurance schemes, and public-private partnerships. These 

mechanisms can provide farmers with the capital they need to invest in modern technologies 

and inputs, thereby increasing productivity and income (World Bank, 2020). In addition, 

governments and development organizations should work to improve financial literacy 

among farmers, enabling them to better manage their resources and access available funding 

(FAO, 2020). 

 

Policy Gaps 

 

Despite some progress in recent years, agricultural policies in the DRC remain fragmented 

and poorly implemented. There is a lack of cohesive policies that support the adoption of 

modern agricultural practices, and existing regulations are often outdated and poorly 

enforced (INERA, 2021). This policy gap is particularly evident in areas such as land tenure, 

where unclear land ownership rights discourage investment in agricultural land (FAO, 2020). 

To support agricultural transformation, the DRC government must develop and implement 

policies that encourage the adoption of modern agricultural practices. These policies should 

focus on improving access to finance, promoting research and development, and providing 

incentives for farmers to adopt new technologies (FAO, 2020). Additionally, the government 

should work to strengthen land tenure systems, ensuring that farmers have secure rights to 

the land they cultivate (INERA, 2021). 

 

Conclusion 

 

The future of agriculture in Sub-Saharan Africa, and particularly in the Democratic Republic 

of Congo, lies in the adoption of modern agricultural practices that are sustainable, efficient, 

and resilient to climate change. Precision agriculture, biotechnology, mechanization, and 

sustainable farming practices are key drivers of this transformation, offering the potential to 

significantly increase productivity and improve livelihoods (FAO, 2020). 

However, the challenges facing the agricultural sector in the DRC are formidable and 

overcoming them will require concerted efforts from all stakeholders, including 

governments, the private sector, and international organizations (World Bank, 2020). By 
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addressing infrastructure deficits, improving access to finance, and developing supportive 

policies, the DRC can unlock the full potential of its agricultural sector and achieve food 

security for its growing population (FAO, 2020). 
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