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Abstract

\_

Climate change poses unprecedented threats to global agri-food systems, jeopardizing food security, livelihoods,
and ecosystem stability. This article explores integrated adaptation and

mitigation strategies to enhance resilience while reducing agriculture’s environmental footprint.

Drawing from case studies like Kenya's Climate-Smart Agriculture Strategy, it highlights

practical solutions from agroforestry to renewable energy adoption— and underscores the need for policy, technol-
ogy, and collaborative action to safeguard sustainable food systems in a warming world.
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Introduction

The agri-food system— encompassing production, processing,
distribution, and consumption— is both a victim and a contrib-
utor to climate change. Agriculture accounts for ~23% of global
GHG emissions, while rising temperatures and extreme weath-
er disrupt yields [1]. For instance, Sub-Saharan Africa faces a
20% decline in staple crop productivity by 2050 [2]. This arti-
cle examines actionable strategies to future-proof food systems
through adaptation (adjusting to impacts) and mitigation (reduc-
ing emissions).

Understanding the Challenge

Climate change affects agri-food systems through:

* Yield reductions: Wheat and maize yields could drop by 5-10%
per 1°C of warming [3].

* Livestock vulnerability: Heat stress may cost the global dairy
sector $40 billion annually by 2100 (ILRI, 2019).

* Economic costs: Climate-induced agricultural losses could
reach $1.4 trillion by 2030 (UNDP, 2021).

Adaptation Strategies
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1. Climate-Smart Agriculture (CSA): Drought-resistant crops,
digital tools for weather forecasting.

2. Conservation Agriculture: Minimal soil disturbance, crop ro-
tation.

3. Agroforestry: Carbon sequestration and biodiversity enhance-
ment.

4. Index-Based Insurance: Kenya’s satellite-driven livestock in-
surance.

5. Indigenous Knowledge: Zai pits in West Africa for soil res-
toration.

Mitigation Strategies

1. Carbon Sequestration: Agroforestry, cover cropping.

2. Methane Reduction: Improved manure management, biogas.
3. Renewable Energy: Solar-powered irrigation.

4. Carbon Markets: Kenya’s farmer payment programs.

Enablers of Success

* Technology: Al, mobile apps (e.g., M-Farm for weather alerts).
* Policy: Kenya’s CSA Strategy (2017-2026).

¢ Finance: Green Climate Fund access for smallholders.

Sci Set J of Economics Res 2025



Case Study: Kenya’s CSA Strategy The agri-food system must become a net carbon sink by 2050.

* Impact: 500,000+ farmers trained. Localized solutions, like Kenya’s CSA model, show the path

* Innovation: Solar irrigation boosted Turkana yields by 200%.  forward— but require urgent global collaboration.

* Challenges: Funding gaps, land fragmentation. Farming must be part of the solution, not just the problem, in our
fight against climate change

Recommendations

1. Scale climate finance for smallholders. References

2. Strengthen Al-driven early warning systems. 1. IPCC. (2022). Climate Change and Land.

3. Align national policies with the Paris Agreement. 2. World Bank. (2021). Climate-Smart Agriculture in Kenya.
3. FAO. (2020). The State of Food Security and Nutrition.

Conclusion
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