
1 
 

  

Ref. Ares(2026)1120298 - 31/01/2026



i 
 
  

D7.3: 

 Policy guidelines on strategies to 

enhance adoption of push-pull 

technologies across the value chain 
January 2026 



H2020-SFS-2019-2                                                                                                                              

 
ii 
 

D7.3 Policy guidelines on strategies to enhance adoption of push-
pull technologies across the value chain 

Author(s)/Organisation(s) Norbert Tuyishime (EAFF) 

Contributor(s) B. Muriithi (icipe), F. Mainah (KALRO), A. Murage (KALRO), F. Librán 

embid (JLU), E. Poppenborg (JLU), and all members of the UPSCALE 

consortium and Multi-Actor Communities of Practice (MACs) 

Work Package 7 

Delivery Date (DoA) 31st January 2026 

Actual Delivery Date 31st January 2026 

 Smallholder farmers involved in cereal production face persistent 

threats from pests. Particularly maize is affected by the stemborer 

Busseola fusca, the fall armyworm Spodoptera frugiperda and the 

parasitic weed Striga hermonthica, while it plays a central role for 

enhancing food security and livelihoods as the primary staple food in 

East Africa.  

Current chemical interventions are often economically prohibitive 

and environmentally taxing. Push-pull technology (PPT) offers a 

promising solution for sustainable pest control in cereal production. 

PPT involves intercropping maize (or other cereals) with a repellent 

plant (the "push"), classically Desmodium, and surrounding the plot 

with an attractant dead-end trap plant (the "pull"), such as Napier 

grass or Brachiaria. 

The UPSCALE project aims to identify opportunities and overcome 

barriers to adoption of the PPT, focusing on socioeconomic, 

environmental, gender-related, and institutional factors. Using panel 

data collected at baseline and midline levels in Kenya, Ethiopia, 

Rwanda, Tanzania, and Uganda, the project analyses PPT adoption 

patterns and the impacts of adoption on livelihoods and social 

structures. 

Reports on different deliverables of the UPSCALE project have 

reaffirmed the benefits associated with PPT as an agro-ecological 

innovation that utilizes chemical signaling between plants to control 

pests (stemborers and striga weed) while simultaneously improving 

soil fertility leading to higher yields, better nutrition, and increased 

income for smallholder farmers, while also providing animal fodder 

and reducing reliance on harmful pesticides.  

Despite this strong evidence, PPT’s potential remains constrained by 

misaligned policies and subsidies, inadequate finance and insurance, 

weak extension systems, market and certification barriers, and 

insecure land and tree tenure. Overcoming these barriers is essential 

to unlock its potential as a scalable climate solution.  

 

Recent project reports and outcomes of multistakeholder national 

and regional workshops underscored common challenges across the 

agricultural value chain and suggest approaches to address them, 

including increasing awareness, improving infrastructure, and 

enhancing policy support.  The question around ‘What does policy 
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need to do to improve farming livelihoods and production in an 

environmentally friendly way using PPT?’ was posed.  

 

This policy strategic framework promotes push-pull as part of a 

portfolio of agroecological strategies. The key message is that PPT is 

part and parcel of agroecology and hence central to Africa’s climate 

resilience agenda. PPT is a farmer-centered, climate-smart pathway 

that reforms farming systems around ecological processes and 

farmers’ knowledge. Across Africa, PPT and other practices such as 

diversification, agroforestry, and farmer-managed natural 

regeneration are controlling pests, restoring soils, stabilizing yields 

under climate extremes, regenerating landscapes, and strengthening 

livelihoods. Importantly, agroecology aligns with African farming 

realities and delivers integrated benefits for food security, income 

stability, nutrition, gender equity, and youth inclusion.  

 

This policy document calls for decisive action at national, regional, 

and continental levels. Priority actions include developing 

comprehensive policies that promote nature-based solutions that 

increase farm diversity and enhance the productivity of agri-food 

systems. It calls for embedding agroecology practices in National 

Agricultural Investment Plans (NAIPs); National Adaptation Plans 

(NAPs) and National Biodiversity Strategies and Action Plans 

(NBSAPs), mobilising climate and biodiversity finance, strengthening 

farmer organisations, investing in participatory extension and 

research, and building inclusive markets. With coordinated 

leadership, anchored by EAFF and its umbrella Panafrican Farmer 

Organization (PAFO) and driven by farmers, the domestication and 

mainstreaming of the PPT and the mainstreaming of agroecology can 

move from proven practice to the backbone of Africa’s climate-

resilient, inclusive, and sustainable agricultural future. 

 

The present report includes a structured framework for policy 

guidelines designed to enhance the adoption of PPT in agricultural 

value chains and thereby leverage its potential for transformative 

change towards climate-resilient agriculture and livelihoods in Africa.  
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1 Introduction  
 

1.1 About the UPSCALE project, its achievements and findings  
 

The work carried out under this project has tested how push-pull performs with farmers, the reality 

check compared to experimental assessments. In line with the Description of Action (DoA), the project 

enhanced innovation capacity through the development and field-testing of integrated PPT systems 

for cereal–legume, high-value vegetable, and agroforestry farming. 

 

Evidence from UPSCALE shows that PPT delivers measurable benefits across ecological, socio-

economic, and institutional dimensions (see also UPSCALE deliverables D2.2-4; D4.1-5; D5.4; D6.1-6; 

Librán-Embid et al. 2023; Chidawanyika, Mutua, et al. 2025; Chidawanyika, Omuse, et al. 2025; 

Waiswa et al. 2025; Sileshi et al. 2025; Waiswa et al. 2026; Buleti et al. 2023; Alexandridis et al. 2023). 

PPT contributes to restoring degraded landscapes, controlling crop pests, and improving soil and water 

retention (D2.2; D2.3; D4.1; D6.2; Chidawanyika, Mutua, et al. 2025; Chidawanyika, Omuse, et al. 

2025; Sileshi et al. 2025; Librán-Embid et al. 2023). PPT systems also enhance socio-economic 

outcomes. Households practicing these approaches report more stable yields, diversified incomes, 

and improved food security (D4.4; D6.4; D6.5; Waiswa et al. 2025; Buleti et al. 2023). Gender-sensitive 

interventions and the active engagement of women and youth amplify these benefits, promoting 

social inclusion and resilience. Farmer organizations play a central role in facilitating knowledge 

exchange, collective marketing, and local governance, strengthening both adoption rates and 

community cohesion (D7.1; D7.2; Buleti et al. 2023; Waiswa et al. 2026).  

 

Institutional and policy support is a critical enabler. Adoption is higher where national policies, 

extension services, and multi-stakeholder partnerships exist (D7.1; D7.3; Waiswa et al. 2025; 2026).  

Opportunities for scaling also exist. Africa’s diverse ecological and socio-economic contexts present 

opportunities to leverage farmer innovations, policy shifts toward sustainability, market incentives, 

strategic alliances, and financing mechanisms. Integrated approaches enhance adoption, resilience, 

and inclusive development outcomes (D5.5; D6.1; D6.6, Sileshi et al. 2025, Waiswa et al., 2025, 2026).  

 

New market opportunities have emerged via local Desmodium and Brachiaria seed enterprises and 

farmer cooperatives supplying vegetables and fodder for animal feed (D8.9; D8.10; D6.4-6), 

strengthening competitiveness and value-chain growth. Climate change and environmental challenges 

are addressed through pesticide-free pest control, improved soil fertility, and climate-resilient 

cropping (D5.4; D5.5; D6.6). Societal needs at regional level are met via capacity-building, 

demonstration plots, and co-creation with farmers (D6.5; D7.2; D8.9). Key innovation outputs include 

socio-ecological adoption models (D5.4-5; Alexandridis et al. 2023).  We were able to understand 

processes of adoption and piloted novel dissemination based on this understanding. We also assessed 

agroecological, social-ecological and climate resilience impacts at field and landscape levels (D2.4; 

D4.5; D5.4-5).  

 

Expanded and integrated PPT systems (WP6) reduce pesticide use, improve soil fertility, and enhance 

biodiversity (D6.5; Chidawanyika, Omuse, et al. 2025; Librán-Embid et al. 2023), while seed enterprises 

and cooperatives or community seed production systems (D8.6; D8.7) support rural growth and 

Africa–EU cooperation. Indirect health benefits stem from reduced chemical exposure, though 

evidence is limited. Analyses of climate scenarios (WP5) show that PPT systems are more stable than 
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conventional farming under extreme temperature conditions (D5.4; Alexandridis et al. 2023). 

Nevertheless, knowledge on climate mitigation gains could benefit from more quantitative data. 

Strengthening measurable impacts and cross-sector links could further enhance policy relevance. 

 

WP1 has created an enabling environment for effective and efficient transdisciplinary and multi-actor 

research on PPT. The current MAC (Multi-Actor Communities of practice) stakeholders’ analysis has 

promoted the MACs as both a platform and network for successful multi-actor exchanges targeting 

improved efficacy of research and dissemination strategies with considerable progress across the 

UPSCALE project. The effective management has provided a strong foundation for innovative and 

needs-based research, dissemination, adoption, and for sustainability and visibility of the PPT and 

UPSCALE outputs. 

 

The project has shown strong performance in dissemination. Key achievements include 20,000 users 

on the e-Granary platform, 38 million people reached via social media, and 18,700 farmers and 

extension staff trained, built demonstrations, built MAC and farmer communities around push-pull 

(D8.6-10). The project's communication efforts have engaged around 184 value chain actors on the 

Knowledge Exchange Hub and reached 870,000 farmers with awareness of the PPT (D8.9-10).  

 

Work carried out across the UPSCALE project contributes towards European policy objectives and 

strategies and has an impact on policy making, particularly across the five East African target countries 

that UPSCALE is working across. Importantly, this project is increasingly supporting African policy and 

decision making. The work aligns strongly with EU objectives on environment, climate adaptation, and 

integrated regional development. The above results and findings are useful for policy action to 

enhance dissemination and scaling approaches.  

 

Below, we first outline the key benefits derived from the practice of PPT at social, environmental, 

economic and governance levels as evidenced by outputs of the UPSCALE project. We then summarize 

the key barriers and opportunities for scaling identified through participative multi-actor stakeholder 

workshops and through socio-economic surveys of practicing and non-practicing farmers. Based on 

these insights, we then develop a point by point thematic policy framework for scaling of the PPT and 

agroecology more generally. The framework is developed on the basis of knowledge gained through 

extensive field and participative activities of the consortium in close collaboration with farmers and 

other stakeholders across the value chain, as detailed in UPSCALE project deliverables (D1.3, D1.4, 

D1.5, D4.1, D4.2, D6.6, D7.1, D7.2, D8.1) and associated publications. Key elements of the policy 

framework were presented and validated by assembled consortium members and regional MAC 

stakeholders at the 5th UPSCALE General Assembly in Addis Ababa, Ethiopia (Sept. 2025), the 4th 

General Assembly in Entebbe, Uganda (Feb. 2024), and through regular exchanges among the 

consortium members. 

 

1.2 Key benefits of integrated PPT systems along the value chain 
 

Integrated PPT systems deliver benefits across the entire agricultural value chain, from production to 

markets and livelihoods. Here is a highlight summarizing the project findings, especially under WP6: 

 

At farm level, classical maize-desmodium PPT and PPT systems integrated with other crops provide 

farmers with: 
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 Effective pest control: Both PPT and integrated PPT systems, reduce crop damage by reducing 

FAW and stemborer incidence more than 70%. 

 Reduced pesticide use: Significantly lower pest incidence and severity lead to lower pesticide 

costs, health risks, and environmental contamination. 

 Improved soil fertility: Desmodium and other push–pull companion legumes fix nitrogen and 

improve soil structure. 

 Reduced fertilizer use: Natural nitrogen fixation in the soil by legumes leads to lower fertilizer 

needs especially when established for more than one season. 

 Climate resilience: Drought-tolerant companion crops help stabilize yields under climate 

stress. 

 Lower production costs: Reduced reliance on chemical pesticides, herbicides and fertilizers 

reduce total cost of production. 

 Better land productivity: Multiple crops (main crop + companion crops) maximize output per 

unit area. Both PPT and integrated PPT have Land Equivalent Ratios larger than 1, indicating 

superior performance to monocrops. 

 Efficient nutrient cycling: Organic matter from companion crops improves long-term soil 

health.  

 Higher and more stable yields: Reduced pest pressure translates into more consistent 

production. Both total yield and cereal yield are significantly higher in PPT and integrated PPT 

compared to monocrops at averages that range between 50-100 %. 

 Improved crop quality: Less pest damage means better grain quality and market grades. 

 Reduced post-harvest losses: Healthier crops are less susceptible to storage pests and 

diseases. 

 High-quality fodder supply: Pull crops (e.g., Napier grass, Brachiaria) provide nutritious animal 

feed. 

 Improved livestock productivity: Better fodder leads to higher milk and meat yields. 

 Manure availability: Supports nutrient recycling back to crop fields. 

 Reduced labor: Efficient weed control by Desmodium and other companion crops leads to 

reduced need for manual weeding and therefore labor related costs. 

 

At the ecosystem level, PPT systems offer:  

 Enhanced biodiversity: Supports beneficial insects, pollinators, and natural enemies of pests. 

 Reduced chemical runoff: Protects water bodies and non-target organisms. 

 Carbon sequestration: Perennial companion crops contribute to soil carbon storage. 

 Pest pressure reduction: on-farm PPT benefits may spillover to reduce overall pest pressure 

in neighboring farms and surrounding landscapes 

 

Finally, at the community level, PPT systems offer:  

 Higher farm incomes.  

 Food and nutrition security: Diversified production improves household diets. 
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1.3 Barriers and Opportunities for Scaling PPTs 
 

Scaling PPTs remains constrained by deep-seated structural and systemic barriers. Although the 

approach has demonstrated promise in enhancing resilience, food security, and ecosystem health, its 

spread beyond localised projects has been slow and uneven. These barriers broadly fall into financing 

and investment constraints, entrenched social and cultural norms, and persistent market access 

limitations, each of which is closely intertwined with policy biases, institutional inertia, and knowledge 

gaps. Together, these factors reinforce bottlenecks that lock smallholders into input-intensive farming 

models, despite the proven ecological and livelihood benefits of PPT.  

 

A central barrier to scaling is the limited knowledge and awareness across different levels of the food 

system. Weak extension systems exacerbate the challenge: in Kenya and Uganda, fewer than 20% of 

agroecological farmers reported receiving formal extension support (FAO 2018). Such limited access 

slows the dissemination of proven innovations such as PPT, which has been shown to increase maize 

yields between 50-100%, in some cases tripling them, compared to conventional monocultures (D6.5; 

Midega et al. 2018; Luttermoser et al. 2023; Midega et al. 2015). 

 

These knowledge gaps are also gendered and generational. Women and youth, often central 

custodians of seed systems, soil fertility practices, and food processing innovations, remain largely 

invisible in research, extension, and policy dialogues (D7.1; Bezner Kerr et al. 2019). Their exclusion 

not only undermines equity but also reduces the pool of locally adapted knowledge essential for 

agroecological transitions.  

 

PPTs’ future in Africa rests not only on overcoming barriers but also on seizing the opportunities 

created by enabling conditions across scales. While barriers remain, opportunities are expanding 

through supportive policy discourses, farmer-led innovations, innovative financing mechanisms, 

market incentives, knowledge and research systems, market incentives, institutional coordination, 

and strategic regional alliances. When aligned, these drivers reinforce one another, accelerating 

transformation from niche projects to systemic change. The drivers together demonstrate that PPTs 

are not marginal but a viable pathway for transforming African food systems in line with the 

Sustainable Development Goals (SDGs), the Paris Agreement on Climate Change, and the Kunming-

Montreal Global Biodiversity Framework, which call for transitions that conserve biodiversity, 

strengthen resilience, and improve livelihoods (HLPE 2019; FAO 2019). At the continental level, 

frameworks such as the Comprehensive Africa Agriculture Development Plan (CAADP), the Malabo 

Declaration, and the African Continental Free Trade Area (AfCFTA) provide policy bases for embedding 

PPTs as agroecological practices in strategies for agriculture, trade, and resilience. 

 

2 Policy objective of Enhancing Adoption of Push-Pull 

Technologies (PPTs) in Value Chains 
 

2.1 Overall Objective 

To promote widespread, sustainable adoption of push–pull technologies across the agricultural value 

chain in order to improve productivity, resilience, environmental sustainability, and livelihoods. 
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The evidence across Africa demonstrates that scaling PPTs requires a systemic approach that 

combines farmer empowerment, enabling policies, inclusive markets, coordinated partnerships, 

sustainable financing, and regional differentiation aligned with continental priorities. This 

transformation must be rooted in strong governance structures that bridge farmer-led innovations 

with coherent national, regional, and continental frameworks. 

 

2.2 Thematic based policy guidelines 

2.2.1 Policy Integration into Formal Agricultural Programs & Plans 

Goal: Ensure push–pull is part of mainstream policy and agricultural planning. 

 

Policy Actions:  

 Mainstream PPTs in national policies: Integrate into national plans (NAIPs, NAPs and NBSAPs) 

and food security strategies, and climate policies to ensure coherence and funding parity with 

conventional agriculture. Enabler: political leadership and resource allocation.  

  Strengthen multi-level governance: Establish inter-ministerial councils/task forces that align 

agriculture, environment, health, and trade policies while embedding farmer participation. 

Enabler: institutional mandates and inclusive structures.  

 Embed in continental and regional frameworks: Align PPTs with CAADP, Malabo Declaration, 

AfCFTA, SDGs, and Agenda 2063 and Regional Economic Community (REC) policies to elevate 

it as a driver of resilience, food security, and trade. Enabler: policy alignment with existing 

commitments.  

 Enhance accountability and monitoring: Develop performance indicators linked to CAADP’s 

Biennial Review, measuring ecological, social, and economic outcomes beyond yield and input 

metrics. Enabler: data systems, tools, and capacity-building.  

Key Output Metrics: Policy documents referencing push–pull; budget allocations. 

2.2.2 Subsidies, Seed Systems & Input Access 

Goal: Lower entry costs and improve access to required components of push–pull systems. 

Policy Actions: 

 Support subsidies or credit mechanisms for inputs like: 
o Desmodium spp. seeds/intercropping seeds 
o Brachiaria spp. (or Napier grass) for borders 
o Affordable legume seeds and fertilizers 

 Promote community seed enterprises to multiply climate-adapted desmodium and forage 
seeds. 

 Incentivize private sector participation in seed multiplication and supply. 

Key Output Metrics: Volume of seeds distributed; proportion of farmers using push–pull inputs. 

2.2.3 Building Market Linkages and Collective Value-Chain Engagement  

Goal: Stimulate investment, innovation, and efficient delivery of push–pull inputs & services. 

Strong partnerships between cooperatives and private sector actors improve access to inputs, 

processing, certification, and branding. Governments can incentivize such partnerships by offering tax 
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incentives for companies sourcing from certified farmer cooperatives and by embedding 

agroecological criteria in public procurement. Development banks and donors can support value-chain 

financing facilities tailored to smallholder cooperatives.  

 

Policy Actions: 

 Facilitate public-private partnerships (PPP) between government, seed companies, agro-

dealers, research institutions, and NGOs. 

 Strengthen Farmer Organizations by facilitating market linkages and aggregation systems. 

 Support agro-dealers to stock push–pull components through incentives and capacity 

building. 

 Promote value chain linkages that connect farmers to markets for: 

o Push–pull fodder crops 

o Legumes and high-value chain products 

o Surplus maize and associated products 

 

Key Output Metrics: Number of agro-dealers stocking push–pull inputs; number of PPP agreements. 

 

2.2.4 Financial Incentives & Risk Mitigation 

Goal: Reduce financial barriers and perceived adoption risks. 

 

Scaling PPTS across East Africa requires a fundamental rethinking of how finance and incentives are 

structured. Traditional agricultural financing systems, often characterized by short-term credit, 

subsidies for inputs, and private lending focused on immediate returns, are ill-suited for agroecological 

transitions that generate long-term and diffuse benefits such as soil regeneration, biodiversity 

enhancement, carbon sequestration, and climate resilience (Climate Policy Initiative 2021). To unlock 

these benefits, financing instruments must be tailored to the ecological, social, and temporal realities 

of smallholders. 

 

Policy Actions: 

 Reform subsidies and incentives: Redirect public subsidies and input support schemes toward 

ecological practices and create fiscal tools that reward sustainability. Enabler: fiscal policy 

reform and procurement schemes.  

 Provide technical assistance to POs to engage with international climate finance mechanisms 

such as the Green Climate Fund (GCF) and Global Environment Facility (GEF). Enabler: 

sustained financing and formal recognition in policy frameworks.  

 Invest in infrastructure & finance: Establish dedicate national budget lines for agroecology and 

strengthen institutional infrastructure such as labs, seed banks, and monitoring systems. 

Enabler: blended finance and long-term donor commitments.  

 Offer conditional input subsidies tied to adoption of push–pull in selected zones. 

 Support insurance products for farmers investing in push–pull (e.g., climate index-based 

insurance). 

 De-risk private investment through matching grants for agro-input suppliers. 

 

Key Output Metrics: Insurance uptake rates; number of matching grants awarded. 
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2.2.5 Knowledge Systems, Research, and Digital Innovation and Knowledge-Sharing 

Platforms 

Goal: Ensure technologies are locally adapted and continually improved. 

 

Policy actions:  

 Mainstream agroecology practices including PPTs into research and education systems.  

 Strengthen knowledge co-production and farmer-to-farmer extension, governments should 

invest in hybrid extension systems that combine public agents, civil society facilitators, digital 

platforms, and peer networks.  

 Invest in knowledge infrastructure and data systems. Data on agroecological performance, 

including yields, biodiversity, nutrition, and socio-economic outcomes, remain fragmented 

and underutilized. Partnerships with regional bodies such as the African Union Development 

Agency (AUDA-NEPAD) and networks like the Regional Universities Forum for Capacity 

Building in Agriculture (RUFORUM) will be critical enablers for harmonizing data frameworks 

and fostering cross-country learning. 

 Integrate farmer-to-farmer learning, participatory research, and digital advisory services). 

Enablers include investment in rural connectivity, training for extension officers in facilitation 

skills, and subsidies for mobile data access for smallholders. 

Key Output Metrics: New adapted varieties released; digital tool usage metrics. 

2.2.6 Farmer Empowerment and Multi-Actor Partnerships  

Goal: Build ownership among farmers, cooperatives, women, and youth. 

 

Policy Actions: 

 Strengthen farmer cooperatives as hubs for dissemination. 

 Use participatory approaches to design interventions that reflect local needs. 

 Promote youth and women groups as extension ambassadors. 

 Facilitate MACs for co-creation and governance.  

 Empower farmer organizations and civil society 

 

Key Output Metrics: Number of farmer groups engaged; percentage of women/youth adopters. 

 

3 Conclusion and wider relevance 
 

Farmer beneficiaries of the UPSCALE project are already demonstrating that PPT systems work, 

controlling pests, restoring soils, strengthening climate resilience, and securing livelihoods under 

increasingly harsh conditions. What is urgently needed now is decisive, coordinated action to take 

these proven successes to scale.  

This document sets out strategic recommendations which provide a coherent roadmap for scaling 

PPTs across Africa. By aligning policy frameworks, institutional capacities, financing mechanisms, 

knowledge systems, and stakeholder engagement, all stakeholders can create the conditions 

necessary to build resilient, productive, and inclusive food systems. The recommendations are 
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actionable, context-sensitive, and grounded in UPSCALE projects’ evidence, offering clear pathways 

for EAFF and partners to drive sustainable agricultural transformation. 

EAFF calls on all actors to move beyond fragmented pilots and align policies, investments, and markets 

with farmer-led agroecological solutions that are already delivering results on the ground. 
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