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Abstract 

Around 73% of extension curricula in Latin America were developed without direct farmer input on climate-related content, according to a 

2022 regional survey. This research investigated how multi-stakeholder platforms can improve the co-design of climate-responsive 

agricultural extension curricula. A participatory action approach was used to convene six stakeholder groups across three municipalities in 

the Zona da Mata region of Minas Gerais, Brazil. Data were collected between April 2023 and February 2024 from 246 platform 

participants, including farmers, extension officers, university researchers, NGO representatives, government staff, and private-sector 

advisors. Relevance ratings for six climate-related curriculum topics rose by an average of 2.6 points on a ten-point scale after the co-design 

process compared with initial expert-only drafts. Drought-tolerant crop varieties and water harvesting techniques received the highest post-

co-design scores (8.7 and 8.2, respectively). These findings suggest that structured multi-stakeholder engagement produces curricula better 

aligned with local climate risks and farmer information needs. 
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Introduction 

A 2022 survey of extension programs across Latin America 

found that 73% of training curricula were drafted by 

technical specialists with no structured farmer input on 

climate content [1]. This gap matters because climate 

variability is reshaping smallholder agriculture faster than 

most extension materials can keep pace with [2]. When 

curricula don't reflect the risks farmers actually face, 

attendance drops and adoption of recommended practices 

stalls [3]. 

Multi-stakeholder platforms offer one way to close this gap. 

These are structured spaces where different actors, including 

farmers, researchers, government officials, and civil society 

groups, negotiate shared priorities and co-produce 

knowledge [4]. They have been tested in natural resource 

governance and value chain development, but their 

application to extension curriculum design remains thin [5]. 

Brazil's extension landscape, with its mix of federal 

agencies, state-level technical assistance bodies, and 

university outreach programs, provides a setting where 

stakeholder diversity is both an asset and a coordination 

challenge [6]. 

This research examined whether a facilitated multi-

stakeholder platform could improve the climate relevance of 

extension curricula in southeastern Brazil. The specific aims 

were to compare relevance ratings of curriculum topics 

before and after co-design, to identify which stakeholder 

groups exerted the greatest influence on topic selection, and 

to document process conditions that supported or hindered 

productive collaboration. 

Theoretical Framework 
The research drew on two conceptual anchors. The first was 

the innovation platforms literature, which treats multi-

stakeholder spaces as arenas where diverse actors negotiate 

solutions through repeated interaction [4]. The second was 

social learning theory applied to extension, which argues 

that knowledge emerges through dialogue between different 

experience bases rather than top-down transfer [7]. 

Combining these lenses framed the co-design platform as 

both a governance mechanism and a learning environment, 

where curriculum content was expected to improve because 

it incorporated practitioner and scientific perspectives 

simultaneously [8]. 

 

Material and Methods 

Material 
This research was carried out in collaboration with the 

Federal University of Vicosa in the Zona da Mata region of 

Minas Gerais, Brazil, between April 2023 and February 

2024. The university's Ethics Committee for Human 

Research approved the protocol on 9 March 2023 (CAAE 

number 68421923.5.0000.5153). Three municipalities were 

selected: Vicosa, Araponga, and Divino. These share a hilly 

coffee-and-maize farming system but differ in rainfall 

patterns and extension service density [6]. A total of 246 

participants were recruited: farmers (n = 78), extension 

officers (n = 55), university researchers (n = 41), NGO 

representatives (n = 30), government staff (n = 24), and 

private-sector advisors (n = 18). Written informed consent 

was obtained from all participants. 
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Methods 

The co-design process ran in three rounds spaced roughly 

three months apart. Round one presented an expert-drafted 

curriculum covering six climate-related topics and asked 

participants to rate each on a one-to-ten relevance scale. 

Round two involved facilitated workshops where mixed 

groups discussed gaps, proposed revisions, and negotiated 

content priorities. Round three asked participants to re-rate 

the revised curriculum. Workshops were recorded, 

transcribed, and coded thematically [9]. Relevance score 

differences were tested using Wilcoxon signed-rank tests. 

Stakeholder influence was assessed by tracking which 

groups' suggestions were adopted using a contribution-

tracing method [10]. 

 

Results 

Table 1 presents mean relevance ratings for each curriculum 

topic before and after the co-design process. 

 
Table 1: Mean relevance ratings for climate-related curriculum topics before and after co-design (n = 246) 

 

Curriculum Topic Before Co-Design After Co-Design Net Change p-value Effect Size (r) 

Drought-tolerant crop varieties 6.3 8.7 +2.4 < 0.001 0.61 

Water harvesting techniques 5.8 8.2 +2.4 < 0.001 0.58 

Soil carbon management 4.9 7.6 +2.7 < 0.001 0.54 

Climate-informed planting calendars 5.2 7.9 +2.7 < 0.001 0.57 

Crop insurance and risk transfer 3.7 6.8 +3.1 < 0.001 0.63 

Agroforestry practices 4.1 7.3 +3.2 < 0.001 0.59 

Wilcoxon signed-rank test; effect size r = Z / sqrt(N) 
 

All six topics showed statistically significant gains (p< 

0.001). The largest improvements appeared for agroforestry 

practices (+3.2 points) and crop insurance (+3.1 points), two 

topics that received the lowest initial ratings under the 

expert-only draft. This pattern suggests co-design was most 

valuable where expert and farmer perceptions diverged the 

most. 

 

 
 

Fig 1: Stakeholder composition of multi-stakeholder platform participants across three municipalities 

 

Farmers formed the largest group at 31.7%, followed by 

extension officers at 22.4%. Contribution tracing revealed 

that farmer suggestions accounted for 38.2% of all adopted 

curriculum changes, exceeding their share of participants, 

while private-sector advisors contributed only 4.1% of 

adopted changes despite representing 7.2% of attendees. 
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Fig 2: Curriculum topic relevance ratings before and after the multi-stakeholder co-design process 

 

The visual gap between bars is widest for crop insurance 

and agroforestry, confirming that co-design most strongly 

influenced topics that experts had initially undervalued 

relative to farmer priorities. 

 

Discussion 

The average 2.6-point gain in relevance ratings is consistent 

with findings by Schut and colleagues, who reported that 

innovation platforms improve alignment between research 

outputs and end-user needs [4]. The disproportionate 

influence of farmers in the contribution-tracing results 

supports the argument that platforms can rebalance power 

asymmetries when facilitation gives less-vocal groups 

structured speaking time [7]. 

The large gains for crop insurance and agroforestry are 

noteworthy. These topics sat outside the traditional comfort 

zone of extension officers, who tended to favor agronomic 

content they could deliver confidently [3]. Farmers pushed 

hard for risk management content, reflecting lived 

experience with recent drought losses. This echoes a similar 

mismatch described by Leeuwis in his review of interactive 

design processes [11]. Co-design platforms may be most 

valuable precisely where expert-generated curricula have 

the widest blind spots. 

 

Limitations 

The research covered three municipalities in a hilly coffee-

maize zone; transferability to flatland soybean or pastoral 

systems is uncertain. Self-selection may have attracted more 

engaged stakeholders than average. The before-after design 

without a control group means relevance gains cannot be 

attributed solely to the platform. Relevance ratings capture 

perceptions, not actual learning or adoption outcomes. 

 

Conclusion 

This research showed that a facilitated multi-stakeholder 

platform raised the perceived climate relevance of extension 

curriculum topics by an average of 2.6 points on a ten-point 

scale. Gains were largest where expert and farmer 

assessments initially diverged most, particularly crop 

insurance and agroforestry. Farmers contributed a 

disproportionate share of adopted changes relative to their 

platform representation. Structured co-design can correct 

blind spots in expert-drafted curricula and improve 

alignment with local climate realities. Future work should 

track whether relevance gains translate into higher training 

attendance and on-farm adoption. 
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