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Abstract. The global imperative to transition towards sustainable agriculture is critical for
ensuring food security, environmental health, and socio-economic resilience. This study conducts a
comparative analysis of sustainable agricultural practices in Kenya and Romania, two nations with distinct
agro-ecological, historical, and socio-economic contexts. Through a systematic review of policy
documents, scientific literature, and field-based case studies, we assessed the adoption, drivers, and
impacts of key sustainable practices, including organic farming, agroecology, conservation agriculture,
and integrated pest management. In Kenya, sustainability is largely driven by necessity and grassroots
movements, with smallholder farmers employing practices such as crop diversification, push-pull
technology, and manure composting to enhance soil fertility and resilience against climate variability.
Conversely, in Romania, the adoption is more influenced by European Union policies and market
incentives, with a growing focus on organic farming, precision agriculture, and the maintenance of High
Nature Value farmlands. Our analysis reveals that while both countries face challenges related to economic
viability and knowledge dissemination, the barriers differ significantly. Kenyan farmers grapple with
limited access to resources, land tenure issues, and inadequate extension services, whereas Romanian
farmers contend with bureaucratic hurdles, high certification costs, and the legacy of post-communist land
fragmentation. Despite these challenges, successful models exist in both contexts, demonstrating improved
soil health, biodiversity conservation, and enhanced livelihoods. The study concludes that a one-size-fits-
all approach is ineffective. Promoting sustainable agriculture requires context-specific strategies that
leverage local knowledge in Kenya and policy-market synergies in Romania, while fostering cross-learning
on participatory research and value chain development to build resilient and equitable food systems.

Keywords: sustainable agriculture, adapting strategies, food security, climate changes, resilient
agricultural systems.

INTRODUCTION

The concept of sustainable agriculture has evolved from a niche interest to a central
tenet of global food systems discourse, representing a paradigm shift from input-intensive
conventional farming towards systems that are environmentally sound, economically viable, and
socially equitable (LIANU ET ALL., 2023). This transition is imperative to address the
interconnected challenges of climate change, biodiversity loss, soil degradation, and rural
poverty. However, the pathways to achieving sustainability are not universal; they are
profoundly shaped by local agro-ecology, historical legacies, economic structures, and cultural
practices (BAZYLI ET ALL., 2025). A comparative analysis of countries with contrasting profiles
can yield critical insights into the diverse drivers, manifestations, and barriers of sustainable
agricultural transformation (BARRETT et all., 2012, ROBINSON ET ALL., 2011).

This study undertakes a comparative examination of sustainable agricultural practices
in Kenya and Romania. Kenya, a developing nation in East Africa, is characterized by a
predominantly smallholder farming sector, where agriculture is the backbone of the economy
and a primary livelihood for most of the rural population (HOUNKONNOU ET ALL., 2012). Its agro-
ecological zones range from arid and semi-arid lands to high-potential highlands, creating a
diverse but often vulnerable agricultural landscape (DAWSON ET ALL, 2016). Here, sustainability
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efforts are frequently grassroots-driven, born out of necessity to cope with climate variability,
soil fertility depletion, and limited access to synthetic inputs. Practices often align with
agroecological principles, emphasizing biological diversity, resource recycling, and local
knowledge.

In stark contrast, Romania, a member of the European Union in Eastern Europe,
possesses a dualistic agricultural structure with both small-scale subsistence farms and large,
commercial enterprises emerging from its post-communist transition (POPOVICI ET ALL., 2022).
Its temperate climate and fertile plains have historically supported extensive grain production.
The drive for sustainability in Romania is heavily influenced by its EU membership, which
mandates and incentivizes environmental standards through the Common Agricultural Policy
(CAP), including cross-compliance and agri-environment-climate measures (NINA ET ALL.,
2024, FORTEA ET ALL., 2022). This top-down, policy-driven approach promotes practices like
organic farming and integrated farm management (LUKASZ ET ALL, 2025 DZIEKANSKI ET ALL.,
2022).

The central problem this research addresses is the need to understand how these
divergent contexts, one shaped by grassroots adaptation and the other by policy integration,
influence the adoption and effectiveness of sustainable practices (SMULEAC ET ALL., 2020, 2025,
PASCALAU ET ALL., 2023, 2025). While both nations aim for sustainability, their starting points,
motivations, and constraints are vastly different. This research is guided by the following
questions: What are the predominant sustainable agricultural practices being adopted in Kenya
and Romania, and what are their primary drivers? How do the socio-economic, political, and
ecological contexts in each country influence the scalability and impact of these practices? What
are the common and unique barriers to the wider adoption of sustainable agriculture in these two
distinct settings, and what synergistic lessons can be drawn? By answering these questions, this
study aims to move beyond a monolithic view of sustainability and provide a nuanced framework
for designing context-sensitive strategies that can accelerate the global transition towards
resilient food systems.

MATERIAL AND METHODS

This study employed a qualitative comparative case study design, utilizing a systematic
and multi-faceted approach to gather and analyse data on sustainable agricultural practices in
Kenya and Romania.

The research relied on a triangulation of data sources to ensure comprehensiveness and
validity:

- Documentary Review: A systematic review of key policy documents was conducted,
including Kenya’s Agricultural Sector Transformation and Growth Strategy and Romania’s
National Rural Development Programme under the EU CAP. Scientific literature was sourced
from databases like Web of Science and Scopus using keywords: (“sustainable agriculture” OR
“organic farming” OR ‘“agroecology” OR “conservation agriculture”) AND (“Kenya” OR
“Romania”). Over 100 peer-reviewed articles, reports from FAO and World Bank, and national
agricultural statistics were analysed.

- Case Study Identification: Four in-depth case studies (two per country) were selected
to represent successful and illustrative initiatives:

0 Kenya Case 1: The dissemination of the push-pull technology (PPT) for stem
borer and striga control in maize fields in Western Kenya.
0 Kenya Case 2: Community-led agroforestry and organic vegetable production

initiatives in the Central Highlands.
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0 Romania Case 1: The expansion of large-scale organic cereal and oilseed
production in the Banat plain.
0 Romania Case 2: The preservation of High Nature Value (HNV) farming

systems with low-intensity livestock grazing in the Carpathian Mountains.

- Secondary Data Synthesis: Data on the extent of organic farming, adoption rates of
specific practices, and socio-economic profiles of farmers were synthesized from national
surveys and project reports.

Data analysis:

The collected data were analysed using a structured comparative framework focusing
on four key dimensions:

- Drivers and motivations: categorizing the primary forces behind adoption (policy
incentives, market demand, environmental necessity, cultural preservation).

- Practice characteristics: describing the specific techniques used, their agro-ecological
basis, and input requirements.

- Impacts and outcomes: assessing documented or reported effects on productivity, soil
health, biodiversity, economic returns, and social equity.

- Barriers and enablers: identifying the factors that hinder or support the adoption and
scaling of these practices, categorized into economic, social, institutional, and technical barriers.

A thematic analysis was conducted across the document review and case studies to
identify recurring patterns, contrasts, and unique insights for each country. The findings were
then synthesized to draw comparative conclusions about the pathways to sustainability in these
two distinct contexts.

RESULTS AND DISCUSSIONS

Sustainable practices and drivers in Kenya

In Kenya, sustainable practices are predominantly knowledge-intensive and low-
external-input. Widespread practices include:

. Agroecological methods: intercropping, crop rotation, and the use of
indigenous crop varieties.

. Integrated soil fertility management (ISFM): use of compost, farmyard
manure, and green manures (e.g., Tithonia diversifolia).

. Innovative pest management: the push-pull technology (intercropping maize
with Desmodium and planting Napier grass as a border) is a notable success.

. Water harvesting: construction of small-scale water pans and zai pits for

micro-irrigation.

The primary drivers are necessity (addressing soil fertility decline and pest pressure),
climate resilience, and cost reduction by minimizing the need for purchased inputs. These
initiatives are often championed by NGOs, community-based organizations, and research
institutions (e.g., ICIPE).

Sustainable practices and drivers in Romania

In Romania, the sustainable agriculture landscape is bifurcated:

. Policy-driven commercial sustainability: large farms are adopting organic
farming (for export markets), precision agriculture (for input efficiency), and integrated pest
management to comply with EU CAP’s cross-compliance and access agri-environmental
payments.
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. Tradition-based sustainability: small-scale farms in marginal areas practice
low-intensity, High Nature Value (HNV) farming, which inherently supports biodiversity
through extensive grazing and mosaic landscapes.

The primary drivers are EU policy and subsidies, access to premium markets (especially
for organic products), and, for HNV systems, cultural heritage and lack of capital for
intensification.

Contrasting pathways: grassroots adaptation vs. policy-market integration

The most striking finding is the contrast in the primary pathways to sustainability.
Kenya’s model is largely bottom-up and knowledge-centric. Sustainability is achieved through
adapting practices to local conditions, leveraging ecological processes, and building social
capital. The success of push-pull technology, for instance, hinges on farmer-to-farmer
knowledge transfer and its multiple benefits (pest control, soil fertility, fodder). Romania’s
model, particularly for its commercial sector, is top-down and incentive-driven. Sustainability is
often a compliance issue or a business strategy to access subsidies and niche markets. While
effective in driving large-scale change, this approach can sometimes lead to a “checkbox”
mentality rather than a deep-seated agroecological transformation, and it risks marginalizing
smallholders who lack the capacity to navigate complex application processes.

Divergent barriers and the question of equity

The barriers to scaling sustainability are also context specific. In Kenya, the major
hurdles are structural: limited access to credit, insecure land tenure that discourages long-term
investments, and fragmented extension services. The challenge is to move from successful pilot
projects to widespread adoption by addressing these foundational constraints. In Romania, the
barriers are more institutional and economic: bureaucratic complexity of CAP, high costs of
organic certification, and an aging farmer population with resistance to changing practices. A
key challenge here is ensuring that the benefits of CAP subsidies are distributed equitably and
support the preservation of both commercial organic farms and the critically important HNV
systems.

Synergistic learning for a global transition

This comparison suggests that neither model is sufficient in isolation. The global
sustainable agriculture movement can learn from both. From Kenya, the lesson is the power of
participatory approaches, appropriate technology, and context-specific solutions that empower
smallholders. From Romania, the lesson is the potential of strong policy frameworks and market
mechanisms to redirect large-scale agricultural production towards sustainability. The ideal
pathway may be a hybrid: policy environments that are both supportive (like the CAP) and
flexible enough to incorporate local knowledge and innovation (as seen in Kenya), combined
with value chains that reward not just organic certification but also the broader ecosystem
services provided by diverse farming systems. This synergy is essential for building food systems
that are truly sustainable, resilient, and just.

CONCLUSIONS

This comparative analysis conclusively demonstrates that the journey towards
sustainable agriculture is not a single road, but a network of diverse pathways shaped by deeply
embedded historical, economic, and ecological contexts. Kenya and Romania, though united by
the goal of sustainability, exemplify fundamentally different approaches: one emerging from
grassroots adaptation and necessity, and the other driven by top-down policy integration and
market opportunities. The Kenyan case highlights the ingenuity and resilience of smallholder
systems, where sustainable practices are intimately tied to survival, risk mitigation, and the
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efficient use of locally available resources. The Romanian case illustrates the transformative
potential of supranational policy and economic incentives in steering a post-transition
agricultural sector towards environmental compliance and market differentiation.

A paramount conclusion is that the effectiveness and scalability of sustainable practices
are contingent upon addressing the specific barrier profiles of each context. In Kenya, scaling
sustainability requires foundational investments in rural infrastructure, land tenure reform, and
the strengthening of farmer-centric knowledge systems. Success hinges on empowering local
institutions and building robust, climate-resilient livelihoods. In Romania, the priority lies in
simplifying bureaucratic processes, making green subsidies more accessible to small and
medium-sized farms, and creating value chains that effectively reward the provision of
ecosystem services, particularly from High Nature Value farming systems that are repositories
of biodiversity and cultural heritage.

The study also underscores that there is no universal blueprint. The pursuit of a one-
size-fits-all model for sustainable agriculture is not only impractical but potentially
counterproductive, as it may overlook local realities and stifle innovation. Instead, a principle-
based approach is needed, one that promotes resource efficiency, biodiversity, and social equity
but allows for contextual expression. Finally, the comparative lens reveals a critical opportunity
for cross-learning. Kenyan experiences with participatory research and low-cost agroecological
methods can inform community-supported agriculture and resilience-building in Europe.
Conversely, Romania’s experience with structuring agri-environmental payments and building
organic export markets can offer valuable lessons for developing countries seeking to leverage
international trade for sustainable development. By fostering such dialogue and integrating the
strengths of both grassroots and policy-driven models, the global community can more
effectively navigate the complex transition towards agricultural systems that nourish both people
and the planet.
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