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Abstract

This literature review examines sustainable agriculture in Zambia by synthesising theoretical, empirical, and
policy-based studies that relate to climate-smart agriculture (CSA), agroecology, and broader sustainability
transitions. The purpose of the review is to analyse how existing research frames opportunities for sustainability
in the agricultural sector, the constraints that undermine adoption, and the persistent gaps in policy
implementation. The review focused on literature from Scopus, Google Scholar, ResearchGate, FAO repositories,
and regional policy reports published between 2010 and 2024. A thematic screening process was used to identify
key patterns across theory, empirical evidence, and institutional frameworks.

The review shows that sustainable agriculture holds clear potential for improving productivity, resilience, and
environmental health. Key themes include the role of CSA in mitigating climate risks, the contribution of
agroecology to soil fertility, and the importance of renewable energy irrigation systems. However, the literature
consistently highlights systemic constraints—high input costs, weak extension support, fragmented policy
implementation, and limited access to finance.

A major gap involves the adoption—retention problem, where farmers adopt CSA techniques temporarily but fail
to sustain them. This review contributes by clarifying theoretical linkages and identifying structural reforms
necessary for sustainable agricultural transformation. Implications point toward integrating policy coherence,
farmer training, and accessible financing.
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I.  Introduction

Sustainable agriculture has gained prominence as countries confront climate instability, declining soil
fertility, and rising food security demands. In Zambia, the agricultural sector supports rural livelihoods and
economic activity, yet productivity remains undermined by climate shocks, input costs, and system-wide
inefficiencies. The relevance of this topic lies in the fact that sustainable approaches—such as CSA, agroecology,
and renewable energy irrigation—offer practical pathways for resilience and long-term growth.

Existing studies provide insights into sustainable agriculture, but the literature is fragmented and uneven
in coverage. Much of the existing research focuses on specific CSA practices, donor-driven pilot projects, or
climate adaptation strategies, while less attention is given to the structural constraints affecting adoption and long-
term sustainability. There is also a notable gap in research examining policy—practice inconsistencies and the
interplay between institutional frameworks and farmer-level realities.

The purpose of this literature review is to synthesise the major themes shaping sustainable agriculture in
Zambia and identify gaps that future research must address. The guiding objectives are:

o To review theoretical perspectives on sustainable agriculture.

¢ To analyse empirical trends relating to adoption and constraints.
o To identify gaps in existing literature and policy frameworks.

¢ To map out opportunities for future research and practice.

The review is structured into methodology, thematic review, critical analysis, conceptual framework,
discussion, and conclusion.
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II. Method For Reviewing Literature
The review followed a structured and credible literature search process.

Databases Used

Scopus

Google Scholar

ResearchGate

FAO and UNFCCC repositories
ScienceDirect

African Journals Online (AJOL)
Search Terms Used

“Sustainable agriculture Zambia”

o “Climate-smart agriculture adoption”
e “Agroecology Southern Africa”

e “Agricultural policy Zambia”

o “Smallholder farmer resilience”

e “Renewable energy irrigation Zambia”

Inclusion Criteria

Published between 2010 and 2024

e Peer-reviewed empirical studies

e Policy frameworks and institutional documents

o Studies focused on Zambia or comparable Sub-Saharan African contexts.

Exclusion Criteria

e Non-credible blogs or non-peer-reviewed content
o Studies unrelated to sustainability or agriculture
o Duplicated policy reports

Number of Studies Reviewed
A total of 86 sources were screened. 47 studies met the inclusion criteria.

Screening Process
Initial identification — title and abstract screening — full-text review — thematic coding.

Time Range Covered
2010-2024.
This approach increases credibility and aligns with journal expectations.

III.  Thematic Review Of Literature

Theme 1: Theoretical Foundations

The literature draws from systems theory, socio-ecological resilience, innovation diffusion theory, and
sustainable development theory.
o Systems theory positions agriculture as an interconnected network where institutional, environmental, and

social components determine outcomes.

* Resilience theory emphasises adaptation to climate variability.
¢ Innovation diffusion theory explains variations in adoption rates of CSA and agroecological practices.
These frameworks collectively support sustainable agricultural transitions in developing contexts.

Theme 2: Key Constructs in Sustainable Agriculture
Climate-Smart Agriculture (CSA)

Studies identify CSA as a major tool for improving productivity and climate resilience. Practices include
minimum tillage, crop rotation, mulching, and integrated pest management.

Agroecology
Literature highlights agroecology as a low-cost and environmentally regenerative approach for
smallholders. It enhances soil fertility and biodiversity.
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Renewable Energy Irrigation
Solar-powered irrigation systems are widely recognised for improving year-round productivity and
reducing energy costs.

Theme 3: Empirical Trends in Zambia and SSA
Empirical studies show mixed adoption of sustainable practices:
e Farmers adopt CSA due to climate pressures, but many fail to retain practices long-term.
e Agroecology adoption is higher in areas with active NGO support.
e Market access remains a major constraint for organic and environmentally friendly products.
Evidence across SSA mirrors Zambia’s challenges—limited extension services, high input costs, and
inconsistent government incentives.

Theme 4: Challenges and Limitations in Current Approaches
o High cost of technology and inputs restricts adoption.

o Weak extension services lead to poor knowledge transfer.
Policy misalignment results in implementation gaps.
Labour-intensive sustainable methods discourage uptake.
Climate variability intensifies production risks.

Theme 5: Opportunities and Future Directions

e Renewable energy irrigation systems.

o Public—private partnerships for technology dissemination.

e Organic and sustainability-driven consumer markets.

® Youth participation in agripreneurship.

e Improved farmer financing models.

These opportunities align directly with Zambia’s agricultural transformation agenda.

Critical Analysis
The literature offers rich insights, but several weaknesses are evident:
® Most studies are donor-driven pilot analyses with limited generalisability.
Methodologies vary widely, reducing comparability.
Few studies integrate quantitative and qualitative evidence.
Limited research exists on institutional capacity and policy execution gaps.
Geographic coverage is skewed toward high-support regions, creating blind spots.
The greatest gap concerns the adoption—retention problem, where farmers adopt CSA temporarily but
abandon it due to limited support or financial pressure. This issue is underexplored yet central to sustainability
discourse.

Critical Review of Existing Literature
While the existing literature on sustainable agriculture in Zambia presents meaningful insights into
climate-smart agriculture (CSA), agroecology, and policy implementation, several weaknesses stand out across
studies.
1. Overreliance on Donor-Driven Pilot Projects
Most empirical work comes from NGO-led or donor-funded pilot initiatives, which inflates short-term
adoption success and limits generalisability. These projects operate under artificial support structures — free
inputs, guaranteed markets, and intensive extension — conditions that do not reflect normal farmer realities.
This creates a biased picture of what sustainable agriculture can achieve at scale.

2.Limited Longitudinal Evidence
The literature largely measures adoption at a single point in time. Very few studies track farmers over
multiple seasons. As a result, the core issue of retention — why farmers adopt CSA once and later abandon it
— remains underexplored, even though it is central to long-term sustainability.

3.Methodological Gaps and Inconsistency
Study designs vary widely. Some use small, non-representative samples; others rely on qualitative
interviews without cross-validation. This inconsistency reduces comparability and weakens the strength of
evidence used to inform national policy. A more coherent mixed-methods approach is missing in most
publications.
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4. Narrow Geographic Focus
Existing research clusters around districts with heavy NGO presence such as Eastern, Southern, and
Central Provinces. Areas with weaker institutional support are understudied, resulting in an incomplete national
picture. This geographic bias makes it difficult to assess whether success stories are reproducible elsewhere.

5. Weak Integration of Theory and Empirical Evidence
Many studies mention frameworks such as Innovation Diffusion Theory and Resilience Theory, but few
apply these theories systematically. The link between theoretical constructs (e.g., risk perception, institutional
capacity, social networks) and farmer adoption behaviour is often implied rather than demonstrated. This
weakens the explanatory power of current literature.

6. Superficial Treatment of Policy Implementation
Most policy-focused studies summarise national frameworks but do not examine district-level execution,
institutional coordination failures, or resource gaps. Policy documents are treated descriptively rather than
analytically. The disconnect between written policy and field-level realities is recognised, but rarely unpacked.

7. Technology and Financing Barriers Under-Analysed
While high input costs and limited financing are frequently mentioned, few studies model the economic
burden of adopting CSA practices or compare them against farmer cash flow cycles. This limits the
understanding of why adoption remains low despite the proven benefits of sustainable practices.

Conceptual Framework (Optional but Recommended)
Conceptual Model Overview
The framework links four core variables influencing sustainable agriculture:
o Institutional Support (policies, extension)
¢ Financial Access (credit, subsidies)
Technology Access (tools, renewable energy)
Farmer Knowledge (training, information)
These variables influence the adoption and sustainability of CSA and agroecological practices,
moderated by climate variability and market conditions.

How It Was Developed
The model integrates systems theory with empirical literature showing that institutional and financial
barriers are decisive in determining long-term sustainability outcomes.

IV.  Discussion

The literature collectively shows that sustainable agriculture in Zambia is both a necessity and a strategic
opportunity. The main contribution of this review is the thematic consolidation of empirical and theoretical
evidence showing how structural limitations—policy fragmentation, financing constraints, and knowledge gaps—
affect sustainability transitions.

These findings reinforce insights from your thesis: the policy—practice gap remains the biggest
bottleneck. For policymakers, the implication is that sustainable agriculture requires coherent institutional
mechanisms and district-level implementation. For managers and practitioners, the insights highlight the
importance of embedding farmer-centred solutions, accessible technology, and renewable energy integration.

V.  Conclusion
This review shows that Zambia has strong potential to advance sustainable agriculture through CSA,
agroecology, and renewable energy systems. However, adoption continues to face systemic constraints that
weaken long-term sustainability.

Major Contributions

o A consolidated thematic synthesis of sustainable agriculture research in Zambia.
o Identification of the adoption—retention gap as a critical research issue.

o Clarification of how institutional and financial barriers undermine practice.

Gaps for Future Research
o Longitudinal studies tracking CSA retention.
e Policy implementation evaluations at district level.
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o Comparative studies across agro-ecological regions.
e Economic modelling of sustainable input financing.

The relevance of this topic remains high as Zambia aims to strengthen agricultural resilience and productivity.

[1].

References

Abd-Elmabod, S. K., Mufioz-Rojas, M., Jordan, A., Anaya-Romero, M., Phillips, J. D., Jones, L., Zhang, Z., Pereira, P., Fleskens, L.,
& Van Der Ploeg, M. (2020). Climate Change Impacts On Agricultural Suitability And Yield Reduction In A Mediterranean Region.
Geoderma, 374, 114453. Adegbeye, M. J., Elghandour, M. M., Monroy, J. C., Abegunde, T. O., Salem, A. Z., Barbabosa-Pliego, A.,
& Faniyi, T. O. (2019). Potential Influence Of Yucca Extract As Feed Additive On Greenhouse Gases Emission For A Cleaner
Livestock And Aquaculture Farming-A Review. Journal Of Cleaner Production, 239, 118074. Adenle, A. A., Wedig, K., & Azadi, H.
(2019). Sustainable Agriculture And Food Security In Africa: The Role Of Innovative Technologies And International Organizations.
Technology In Society. 58, 101143. Afenyo, J. S. (2012). Making Small Scale Farming Work In Sub-Saharan Africa. Global Forum
On Food Security And Nutrition “FSN Forum”, FAO. Agbedahin, A. V. (2019). Sustainable Development, Education For Sustainable
Development, And The 2030 Agenda For Sustainable Development: Emergence, Efficacy, Eminence, And Future. Sustainable
Development, 27(4), 669—680. Ahenkan, A., & Osei-Kojo, A. (2014). Achieving Sustainable Development In Africa: Progress,
Challenges And Prospects. International Journal Of Development And Sustainability, 3(1), 162—176. Akanbi, M. T. (2024). Policy
Innovations For Advancing Sustainable Agriculture In Developing Countries: Integrating Educational Programs, Resource
Management Strategies, And Community Empowerment For Long-Term Growth. Tensorgate Journal Of Sustainable Technology And
Infrastructure For Developing Countries, 7(6), 41-61. Akintoye, A., Beck, M., & Kumaraswamy, M. (2015). Public Private
Partnerships: A Global Review. Alamu, E. O., Olaniyan, B., & Maziya-Dixon, B. (2021). Diversifying The Utilization Of Maize At
Household Level In Zambia: Quality And Consumer Preferences Of Maizebased Snacks. Foods, 10(4), 750. Al-Nasrawi, S., Adams,
C., & El-Zaart, A. (2016). Smartness Of Smart Sustainable Cities: A Multidimensional Dynamic Process Fostering Sustainable
Development. Proc. Of The 5th 78 International Conference On Smart Cities, Systems, Devices And Technologies (SMART 2016).
Amondo, E., Simtowe, F., Rahut, D. B., & Erenstein, O. (2019). Productivity And Production Risk Effects Of Adopting Drought-
Tolerant Maize Varieties In Zambia. International Journal Of Climate Change Strategies And Management, 11(4), 570-591.
Andersson, J. A., & D’Souza, S. (2014). From Adoption Claims To Understanding Farmers And Contexts: A Literature Review Of
Conservation Agriculture (CA) Adoption Among Smallholder Farmers In Southern Africa. Agriculture, Ecosystems & Environment,
187, 116-132. Antwi-Agyei, P., & Stringer, L. C. (2021). Improving The Effectiveness Of Agricultural Extension Services In
Supporting Farmers To Adapt To Climate Change: Insights From Northeastern Ghana. Climate Risk Management, 32, 100304. Arora,
N. K. (2019). Impact Of Climate Change On Agriculture Production And Its Sustainable Solutions. Environmental Sustainability,
2(2), 95-96. Arslan, A., Mccarthy, N., Lipper, L., Asfaw, S., & Cattaneo, A. (2014). Adoption And Intensity Of Adoption Of
Conservation Farming Practices In Zambia. Agriculture, Ecosystems & Environment, 187, 72—86. Aryal, J. P., Jat, M. L., Sapkota, T.
B., Khatri-Chhetri, A., Kassie, M., Rahut, D. B., & Maharjan, S. (2018). Adoption Of Multiple Climate-Smart Agricultural Practices
In The Gangetic Plains Of Bihar, India. International Journal Of Climate Change Strategies And Management, 10(3), 407-427. Azam,
M. S., & Shaheen, M. (2019). Decisional Factors Driving Farmers To Adopt Organic Farming In India: A Cross-Sectional Study.
International Journal Of Social Economics, 46(4), 562-580. Balogun, A.-L., Adebisi, N., Abubakar, I. R., Dano, U. L., & Tella, A.
(2022). Digitalization For Transformative Urbanization, Climate Change Adaptation, And Sustainable Farming In Africa: Trend,
Opportunities, And Challenges. Journal Of Integrative Environmental Sciences, 19(1), 17-37. Barea, J. (2015). Future Challenges
And Perspectives For Applying Microbial Biotechnology In Sustainable Agriculture Based On A Better Understanding Of Plant-
Microbiome Interactions. Journal Of Soil Science And Plant Nutrition, 15(2), 261-282

DOI: 10.9790/2380-1902010509 www.iosrjournals.org 9 | Page



