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Abstract

The purpose of the study was to promote climate-smart avocado farming among smallholder farmers using a community-based 
multistakeholder platform. Climate-smart avocado farming aims to increase production, and food security, and reduce risks 
from erratic weather patterns, aligning with sustainable development goals and enhancing agricultural adaptability. Avocado 
smallholder farmers and other stakeholders formed a multistakeholder platform to address climate-smart practices and ad-
aptation requirements. Data was collected from a random sample of stakeholders using questionnaires. Descriptive statistics 
and binary logistic regression examined factors motivating farmers to join the platform. A logistic regression model was ap-
plied to test the relationship between farmers' expected benefits and participating in multi-stakeholder platform activities. 
The results indicate that avocado farming activities increased as follows: production, and marketing of improved avocado 
seedlings (19.2%), market information (18.26%), avocado quality and market promotion (18.92%), access to financial ser-
vices (19.14%), and capacity building in avocado as a climate-smart practice (16.5%). Farmers' participation in multi-stake-
holder planning is related to their anticipated social, material, and economic benefits. Higher levels of social and economic 
rewards resulted in more participation in the joint planning stage (OR = 1.454). Higher levels of predicted economic rewards 
increase participation (OR = 1.776). The study revealed that capacity building for integrating avocado as a climate-smart 
practice positively impacts smallholder avocado farmers' farming systems. For farmers to better adapt to climate change 
and build resilience, the government, investors, and practitioners are necessary. Modifying policies and programs for climate 
adaptation is essential. The study supports expanding the multi-stakeholder approach for smallholder farmers in promoting 
climate-smart agricultural innovation and contributes to enhancing Agricultural Innovation System in rural setup.
      
Keywords: Adaptation; Climate Change; Climate-Smart; Multi-Stakeholder Platform and Smallholder Farmers

Abbreviations: CFAs: Community Forest Associations; 
WRUAs: Water Resource Users Associations; MSP: Multi-
Stakeholder Platform; CSA: Climate-Smart Agriculture; 
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Introduction

Climate-smart avocado farming is one approach used in 
agriculture conservation practices to increase productivity 
on land facing the threats of climate change and degraded 
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land. This is in line with climate-smart agriculture aims to 
increase production, ensure food security, and reduce risks 
from unpredictable weather patterns and climatic variability, 
ensuring food security and reducing risks [1]. Enhancing 
farm system resilience and farmers’ capacity to adapt to 
climatic variability are the goals of climate-smart farming). 
Farm resilience-building aligns with SDGs 2 and 13’s aim to 
improve production by adapting to climate change. Climate-
smart farming focuses on boosting productivity, reducing 
variability, and enhancing adaptation to climate change [2].

Climate-smart farming strategies include adjustments 
to cropping and soil management practices, such as crop 
rotation, intercropping, fertilizer application, planting 
strips, tied ridging, contour farming, and terraces. Farmers 
may embrace climate-resilient technologies with the use of 
conventional and agroecological management techniques 
including biodiversification, soil management, and water 
harvesting [3]. These methods provide resilient soils and 
farming systems by boosting carbon sequestration, improving 
soil health, and reducing erosion. Educational interventions, 
focusing on local, tangible aspects, and individual behaviour, 
are successful in providing climate-change education for 
ecological development.

In the study region, the climate mitigation strategies that 
are used include manure, mulch farming, agroforestry, and 
tree integration in cropping systems. By adopting avocado 
climate-smart farming strategies in this region, the small-
scale farming system can improve its productivity and food 
security while minimizing risks associated with erratic 
rainfall patterns and climatic variability [4]. Kenya’s climate-
smart strategies among other initiatives set out to promote 
resilient land use planning, sustainable land management, 
and climate-resilient production. 

The study established a community-based multi-
stakeholder platform in the Upper Mara watershed, involving 
farmers, farmer associations, traders, community forest 
associations (CFAs), water resource users’ associations 
(WRUAs), traders, NGOs, and government ministries (SNV, 
2019). Through the multi-stakeholder platform (MSP), 
opportunities, and strategies for integrating avocado as a 
climate-smart practice for watershed conservation were 
identified. Multi-stakeholder platforms (MSPs), also known 
as innovation platforms or learning alliances, are governance 
structures that use pooled resources to address regulatory, 
participation, resource, and learning gaps [5]. MSPs provide 
a space where complex development problems may be 
solved, and innovation is enhanced through the efficient use 
of resources. 

Multi-stakeholder platforms offer inclusive discussions 
on agricultural practices and land use issues, fostering 

legitimacy and identifying shared issues for solutions. The 
multi-stakeholder platform strategies to enhance climate-
smart practices in smallholder farming were conceptualized 
in this study using the institutional analysis and development 
(IAD) approach [6]. The IAD framework was chosen for 
its ease of use in identifying multi-stakeholder platform 
activities’ effects on issues including smallholder farmers’ 
initial conditions and stakeholders’ efforts to improve 
them, eventually encouraging more smallholder farmers to 
cultivate avocado as a climate-smart practice.

This study using the IAD framework identifies the 
concerns in agriculture need for the implementation of 
climate-smart practices in order to build resilience, alleviate 
effects, and preserve agricultural productivity. The avocado 
climate-smart practices include effective nutrient and water 
management, soil fertility conservation, and agricultural 
automation agrees with the earlier research by Ogundari K 
et al. [7]. The farmers may minimize their water usage by 
using novel irrigation techniques, water storage, and better 
water management. They can also boost soil carbon storage 
capacity by decreasing nitrogen fertiliser usage or using 
conservation tillage measures. These novel approaches seek 
to minimize water usage, improve soil fertility, and increase 
farm mechanization [8].

Regulatory, economic, and information-based policy 
instruments can all help to guide the development of climate-
smart practices in avocado farming among smallholder 
farmers. Labeling and certification, for example, have proven 
to be successful in addressing environmental challenges 
by promoting ecologically friendly practices [9]. There are 
four types of information-based regulatory systems, each of 
which combines required or voluntary disclosure to external 
stakeholders with performance compliance with or above 
mandated requirements.

The study explores community-based interventions 
in Upper Mara Basin to promote avocado integration as 
a climate-smart practice, reducing land degradation and 
improving livelihoods. It emphasizes stakeholder access to 
inputs, services, financing, and markets in the avocado value 
chain.

Literature Review

Smallholder farmers in Africa face serious concerns 
about climate change, which can result in low yields, 
inconsistent access to food, and poverty. But adoption rates 
are modest. The goal of climate-smart agriculture (CSA), 
which calls for institutional and governmental changes, is 
to alter livelihoods by scaling up techniques and technology. 
CSA techniques and technology can raise the standard of 
living for African smallholder farmers. According to the FAO, 
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climate change and variability have an influence on farmer 
production, income, availability, access, usage, and stability. 
Economic opportunity inequalities brought on by climate 
risk can worsen poverty and put some households in poverty 
traps. In order to enhance food security in the face of climate 
change, climate-smart strategies such as agroforestry, 
conservation agriculture, crop diversification, index-
based insurance, and integrated soil fertility management 
approaches are designed to offer flexible, context-specific 
solutions [10]. Crop types that are stress-tolerant can 
be adopted, and diversifying agricultural practices can 
increase yields and profits. According to Makate C, et al. [11] 
agroforestry methods are associated with greater revenues, 
larger animal holdings, and improved overall household 
nutrition. This results in sustainable agriculture.

Building the resilience of smallholder farmers is an 
essential objective for policy in low-income countries like 
SSA [12]. However, according to Makate C, et al. [11] climate-
smart activities are still rated as low or inadequate. To 
achieve long-term effects, community-level development, 
more farmer acceptance, and intensification of current 
adopters are required. Smallholder farmers in the Upper 
Mara watershed are vulnerable groups to climate change. 
Efforts to support farmer adaptation to climate change are 
hindered by the lack of information. More information is 

needed on how different types of smallholder farmers vary 
in their perceptions, responses, and experiences of climate 
change [13].

Low adoption rates in incorporating climate-smart 
approaches and technologies in agricultural systems have 
been reported to be primarily due to a lack of evidence or 
success stories and information flow among the farming 
community [14]. Factors affecting scaling include government 
dependency, weak advisory service infrastructure, and lack 
of financial opportunities [15]. Effective scaling requires an 
integrated approach that interacts with local socioeconomic 
conditions and cultures. The IAD framework provides an 
integrated approach that is therefore essential for identifying 
strategies to enhance the promotion of climate-smart 
practices through a multi-stakeholder platform.

The IAD framework, illustrated in Figure 1, was chosen 
because of its merit in providing a simple framework for 
analyzing multi-stakeholder platform actions in terms of 
how they can influence the initial conditions of subjects 
[16]. (e.g., smallholder farmers) and actions by various 
stakeholders interested in improving the initial conditions of 
subjects (e.g., avocado value chain stakeholders) and hence 
eventual outcomes (e.g., more smallholder farmers growing 
avocado as a climate-smart practice).

 

Figure 1: Framework for identification of multi-stakeholder platform strategies on integrating avocado as a climate-smart 
farming practice. (Adapted from Ostrom, Gardner, Walker, and Walker, 1994).

The IAD framework consists of three pillars: initial 
conditions, action arena, and outcomes (Figure 1). Initial 
conditions include biophysical conditions, farmer asset 
conditions, and community attributes [16]. They also 
include the political and legal system, as well as informal 
rules and norms in the smallholder farmer’s operations [17]. 
The effectiveness of scaling up climate-smart practices is 
significantly influenced by initial conditions, which include 
both tangible and intangible assets. In addition to information 
access and social capital, these assets also comprise human, 

financial, and capital assets. As most climate-smart activities 
need additional resources, these resources can have an 
impact on whether they are adopted [17]. Based on these 
initial conditions, farmers may choose which climate-smart 
practice to implement, thereby affecting the effectiveness of 
climate-smart activities.

Community characteristics play a crucial role in 
differentiating smallholder farmers across a wider spatial 
scale [18]. These attributes reveal which climate-smart 
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practices are socially acceptable in a community and should 
be reflected. Legal and political systems also affect the 
activities of smallholder farmers. Political and institutional 
factors can influence climate-smart practice investments and 
scaling outcomes [19]. For example, property rights on land 
can influence climate-smart practices adoption choices at the 
farm level, making it essential for stakeholders to consider 
them for effective scaling strategies. Political will by local 
leaders also significantly impacts climate-smart practices 
adoption success [20].

Action arena is all the initial conditions highlighted 
earlier that will define the action environment. The initial 
conditions affect the action arena which is the space where 
all stakeholders interact (fight, negotiate, work together) 
to get intended adoption actions for set intended outcomes 
[21]. In this context, the action arena involved the avocado 
value chain stakeholders interested in improving climate 
resilience in smallholder farming and their resources. In 
this study, the action arena involves the capacity building 
of farmers on the integration of avocado as a climate-smart 
practice.

The outcomes were the final product (success) for the 
actor and or the wider society. In this study, the outcome of 
interest is climate-smart practices’ success (more quality 
benefits from climate-smart practices to the smallholder 
farmer and the wider society) [22]. It involves the pattern 
of interaction of multi-stakeholder platform stakeholders. 
The impacts of these interactions have either a positive or 
negative influence on the action arena.

The framework is iterative and includes feedback 
systems. Poor outcomes, for instance, would prompt the 
implementation of other regulations, which would modify the 
field of action arena. More importantly, intended results, i.e., 
the benefits that climate-smart activities provide to society, 
may also have a significant impact on initial conditions, such 
as strengthening present legislation and enhancing the asset 
base for even better outcomes [21,23].

Therefore, climate change is a serious environmental 
concern that has a considerable influence on both the 
initial conditions of the farm and natural processes and 
human activities [24]. Agriculture is inextricably linked to 
climate conditions, and climate change affects yields and 
harvests. Changes in rainfall or severe occurrences, like 
droughts, might imperil harvests. Agriculture, on the other 
hand, can help to mitigate climate change by boosting soil 
carbon-stocking capacity via suitable management [25]. 
This, therefore, necessitates that smallholder farmers adopt 
climate-smart practices to achieve these tasks.

Methodology

Study Location

The study site was Upper Mara watershed within the 
Mau Forest Complex specifically East Bomet Sub-County 
and Narok West Sub-County region, along the Mara River 
agroecological zone in Kenya (Figure 2). The area is located 
between the coordinates of 0045’S and 10S latitude and 
350 and 35015’ E longitude, at an elevation of 1900-2970M 
above sea level.

Figure 2: Map of Upper Mara Watershed Showing the water users associations and farmer cooperative groups.

The Upper Mara watershed has bimodal rainfall patterns 
and moderate temperatures all year long. With a wide variety 

of land uses, its main land uses include forest and agricultural. 
Three Lower Highland agroecological zones (AEZs)—Lower 
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Highland Zone One, Lower Highland Zone Two, and Lower 
Highland Zone Three—combine to form the watershed. 
Valleys with natural forests are used for agriculture, while 
tea is grown at higher elevations. Cattle, wildlife, and 
lowland grasslands are essential for preserving the region’s 
character, boosting the local economy, and safeguarding 
watersheds. On the other hand, declining productivity and 
resource depletion have been brought on by an increase in 
the number of farms and people. By expressing cultural and 
economic values, environmental and naturalistic history, 
and watershed conservation, the integration of avocado 
cultivation has improved agricultural systems.

Study Design

The study employed a participatory action design with 
the use of a mixed-method approach. Training on avocado as 
a multipurpose fruit tree, improved avocado trees, avocado 
as a climate-smart practice, how to establish a tree nursery, 
and mapping avocado value chain actors and information 
flows in the platform. The training was also provided for 
community extension agents to not only strengthen their 
capacity but also to enable them to disseminate knowledge 
further into the communities.

The Target Population 

The study targeted avocado farmers and avocado value 
chain stakeholders in Bomet East and Narok West Sub-
Counties within 15 Kilometres of Trans Mara Block in Mau 
Forest Complex and using the forest directly and indirectly. 
The study involved multiple stakeholders in the avocado 
value chain.

Selection of Respondents 

The purposive sampling procedure was done among the 
avocado value chain stakeholders. These include smallholder 
farmers, individuals, and organizations in research, advisory 
service providers, production (avocado farmers), transport 
and marketing, seedling suppliers (both external and local 
suppliers- Commercial and local nurseries respectively), 
and policy influencers. The selection was purposeful, based 
on the stakeholders’ understanding of what occurred in 
the avocado chain of value. Avocado producers were asked 
to nominate representatives to participate in the multi-
stakeholder platform, whereas avocado value chain actors 
were purposively selected. The selection was based on the 
actors’ knowledge of what happened in the avocado value 
chain process.

Data Collection Approaches

Ten stakeholders were involved in the reliability of the 
instrument items testing, which was done on the questions 

and survey indicators. The data collection method was 
through the administration of a structured questionnaire 
to multi-stakeholder platform actors and avocado farmers. 
The participants that were involved in the formation of 
the multi-stakeholder platform were purposively selected 
and randomly sampled using the stratified random 
sampling technique to get 80 respondents for the study. 
The researchers conducted the in-person interviews after 
that, one in each cooperative and two collecting data from 
additional participants in the avocado value chain. The 
researchers met the farmers at their fields and value chain 
participants in their regional offices.

Data Analysis 

The study analyzed data to identify stakeholder roles, 
networks, resources, and interactions in avocado multi-
stakeholder platforms. Content analysis was used to 
identify patterns and themes. The study also examined the 
formalization of these platforms, their role in the avocado 
value chain scaling process, and their integration into climate-
smart practices. Factors influencing their performance were 
also examined. Descriptive statistics were used to present 
data, and binary logistic regression was used to examine 
the association between participation in platform planning, 
attending training, monitoring and evaluation, and finance/
marketing stages with factors motivating farmers to join.

The logistic regression equation Y = bX₁ + bXn, was 
used to examine the relationship between farmers’ expected 
benefits for joining and participating in multi-stakeholder 
platform activities. The variables are defined as: 1) Y is 
the estimated continuous outcome; 2) bX1 + bXn is the 
linear regression equation for the independent variables 
in the model, 3) b is the intercept, or the point at which the 
regression line touches the vertical Y axis. This is considered 
a constant value (Beta coefficient). Distinct from linear 
regression where the value of an outcome (Y) is modeled 
using a linear predictor function X1 or several functions 
(Xn), logistic regression models, predict the probability of 
an outcome (Y) occurring given known values of X1 (or Xn). 
A p-value <0.05 was used to identify statistical significance, 
as well as a less conservative p-value of 0.10, for variables 
with data reduced into categories that decreased predicting 
power. 

Specifically, the use of binary logistic regression to 
examine the association of participation in platform planning; 
attending trainings; monitoring and evaluation, and finance/
marketing stages of the multi-stakeholder platform activities 
with factors motivating farmers to join the platform because 
of the outcome variables– participation in multi-stakeholder 
platform activities multi-stakeholder platform activities – 
are dichotomous. 
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Results and Discussion

The Use of a Multi-Stakeholder Platform to 
Support Smallholder Farmer Activities

The study found that farmers and stakeholders engaged 
in various activities, including increased avocado seedling 

production and marketing, export market information, 
quality meetings, financial services access, and capacity 
building for climate-smart practices (Figure 3). These 
activities facilitated interaction and improved avocado 
production and marketing. 

Figure 3: Farmers’ involvement and participation in avocado multi-stakeholder platform activities.

The percentage of smallholder farmers adopting 
avocado as a climate intervention was the lowest compared 
to the other interventions, indicating that most smallholder 
farmers were not farming using climate-smart approaches, 
indicating a need for greater intervention through capacity 
building. The most important element in farmer participation 
was access to payment systems. This suggests that there 
were no financial incentives for avocado farmers to increase 
their agricultural activities by providing funds to access 
quality avocado seedlings and farm inputs and operations, 
hence driving their participation.

Institutions providing policy guidelines in the avocado 
value chain, including land tenure, marketing, and financial 
activities for smallholder farmers, participated in multi-
stakeholder platform activities. They provided necessary 
resources to support smallholder farmers’ avocado 
production activities, as outlined in the IAD framework 
action arena as described by Nigussie Z, et al. [23]. This 
ensures that stakeholder interactions take place in 
appropriate and intended contexts. The findings further 
suggest that stakeholder consultation discussions were the 
most prevalent stakeholder interaction activity adopted that 
brought together avocado stakeholders to address avocado 
production constraints.

Five intervention approaches were identified during 
multi-stakeholder platform interaction sessions to address 

avocado production challenges, including feedback-specific 
actions and planning workshops for resolving bottlenecks. 
These interventions align with the IAD action arena’s 
research and development stakeholders’ actions and 
actions situations [21]. The first suggested action was to 
boost avocado availability and quality; increasing avocado 
seedling production and marketing are essential. To increase 
productivity, income, and income creation, inclusive value 
chain research and development operators frequently focus 
on smallholder farmers [26]. This may be accomplished 
by enhancing farming practices, offerings, education, and 
resource availability. 

The second action focused on increasing avocado 
production and export marketing. The stakeholders confirmed 
that contract farming was practiced by different export 
firms. The initiative aims to increase avocado availability and 
supply in both international and domestic markets. It aims to 
increase export supply, ensure market access for smallholder 
farmers, and improve avocado quality and yields through 
seedlings, farming techniques, and community outreach. 
This aligns with studies by van Paassen A, et al. [26] that 
found foreign funders are hesitant about the sustainability 
of informal structured multi-stakeholder platforms and 
favor legally formed public-private partnerships (PPPs) for 
private investment, technology, and know-how. Researchers 
are increasingly questioning the effectiveness of upper-edge 
scientific knowledge economy and diffusion, comparing it to 
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farmer-based approaches for adoption and sustainability.

The third intervention involved how to improve avocado 
quality and market exposure, supporting buyers in becoming 
more competitive. Farmers’ organizations connected with 
avocado processors and importers from China, India, 
South Africa, and other regions; and learning and access 
to modern processing equipment [27]. This action in 
the study focused on partnership-embedded reasoning, 
highlighting the challenges of developing partnerships that 
prioritize smallholder inclusive value chain management in 
an era of ‘free market’ reasoning, promoting private capital 
accumulation and competition which correlate to the action 
area policy of institutions in the IAD framework.

The fourth intervention focused on financial services and 
financial links to smallholder avocado farmers. The avocado-
buying companies, and farmers’ cooperative groups and 
societies, in partnership with Kenya’s financial institutions, 
created a new lending system for avocado market traders 
(KAM, 2018). However, the collateral management system 
has not been effectively implemented. Local farming systems 
have few formal policies and market structures, allowing 
low-input agriculture and informal relationships funded by 
informal organizations. Partnerships between local NGOs, 
financial institutions, and farmer groups are rare [27]. 
Avocado farmers must work together and take reasonable 
action because there is a shortage of avocado goods. Through 
avocado farming and structured financial markets, multi-
stakeholder platform interventions attempted to promote 
climate-smart activities; yet, both linked development 
interventions with cooperation thinking.

The fifth intervention option focuses on developing, 
upholding, and diffusion of farming techniques and 
innovations among the avocado farmers in the Kenyan 
counties of Bomet and Narok. This approach ensures best 
practices and lessons are shared among avocado farmers, 
increasing stakeholder interest, fostering cooperation, and 
combining resources to address avocado farming activities 
[28].

The avocado growing system has been disseminated 
by smallholder farmers using a variety of communication 
channels and knowledge exchange. An inclusive and 
reflective process that considers multiple risk factors and 
how they relate to core values and norms is necessary for 
evaluating climate-smart actions. People’s attitudes, beliefs, 
and social conventions have an impact on climate-smart 
practice management [29].

The avocado multi-stakeholder platform aimed to 
increase avocado production, improve smallholder farmers’ 
income, and farm resilience using avocado. It applied five 

intervention strategies, requiring diverse skills, knowledge, 
and resources to overcome the limitations of smallholder 
farmers in the Upper Mara watershed. The platform’s 
stakeholders aim to overcome these limitations through 
activities, aligning with Bisseleua D, et al. [30] study.

The multi-stakeholder platform concept attempts 
to improve small and medium-sized firms’ productivity, 
enterprise, and innovation. The relevance of this paradigm in 
accomplishing economic, social, and environmental goals is 
highlighted by this study, which focused on avocado farming 
in the Upper Mara Basin (Maleko et al., 2018). Accordingly, a 
large number of stakeholders have a keen interest in avocado 
farming, which supports the multi-stakeholder strategy.

The community-based platform was a forum to improve 
avocado value chain governance and management, farming 
dialogue, and market and financial linkages. The operations 
of this platform concur with the work done by Buckley KJ, 
et al. [31] with sustainability through muti-stakeholder 
innovation and collaboration. To benefit stakeholders in 
avocado farming, governments, regulators, agribusinesses, 
NGOs, and county authorities form an informal platform 
that allowed stakeholder engagement. This informal 
platform, which was community-based, ensured timely 
implementation, resource availability, and successful 
outcomes by involving all stakeholders in the process.

 By addressing land degradation, seedling access, and 
market access, the multi-stakeholder avocado platform 
offered solutions to the systemic challenges to avocado 
value chain activities. These problems were addressed 
among stakeholders through capacity building. To ensure 
collaboration with many stakeholders, it becomes imperative 
to address the technological and socioeconomic constraints 
faced by avocado producers in their specific contexts, as is 
examined in the IAD framework’s initial condition revealing 
the community attributes. The identification of strategic 
initiatives for boosting agricultural value chains can be aided 
by a multi-stakeholder platform approach [32].

The community-based approach of the multi-stakeholder 
platforms had a common vision to flourish. Explicit incentives 
for capacity building had targets important problems and 
ensured efficient feedback loops. Profit growth drives the 
adoption of climate-smart techniques; therefore, production 
assets as exposed in the initial conditions of the smallholder 
avocado farmer need to generate a unique market return 
[33]. The platform members worked together to develop 
the platform activities. Multi-stakeholder platform activities 
promote the setting of conducive conditions to agricultural 
farming innovations for a long-term adaptation. The action 
of bringing together the stakeholder in the multi-stakeholder 
platform attempt to alter the existing administration and 
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legal system, as well as the informal rules of the smallholder 
farmer, that align with IAD’s initial conditions.

The interaction patterns exhibited in the multi-
stakeholder platform, align with the Antille, et al. 
recommendations that jointly agreed guidelines and 
regulations should be put in place, and with feedback loops 
among the stakeholders that may influence their actions 
and subsequently the adoption of innovation. It correlated 
to avocado fruit production and marketing by applying good 
agronomic practices, improved seedling varieties and agro-
inputs, and other avocado management strategies [34]. 
The multi-stakeholder forum emphasized the expansion of 
avocado farming by the smallholder farmer.

The Relationship between Expected Benefits 
and Participation in a Multi-Stakeholder 
Platform

Results indicate that farmers’ participation in the 
planning of the multi-stakeholder activity was associated 
with their expected social and material benefits, and 
economic benefits, respectively (Table 1). Farmers who 

had higher levels of expected social and material benefits 
were more likely to have a high level of participation in the 
planning actions (OR = 1.454). Similarly, farmers with higher 
levels of expected economic benefits were more likely to 
have a high level of participation in the planning activities 
(OR = 1.776).
 

 The results also indicate that expected social and 
material benefits were associated with participation in 
training. Farmers who had higher levels of expected social 
and material benefits were more likely to participate in the 
training in the multi-stakeholder platform (OR = 1.612). 
Also, avocado farmers with higher expected social and 
material benefits, and higher anticipated economic benefits 
were 2.813 and 0.873 times more likely to participate in 
monitoring and evaluation activities of the multi-stakeholder 
platform. Similarly, the results show that the avocado farmers 
with higher anticipated social and material benefits and 
higher anticipated economic benefits were 4.896 and 0.986 
times more likely to participate in the finance/marketing 
activity of the multi-stakeholder platform compared to those 
low anticipated benefits, respectively. 

Dependent Variable Independent Variables Odds Ratio (OR)

Participation in multi-stakeholder planning
Expected social and material benefits. 1.454*** (0000)

Expected economic benefits. 1.776* (0.894)

Participation in training
Expected social and material benefits. 1.612***

Expected economic benefits. 8.104(0.004)

Participation monitoring & evaluation
Expected social and material benefits. 2.813*** (0.093)

Expected economic benefits. 0.873**(0.35)

Participation in Finance/Marketing
Expected social and material benefits. 4.896***(0.028)

Expected economic benefits. 0.986** (0,004)

Note: Dependent variable is participation in different intervention activities of a multi-stakeholder platform (0 = low participation; 
1 = high participation); *** p<0.01, ** p<0.05, * p<0.10; Standard errors in parentheses. (Source: Author, 2022).
Table 1: Logistic regression of participation in the multi-stakeholder platform with expected benefits. 

The study found that avocado farmers’ participation 
in multi-stakeholder platform activities is significantly 
influenced by anticipated social and economic benefits, 
such as avocado seedlings and farm inputs. These benefits 
directly impact their livelihoods, and farmers are more likely 
to participate in innovations affecting their livelihoods. The 
highest effect of social and economic benefits on participation 
was observed during the monitoring and evaluation activity. 
This supports the empirical evidence that farmers’ active 
and sustained participation in multi-stakeholder platforms 
is primarily based on material benefits, as demonstrated by 
Isaacs.

Avocado farmers’ interactions significantly influence 
expected social and material benefits and their social status. 
Social networks foster social inclusion, mobilization, and 
empowerment among farmers, requiring participation in 
platform action arenas. Farmers, especially women, can 
mobilize social capital for accessing resources like farm 
inputs and knowledge. This feedback loop helps change 
smallholder farmer perception and improve avocado 
climate-smart farming in the community, aligning with the 
IAD framework.

Economic benefits in the form of access to better input 
and produce markets, access to better prices for farm 
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produce, and access to seedlings for avocado export varieties 
motivated farmers to participate in attending training on 
improved avocado production on the effects of the multi-
stakeholder platforms to support interventions [35]. This 
finding seems to highlight the types of market-related 
constraints faced by farmers in this region. It may also imply 
that farmers in the region are market-oriented and are 
seeking avenues that could help link them to better market 
opportunities.
 

Due to their ability to enable smallholder farmers’ 
interaction and cooperation with other actors along the value 
chain, multistakeholder platforms are becoming increasingly 
popular in agricultural research and development [36]. 
A multi-stakeholder platform is a forum where multiple 
interdependent actors collaborate to diagnose a problem, 
identify solutions and opportunities, and engage in joint 
action to overcome it. It is particularly important in the 
context of climate-smart agricultural innovations, as it 
provides a forum as an action arena in the stakeholder 
research regarding the generation, validation, dissemination, 
and adoption of agricultural technologies by the intended 
users [36].

However, the IAD framework does not ensure that 
smallholder farmers would actively participate in such 
a multi-stakeholder platform throughout the research 
and development in the action arena. Their willingness 
to participate is at least partially based on the expectation 
that taking part in joint decision-making and implementing 
avocado climate-smart practices will result in benefits 
that outweigh the costs associated with establishing and 
maintaining such relationships [37]. According to Eufemia L, 
et al. [17] the advantages might be financial (loan, revenue), 
material (improved seedlings, organic fertilizers), social, and 
new knowledge and skills to boost production.

According to the present findings, many farmers 
are fully engaged in all the multi-stakeholder platform 
operations. Farmers participated the most during training 
and monitoring and assessment events when they gained 
new knowledge and skills about resilience techniques and 
innovations and adapt to fit their farming context through 
on-farm experimentation to improve avocado production 
as envisaged in the IAD feedback loop on the outcomes that 
influence the smallholder farm biophysical conditions [23].

The adoption of knowledge-intensive approaches 
by farmers participating in multi-stakeholder platform 
activities, apart from financing and marketing, increases 
smallholder avocado building resilience against climate 
change shocks on their farms. Through the development of 
their skills, smallholder farmers can recognize production 
limitations and interact with other stakeholders in order 

to come up with practical and economically sound new 
solutions. This strategy aids in enhancing smallholders’ 
avocado biophysical initial conditions and improving their 
productivity [22].

The positive influence of participation in the training 
in avocado climate-smart practices underscores the 
significance of farmers’ awareness about the new practices 
and technologies which help to reduce their risk averseness 
and increase adoption. This is in line with what Nigussie Z, et 
al. [23] stated about the role of local communities in building 
resilience in their landscape conditions, similarly depicted by 
the IAD framework on smallholder farmers restoring their 
farm biophysical initial conditions. Farm demonstration, 
monitoring, and appraisal of climate-smart techniques and 
skills equip smallholder farmers with the technical “know-
how” they need (Gairhe & Adhikar, 2018). These skills help 
them adapt to the climate-smart practices and technologies 
in their farming systems’ biophysical and socioeconomic 
conditions, all of which are prerequisites for the adoption of 
agricultural innovations in agricultural production [38].

 The findings also showed that farmers’ interaction 
patterns in research demonstration trials on various 
agricultural technologies, which reflects on the action 
situations of the smallholder farmers in the IAD framework, 
increase the adoption of the demonstrated climate-smart 
practices. Participation in marketing activities was not a 
significant predictor of the adoption of avocado climate-
smart practices and innovations [19]. This could be because a 
commodity crop of interest in this study, avocado, is typically 
grown on a small scale. Market forces that typically influence 
broad adoption have not yet been triggered.

Conclusion

The IAD framework identified how activities taken 
by multi-stakeholder platforms affect smallholder farmer 
conditions such as resource access, expanding knowledge, 
and institutional credit access. It does not directly influence 
the decision-making process when it comes to success 
and sustainability criteria for the promotion of avocado 
integration as a climate-smart practice. It is possible to 
provide climate-smart scaling techniques and strategies 
by recognizing initial conditions, such as community 
characteristics, farmer assets, and regulations at the local 
level. 

The multi-stakeholder platform was an effective 
strategy for increasing stakeholder cooperation and 
networking. It encouraged avocado farming by facilitating 
interactive learning, skills enhancement, information flows, 
and network strengthening. The group learning process 
started to improve innovativeness for avocado scaling and 

https://medwinpublishers.com/OAJAR/


Open Access Journal of Agricultural Research 10

Rop SCK and Inoti SK. Climate-Smart Avocado Farming: A Community-Based Approach to 
Enhance Adaptation and Resilience. J Agri Res 2023, 8(3): 000312.

Copyright© Rop SCK and Inoti SK.

integration as a climate-smart practice to improve output 
and farm resilience to land degradation.

 According to the findings of this research, the 
multi-stakeholder platform enabled cooperation and 
coordination, connectivity, and interactions to develop skills 
for incorporating avocado as a climate-smart practice. It 
also enables information flow and ensures better avocado 
production practices and expenditures, yields, and earning 
levels, and improved smallholder farmers’ creative potential. 
The multi-stakeholder platform enabled interactive learning 
to integrate climate-smart practices into avocado growing, 
increasing the system innovations, and contributing to 
avocado growing adoption and expansion. Farmers on the 
multi-stakeholder platform had higher levels of information 
flow than non-platform participants, owing to their training 
through the platform and connections to other avocado value 
chain stakeholders. 

Community-based multi-stakeholder platforms increase 
the flow and mode of information pathways to the avocado 
smallholder farmers that can increase the activities and 
performance on the integration of avocado as a climate-smart 
practice. Avocado stakeholders in the Upper Mara watershed 
set up a community-based platform as a forum to improve 
farmers’ farm management practices, farming dialogue, and 
market and financial linkages on avocado farming.

The recommendations from the findings are that the County 
Government and the Department of Agriculture should 
expand the multi-stakeholder approach to avocado farming, 
assisting smallholder farmers in overcoming obstacles and 
increasing production through partnership and networking. 
The policy implications show how smallholder farmers are 
playing a key role in the evolution of avocado as a climate-
smart agricultural innovation.
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