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Abstract: The concept of resilience gained traction in academic, policy, and development discourse in
recent years, yet its conceptualization and application at the farm level has received little attention.
For instance, recent policy recommendations present farm resilience as a silver bullet in dealing with
agricultural risks and uncertainty, and in achieving sustainable agri-food systems. Yet, the question
of what determines farm resilience in a smallholder farming set-up remains fuzzy. To address this
knowledge gap, we firstly develop a novel conceptual framework based on determinants of farm
resilience and farmer adaptive capacity as a pathway through which farm resilience is strengthened.
The emphasis on adaptive capacity responds to a conceptual weakness inherent in studies that
present socio-ecological systems as static systems. Secondly, based on a literature review, we
propose mechanisms through which farmer entrepreneurship, membership in farmer organization,
and farmer–buyer relationships may influence farmer adaptive capacity and thereby farm resilience.
Based on our conceptual understanding of the determinants of farm resilience, we recommend
approaches that augment farmer entrepreneurship, support farmer organizations, and strengthen
farmer–buyer relationships.
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1. Introduction
Because of the globally alarming news on climate change and its impact on agriculture, transitions
toward more ecologically sustainable agri-food systems call for a deep re-thinking of farming
practices [1]. Yet, despite the environmental alarms, both farmers and their value chain partners
experience major difficulties in making changes toward more sustainable practices. This calls for a
deeper understanding of farmers’ motivations and barriers to the development of environmentally
sustainable practices [2]. With respect to the farmers’ motivations, a rich body of literature focused
on the adoption of sustainable agricultural practices [3,4]. However, a knowledge gap persists in
understanding how farmers continuously adapt their farming practices to unpredictably changing
environmental conditions. Attempts to fill this knowledge gap are important in order to come up with
policies that support farms facing unpredictable climatic conditions.
This paper conceptualizes the determinants of farm resilience to shed light on when, why, and how
farmers continuously adapt their farming practices in response to climate change shocks. According
to Campbell et al. [5] (2014), building farm resilience is a prerequisite for farms that are operating in
increasingly consistent and unpredictable climate shocks. In general, resilience refers to “the ability of a
system to absorb disturbance and reorganize while undergoing change so as to still retain essentially the
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same function, structure, identity, and feedbacks” [6]. Following this, resilience is viewed as an essential
building block for sustainability in the face of growing complexity and uncertainty [7]. At the farm level,
resilience refers to the ability of farms to adapt to climatic, social, and market shocks [8]. This ability
of farms to adapt can be improved through internal and external interventions [9], and tapping into
farmer characteristics which facilitate self-organization and innovative problem-solving [10].
In general, Gitz and Meybeck (2012) [11] identified three strategies for building resilience.
These strategies are reducing exposure, reducing sensitivity, and increasing adaptive capacity.
(a)

(b)

(c)

Reducing exposure implies reducing the likelihood of a particular risk occurring, as well as the
severity. This strategy makes a distinction between climatic and non-climatic shocks. For some
non-climatic shocks, it may be possible to reduce the likelihood of their occurrence and severity
at the farm level, while this is difficult for climatic shocks.
Reducing sensitivity of the farm to shocks implies identification of the likely risk and developing
response mechanisms to reduce the impacts. For instance, sensitivity to drought can be reduced
by developing and using drought-tolerant varieties. This strategy requires that the likely risks
are measurable and identifiable in advance; however, this is not always possible at farm level.
Increasing adaptive capacity implies enhancing the capacity of farmers to respond promptly and
effectively to the effects of climate change, for instance, through the use of novel management
practices and innovative technologies [12,13]. Farmer adaptive capacity is associated with
increasing the options to manage climate change and with improving decision-making under
uncertainty [14].

We focus on farmer adaptive capacity defined as the human potential to convert and reconvert
existing resources into effective adaptation strategies [15]. In other words, adaptations strategies
taken by farmers in response to climate change are a manifestation of their adaptive capacity [16].
In the context of farming, farmer adaptive capacity is, therefore, a prerequisite for building farm
resilience to climate change [17]. Farmer adaptive capacity is a function of the ability to access, organize,
or reorganize resources, and of linkages to organizations that influence the access to the necessary
resources [18,19].
While farmer adaptive capacity as a means of building and/or strengthening farm resilience is
important, it so far received little attention in climate change adaptation research. We contribute in
two ways to this research gap and to the ongoing conceptual development of farm resilience. Firstly,
focusing on farmer adaptive capacity rather than on farm performance measures represents a new
sustainable paradigm as it shifts the analysis from static outcome indictors such as income and yields
to process indicators such as farmer adaptive capacity. In this way, farmer adaptive capacity at the
farm level is viewed as a characteristic of the farmer and the relationships that farmers develop to
prepare and respond to the impacts of climate change [20]. Secondly, to explain how farmer adaptive
capacity can be influenced, we build upon the so-far disconnected literature on farm resilience [21,22],
supply chain resilience [23,24], entrepreneurship [25–27], and farmer organizations [28–30].
We emphasize the role of the farmers since climate change adaptation behavior was shown to
be the result of the cognitive process of the farmer [31,32], which also includes entrepreneurship [33].
Therefore, to understand farmer adaptive capacity as the potential to convert and reconvert existing
resources into effective adaptation strategies, there is a need to incorporate the farmer psychological
factors, particularly entrepreneurship, in the assessment. In addition, value chain collaboration,
both horizontal with other farmers (through farmer organizations) and vertical with the buyers of
produce (through farmer–buyer relationships), also contributes to improving farmer adaptive capacity.
We conjecture that (a) farmer entrepreneurship, (b) membership in farmer organizations (FOs), and (c)
the nature of farmer–buyer relationships play powerful roles in shaping farm resilience through their
influence on the farmer adaptive capacity.
Considering farmer entrepreneurship, membership in farmer organizations (FOs) and the nature
of farmer–buyer relationships as determinants of farmer adaptive capacity respond to the call to
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identify approaches that enhance the ability of farms to adapt to climate change. Firstly, farmer
entrepreneurship entails how farmers proactively adapt, take calculated risks, and innovate in response
to stimuli from both internal and external environments [26,34]. Secondly, the FOs represent the role
of collective action in supporting farmer adaptive capacity [35]. Thirdly, the nature of farmer–buyer
relationships represents the potential mechanism through which the nature of market systems build
farmers’ ability to adapt to climate change [36]. Regardless of the type of collaboration that famers
are embedded in, Pelling et al. (2008) [37] argued that organizational structures are central for
adaptive capacity. These organizational structures provide space for farmers to interact, communicate,
experiment, and learn from each other in attempts to respond to changes facing their farms [38].
Our conceptual framework extends the work of Vroegindewey and Hodbod (2018) [39] on
agricultural value chain resilience. It does this by conceptualizing farm resilience and identifying
farmer adaptive capacity as a key pathway to farm resilience.
2. An Illustration of the Determinants of Farm Resilience: Potato Farming in Kenya
To support our conceptual work, we refer to an illustrative example from potato farming in
Kenya. Potato is the second most important crop in Kenya after maize. Potato is grown as both a
food and a cash crop by smallholder farmers who produce mainly under rain-fed farming conditions.
Like with other crops, potato growing is already crippling with the effect of climate change, including
unpredicted rainfall and frequent droughts. This forces potato farmers to adapt in different ways
including the adoption of climate-smart agriculture practices such as intercropping, which conserves
moisture, increases soil fertility, spreads the risk of crop failure, and reduces cost of renting land,
as different crops can be grown in the same plot; changing potato planting dates and investing in
irrigation among other options. The Kenya climate-smart agriculture implementation framework
2018–2027 [40] contains a comprehensive list of climate-smart agriculture practices currently being
promoted in Kenya. While adoption levels of these practices continue to grow, the levels still fall below
50% for most of the practices [41,42]. Our household survey among a sample of Kenyan potato farmers
indicated that irrigation, soil testing for crop and fertilizer recommendation, changing of planting
dates, and soil and water conservation measures were adopted by about 31%, 21%, 49%, and 36% of
the farmers, respectively.
Interestingly, we observed that inhabitants of urban areas are renting land to grow potatoes in
rural areas, particularly where they can invest in irrigation. These new entrants in potato farming
produce potatoes mainly under irrigation and in the varieties that are demanded in urban markets.
There is an emerging development in the farmer groups, where potato farmers are strengthening
their farmer organizations through formalizing them into stronger units such as cooperatives.
These stronger and more formal units not only allow member farmers to take advantage of collective
activities in times of adverse climatic events, but they also allow them to tap into resources and services
from non-governmental organizations, county governments, and other stakeholders. In Meru county,
for instance, several small potato farmer groups merged to form a potato cooperative. The cooperative
now provides farmer members with opportunities to access credit and good-quality seed (certified
seed and in the variety that is demanded in the market), buy crop insurance policy, and access training
through cooperative field extension officers and opportunities to participate in contract farming
arrangements. In some cases, the contractor provides its farmers with advisory services and inputs,
especially certified seeds in the varieties that they require. This takes the burden away from the
farmers and encourages further investment in potato production despite the effects of climate change.
Contract farming models underscore the role played by farmer–buyer relationships in influencing
farmer adaptive capacity.
From this illustrative example and focusing on the farmer as the key farm decision-maker, we can
deduce three determinants of farm resilience. Firstly, farmers need to make deliberate investments
in climate adaptation strategies, such as the adoption of climate-smart agriculture (CSA) practices.
However, the adoption of the CSA practices not only depends on the farmer and farm characteristics,
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but also on underlying psychological factors [43,44]. Such psychological factors include farmer
entrepreneurship [45]. Using our illustrative example, for inhabitants of urban areas to venture into
potato farming in rural areas given their limited farming experience represents their entrepreneurship
mindset, specifically their innovativeness, proactiveness, and risk-taking behavior. The same argument
applies for the existing farmers who experiment with CSA practices such as intercropping, irrigation,
and changing potato planting dates, given that these are not common practices in their current context.
Bernier et al. (2015) [42], studying gender and institutional aspects CSA practices in Kenya, identified
farmer innovativeness, education level, access to credit, and membership in community organization,
among others, as significant determinants of the adoption of CSA in Kenya. Table 1 shows the
differences between adopters and non-adopters of irrigation in terms of the variables age, gender, years
of education, farm size, membership in farmer organization, and contract farming using empirical
data from potato farmers in Kenya.
Table 1. Definition and descriptive statics for the variables.
Variable

Irrigation Adopters

Non-Adopters

Age (years)

50.4

49.2

65.7%
34.3%

47.2%
52.8%

9
2.9

9
3.0

Gender

Male
Female

Education (years of schooling)
Farm size (acres)
Membership in FO

Member
Non-member

70.2%
29.8%

60%
40%

Contract farming

Contract
Non-contract

40.4%
59.6%

15.2%
84.8%

Source: Authors based on household survey among potato farmers in Kenya, 2019.

The table shows that the adopters and non-adopters of irrigation differ in (a) gender, with male
farmers adopting more than female farmers, and (b) membership in farmer organization, with members
adopting more than non-members. We did not find a difference between adopters and non-adopters in
terms of age, education, and farm size.
Secondly, farmers need support from various stakeholders to learn about and invest in adaptation
strategies. This calls for farmers to engage in collaboration both horizontal with other farmers and
vertical with the buyers of their produce. With respect to horizontal collaborations, we relate this
to membership in FOs. Through membership, farmers benefit from access to services and resources
necessary to adapt to the changing climate. For instance, farmers need credit to be able to invest
in drought-tolerant seed varieties, to receive training on how to implement CSA practices, and to
access stable and lucrative markets. Individually, smallholder farmers may not have the ability to
access these resources; however, collectively with other farmers, they benefit from pooling of resources,
accessing information, and learning from the experiences of others. This is reflected in our potato
farming illustration where farmers join FOs or set up cooperatives that allow them to access resources
and services.
Thirdly, the relationships that farmers build with their buyers may lead to a change in the
farmer’s production, investment, and marketing decisions. More precisely, a trading relationship
characterized by collaborative engagement between farmers and buyers may trigger farmers to
engage in adaptation strategies, such as investing in new productive assets, adopting CSA practices,
and switching crops. Strong farmer–buyer relationships create space for cooperation, information
sharing, and mutual learning, providing a competitive advantage for both the farmer and the buyer
involved. Bijman (2008) [46] showed that, when they engage in a contract farming arrangement,
farmers benefit from certainty to sell their products, higher income, and improved access to inputs,
credit, and technical assistance. These are necessary for improving farmer adaptive capacity. In our
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illustration, farmers that have strong relationships with buyers benefit from assured markets, access to
certified seeds in the varieties that are demanded in the market, and technical assistance.
Hence, as our illustrative example shows, it is worth zooming into farmer adaptive capacity
as a plausible driver of farm resilience. In turn, it is possible to hypothesize that entrepreneurship,
membership in FOs, and farmer–buyer relationships may shape farmer adaptive capacity. In the four
sections below, we review each of these core concepts.
3. Farmer Adaptive Capacity
Farmer adaptive capacity to respond to climate change is critical for reducing farm vulnerability
and building farm resilience [13]. It represents the pre-conditions that reflect the learning, and the
flexibility to experiment and adopt innovations in response to a broad range of challenges [47].
Walker et al. (2002) [48] defined adaptive capacity as an attribute of management that creates
opportunities for learning and provides the ability to experiment, adapt, and foster novel solutions in
complex social–ecological environments. More precisely, Walker et al. (2004) [48] present adaptive
capacity as the ability of actors in a system to influence resilience. This follows that the higher the
adaptive capacity within a system, the higher the probability that the system will be resilient to climate
change [49]. Accordingly, Cinner et al. (2018) [50] identified five domains that are necessary in building
adaptive capacity for resilience. These are the assets that people can draw upon in times of need,
the flexibility to change strategies, the ability to organize and act collectively, learning to recognize and
respond to change, and the agency to determine when and how to change. Additionally, past research
showed that an actor’s adaptive capacity is shaped by interacting processes that occur at multiple
scales, including membership in FOs and farmer–buyer relationships [35].
To stimulate adaptive capacity, Armitage (2007) [51] suggested that the following areas need
to be understood: (a) the cross-scale relationships and networks among actors in a system, (b) the
existing and evolving power relationships among actors, (c) the intangible resources such as trust
that influence and shape collaboration and learning, and (d) the extent to which cultural norms and
values are consistent with collective action and collaborative learning. This implies that improving
adaptive capacity requires an understanding of the social, organizational, and institutional context [52].
Moreover, efforts to build adaptive capacity need to occur at multiple levels [53], since the effectiveness
of these efforts is affected by the interactions among various levels.
At the farm level, the farmer’s ability to diversify the farm, adopt drought-tolerant crop varieties,
and implement irrigation has the potential to improve farm resilience. However, this farmer adaptive
capacity is partly dependent on a conducive institutional environment, for instance, with extension
services and access to finance [16,54]. Faced with weak farm support, farmers will largely depend
on their individual ability to test and experiment, to recognize and respond to opportunities, and to
manage risk [55].
Also the type of relationships that farmers have with their suppliers of inputs and buyers of
outputs affects the farmer adaptive capacity. Milestad et al. (2010) [55], in studying the influence of
markets on farmer adaptive capacity in Sweden, found that interaction between farmers and buyers
creates mutual understanding. They argue that, with mutual understanding between farmers and
buyers, farmers develop confidence and are more willing to invest in various adaptation strategies.
The potato farming example from Kenya illustrates how farmer adaptive capacity may drive
investment decisions for farm resilience. In Meru county of Kenya, we observed farmers beginning to
grow potato under irrigation given the prevalence of droughts in the recent past. Previously, irrigation
was only applied to vegetables. However, not all farmers that have access to water irrigate their potato
fields; others instead choose to reduce the area under potato. This observation suggests that not all
farmers adapt or have the capacity to adapt to climate change. The example also leads us to question
what drives some farmers to try new practices while others do not.
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4. Farmer Entrepreneurship
We put forward the argument that, in turbulent environments such as farming in the context of
climate change, farmer entrepreneurship partly explains why some farmers better adapt to climate
change than others. In particular, it is entrepreneurship orientation (EO) that differentiates between
farmers that adapt and those that do not [56].
Taking the example of a potato farm, the farmer makes use of the human potential to decide on
farm investment decisions to achieve desired goals. However, coupled with uncertainties, the farm
investment decisions are constrained by the personality traits, preferences, and competences [57]. One of
the often cited personality traits that distinguish farmers in decision-making is risk perception [58,59].
If we view a farmer as an entrepreneur, the logic also follows that proactiveness and innovativeness
additionally influence farmers’ decisions [25]. Therefore, we argue that a higher farmer EO leads to a
higher level of farmer adaptive capacity.
As part of the EO construct, innovativeness is the ability to deviate from established practices and
technologies toward supporting new ideas through learning and experimentation [34]. For farmers,
this entails adoption of farm innovations such as the introduction of new management and cultivation
practices [60]. Proactiveness is the ability to anticipate and act on future needs. It includes
introducing product varieties in advance of others, thereby benefiting from a first-mover advantage [34],
his presupposes that farmers with forward-looking characteristics capitalize on emerging opportunities
that result from change. In addition to innovativeness and proactiveness, risk-taking behavior, as a
third dimension of EO, implies the ability to invest resources in risky activities and processes.
From the illustrative example, the farmers that invest in the purchase of certified potato seed
(often constituting a large portion of potato production costs) can be said to be risk-takers, particularly
those who invest in potato varieties without assured market of the produce. In addition, farmers that
apply irrigation on potato fields can be said to be engaging in process innovation and, thus, they can
be viewed as innovative farmers relative to farmers that choose to keep the status quo of irrigating
vegetables or those that reduce their potato area. Finally, farmers exhibit proactive characteristics when
they are among the first to step into irrigating potato fields, especially where this is not common for
the crop.
By incorporating farmer EO as a factor influencing farmer investment decisions on climate change
adaptation strategies (see Figure 1), we extend the work of Grothmann and Patt (2005) [31] who
proposed a socio-cognitive model of adaptation that compensates for the weaknesses of adaptation
theories. While Grothmann and Patt (2005) [31] only focused on risk perception, in this paper, we add
two other EO dimensions, proactiveness and innovativeness. This leads us to the following proposition:
P1 .

Farmer EO positively influences farmer adaptive capacity and, thus, farm resilience.

The conceptual framework (Figure 1) proposes pathways through which farmer adaptive capacity
enhances farm resilience. This framework provides the conceptual basis upon which future empirical
studies may test the relationship among determinants of farm resilience.

following proposition:
P1. Farmer EO positively influences farmer adaptive capacity and, thus, farm resilience.
The conceptual framework (Figure 1) proposes pathways through which farmer adaptive
7 offuture
15
farm resilience. This framework provides the conceptual basis upon which
empirical studies may test the relationship among determinants of farm resilience.

Sustainability
12, 868
capacity2020,
enhances

Figure 1. Author’s conceptualization of the determinants of farm resilience.

5. Farmer Organizations
A farmer organization (FO) refers to a voluntary collective action organization owned and
controlled by farmers to pursue common interests [61]. A FO can take different forms including
cooperative, association, self-help group, and marketing group [62]. These are forms of self-organization
that may provide resources and services that help farms to become resilient [10]. Currently,
understanding of the nuanced role of FOs in supporting adaptation to climate change remains
sketchy [63]. Yet, FOs are critical in providing the farmer with learning, legitimacy, governance,
diffusion of innovation, and information necessary in adapting to changes.
FOs act as sources of information, learning platforms, and social support that farmers can rely
on when dealing with climate change [64]. This implies that farmer adaptive capacity emerges from
organizational contexts where farmers meaningfully interact, learn, and collaborate. FOs are flexible in
responding to the complexity and dynamics of member needs, creating linkages with other actors,
and providing space for knowledge generation and sharing [65].
A typical example of how the services provided by FOs may influence farmer adaptive capacity
is through extension services, which provide farmers with learning opportunities that enhance their
adaptive capacity for farm resilience [66]. In this way, FOs provide farmers with a space to experiment
and innovate as a group or individually [67]. Particularly, experimentation enables farmers to
adapt to the continuously changing environment [68] as it produces innovations and generates local
knowledge that improves farmer adaptive capacity. Innovation relies on access to finance, information,
and other resources, which can be accessed through participation in supportive institutions such as
FOs, especially for resource-constrained smallholder farmers. In addition, FOs through their extension
services, facilitate exchange programs for learning between experienced and less experienced farmers.
At farm level, the outcomes of extension services are changes in farming practices, for instance,
crop rotation and the introduction of new crop varieties. FOs facilitate farmers to adopt new farming
practices by providing access to technologies, finance, and technical backstopping during the adoption
process [69,70]. Additionally, FOs facilitate the marketing of farm produce through their bargaining
role, enabling farmers to access lucrative markets. This has a direct impact on farmers’ revenues,
which can be reinvested in adaptation measures [71]. Jung (2017) [72] showed that local organizations
enhance actors’ capacity to recover from catastrophic events through providing access to critical
resources, information, and joint response planning.
The case of Kenyan potato farming highlights the importance of FOs for farm resilience. We observe
that farmers are members of FOs mainly to access inputs and services which may help them adapt
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to climate change. In addition, FOs facilitate farmers to obtain access to resources and services from
private businesses, non-governmental organizations (NGOs), and county governments. In Meru,
for instance, we observed that small village-level farmer groups merged to form a potato cooperative,
which provides member farmers with access to credit and certified potato seed in varieties demanded
by specific buyers. Farmers are also able to insure their crops, to access extension and training
through the cooperative field extension officers, and to enter into a contract farming arrangement.
These resources and services have the potential to help farmers to invest in climate adaptation strategies
thereby building farm resilience. Based on this literature and corroborated by the illustrative example,
we develop the following proposition:
P2 .

Membership in and access to services provided by FOs improve farmers’ adaptive capacity, which,
in turn, strengthens farm resilience.

6. The Nature of Farmer–Buyer Relationships
In a rapidly changing environment, creative and flexible means to counter the changes are being
sought. Some response mechanisms have been through leveraging on trading relations [73], such as
transaction relationships between farmers and their buyers [36,74]. These relationships between
farmers and their buyers are, by nature, self-organizing, and they continuously evolve to adapt
to opportunities and challenges [75]. Emerging farmer–buyer relationships are determined by the
nature of the product, the market requirements, the market channel characteristics, and the external
environment in which the farm operates [76].
In general, buyers and sellers have the opportunity and freedom to switch their trading partners.
However, for some products and given the market conditions facing businesses, a switch is not
always an option. For instance, buyers whose business competitive edge depends on a specific crop
(i.e., potatoes) have no choice but to nurture the relationship with the crop farmers by supporting them,
including helping them in their adaptation strategies. Without good relationships with buyers, farmers
may decide to switch to other crops. Strong farmer–buyer relationships help to overcome coordination
dilemmas by enhancing the ability to align expectations for mutual benefits [77]. For instance,
with strong farmer–buyer relationships, buyers may provide farmers with inputs and credit in a
check-off system, allowing them to implement climate adaptation strategies that ultimately benefit
both farmers and buyers.
In the past, farmer–buyer relationships were studied in light of improving farm performance [78]
or adjusting farm production to changing market and policy environments [79]. These studies showed
that farmer–buyer relationships facilitate information exchange, joint decision-making, resource
and risk sharing, and joint learning, which improves actors’ adaptive capacities [80]. As such,
attention to farmer–buyer relationships contributes to overcoming the one-sided focus on farm
resilience [21]. Farmer–buyer relationships are also taking place within the Kenya potato farming
sub-sector. We showed in our example that, in cases where potato farmers enter into contracts with
buyers, the contractor provides farmers with advisory services on potato production and inputs such
as certified potato seed. This reduces the burden on farmers and encourages further investment in
climate adaptation strategies, such as investment in irrigation. Contract farming arrangements, among
other forms of farmer–buyer relationships, underscore the role played by farmer–buyer relationships
in influencing farmer adaptive capacity for strengthening farm resilience.
Taking this relational view implies that farm resilience will depend on coordinated responses
between the farmers and buyers. These coordinated responses, in turn, depend on the strength of the
relationship between farmers and buyers [76,81]. The nature of the trading relationship influences the
willingness of farmer and buyer to invest in interdependent activities. For farmers, if the relationship
with buyers is important for their investment decision, then the questions that arise are as follows:
(a) what relational aspects are most important to enhance the farmer adaptive capacity? and (b) what
are the mechanisms through which farmer–buyer relationships influence farmer adaptive capacity?
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In an attempt to answer these questions, we propose an adaptation of the commitment–trust theory
from relationship marketing [82].
Within the commitment–trust theory, farmer–buyer relationships may be described in terms of
four relational constructs: trust, commitment, power dependency, and satisfaction [81,83]. Previous
studies showed that trust positively influences commitment, which drives actors to invest in the
relationship (exhibited by investment in the interdependent businesses), which in turn can positively
influence business resilience [84]. Wu et al. (2012) [85], in applying the commitment–trust framework,
found that higher trust levels improve the quality of interaction between trading parties thereby
reducing uncertainties and minimizing the likelihood of an actor exiting the trading relationship.
While it was shown that the relational aspects in a farmer–buyer relationship influence business
performance, we argue that the relational aspects are equally important in explaining farm resilience.
In a farmer–buyer relationship, the relational aspects influence the investment decisions that
farmers make and the practices that they perform on their farms in response to climate change.
Srinivasan et al. (2011) [86] argued that, faced with uncertainties, robust supply chain relationships
play a role in developing firm’s capabilities to deploy resources to achieve the desired outcome—the
firm’s adaptive capacity. Argued this way, farmer–buyer relationships anchored on trust, relational
commitment, power symmetry, and relational satisfaction improve farmers willingness to make
investments that improve their adaptive capacity.
In this paper, we present our conceptual thoughts on how the relational aspects in a farmer–buyer
relationship influence farmer adaptive capacity and thus farm resilience. We note, however,
that farmer–buyer relationships do not exclusively enhance farmer adaptive capacity but are
complementary to other factors such as the farmer EO and the membership in FO (see Figure 1).
In a farmer–buyer relationship, trust arises from constant and detailed information exchange,
this create benefits for both the farmer and the buyer. It reflects the extent to which a trading partner
has the confidence and believe that the counterpart is honest and benevolent [87]. Accordingly,
trust was shown to have positive effects on attitudes, perceptions, behaviors, and performance
outcomes [88]. Trust between trading partners enables joint responsibility for each other’s business
success, shared planning, and flexibility with respect to changes [89]. In farmer–buyer relationships,
the presence of relational trust facilitates commitment which influences farmers’ investment decisions.
In this way, trust can be said to safeguard against opportunistic behavior and reduce transaction
costs [83]. Based on this we make, the following proposition:
P3a .

Trust in farmer–buyer relationships influences the relational commitment.

Relational commitment is defined as the extent to which trading partners devote time and
resources to the ongoing trade relationship since they consider the relationship to be important [82].
It is a measure of the strength of the business relationship and explains the survival of the relationship in
turbulent times [90]. Where relationships are characterized by a high level of commitment, parties are
willing to enter transaction-specific investments that support business resilience. In a farmer–buyer
relationship, commitment influences whether farmers and buyers invest in their business for the
mutual benefits. Therefore, from a farmer’s perspective, commitment plays a central role in shaping
the farmer adaptive capacity. In Kenya, for instance, Macchiavello and Morjaria (2015) [91] showed
that, even with supply uncertainties, flower farmers were willing to continue investing in the flower
production as long as they perceived that their buyers were committed to the trading relationship.
While we argue that relational commitment in farmer–buyer relationships is important for farmer
adaptive capacity, we note that decisions to commit to the relationship is influenced by the opportunity
cost of the next best alternative. In our case, we expect that relational commitment in farmer–buyer
relationships influences farmer adaptive capacity.
P3b .

Relational commitment in farmer–buyer relationships influence the farmer adaptive capacity.
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Relational satisfaction is defined as the extent to which trading partners view the trading
relationship as fulfilling and gratifying [92]. Where farmers faced with climate change are satisfied
with the trading relationship with their buyers, their commitment to the relationship increases and this
allows for investment in adaptation strategies. We, therefore, make the following proposition:
P4 .

Relational commitment in farmer–buyer relationships mediates the link between relational
satisfaction and the farmer adaptive capacity.

Lastly, power dependency refers to the ability of a company to influence the intentions and actions
of its trading partner [93]. The way in which the powerful partner in a trading relationship chooses to
exercise its power will have an impact on the commitment of the other partner. If it is perceived that a
partner is using power to achieve mutual benefits, trading partners develop trust, which increases
commitment in the trading relationship. This in turn triggers investment in the business. On the other
hand, if a partner is perceived to be using power opportunistically for personal gain, conflict will
arise as mistrust develops impeding commitment, and this discourages investment, thus inhibiting
adaptation to changes facing the business. This dynamic suggest that the following:
P5 .

Relational commitment in farmer–buyer relationships mediate the link between power
dependency and the farmer adaptive capacity.

7. Discussion and Suggestions for Testing the Proposed Framework
In this paper, we present a novel conceptual framework for understanding farm resilience to
climate change. We build upon the existing literature on entrepreneurship, farmer organizations,
and farmer–buyer relationships to explain the pathways through which farm resilience can
be strengthened.
Firstly, we reiterate what was established in the literature, that is, climate change continues to pose
a major impact on farm businesses. To counter the adverse effects of climate change, there is an urgent
need to build farm resilience. Building farm resilience to climate change requires that stakeholders
come up with strategies that improve farmer adaptive capacity [94]. We present farmer adaptive
capacity as a pathway through which farm resilience is strengthened. We view farmer adaptive capacity
as a prerequisite for adaptation to take place and, thus, necessary resilience building [17]. The question
that remains unanswered is as follows: How can the farmer adaptive capacity be strengthened or
weakened? To answer this question, we take a farmer perspective and ask what do farmers need to
adapt to climate change. We find that farmers need to make investment decisions in order to adapt to
climate change such as the adoption of climate-smart agricultural practices.
These investment decisions depend on farmer socioeconomic and psychological characteristics [95],
and the collaborations both horizontally and vertically that farmers have with other farmers and
buyers, respectively. We identify entrepreneurial orientation (as a farmer psychological characteristic),
membership in farmer organizations, and the nature of farmer–buyer relationships as determinants
that affect farmer adaptive capacity and thereby farm resilience. We apply our conceptual framework
to a specific example of potato farming in Kenya to explore how the framework may be used, how the
determinants of farm resilience may be interrelated, and to open a debate for further discussion.
This framework reveals important considerations that are often ignored in climate change adaptation
studies. Achieving farm resilience is clearly a long-term social process rather than a technical challenge.
The proposed conceptual framework can be operationalized and tested empirically in diverse
farming contexts. Firstly, the measures of each of the identified determinants of farm resilience need to
be adapted to fit the context under study. For the farmer EO, we propose adaptation of the work of
Covin and Wales (2012) [96], who acknowledged farmer EO as decision-making proclivity favoring
entrepreneurial activities. With regard to membership in farmer organizations, we propose measures
that explore the internal governance structure of the FO and the services that the FO provides to its
members. Karadzic et al. (2014) [97] showed that adaptive responses are shaped by membership
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in producer organizations, the internal organizational structures, and learning processes. Lastly,
we propose adaptation of the work of Batt [98] on measures of farmer–buyer relationship in attempts
to explain the investment decisions that farmers make in the face of climate change.
In sum, as studies on farm resilience grow, incorporating not only the role of the farmer, but also
the complex interactions taking place at farm level contributes to overcoming the narrow view on
farm resilience.
8. Policy, Managerial, and Theoretical Implications
Our proposed framework contributes to the supply chain, entrepreneurship, and farmer
organization literature by pointing out how they may support farmer adaptive capacity to manage farm
resilience. We provide insights into what constitutes farm resilience within a smallholder farming set-up
and how it can be strengthened in a developing country context. From the literature review, we firstly
suggest that policy and managerial efforts need to be directed to the approaches that influence farmer
entrepreneurship—enabling farmers to be innovative, trigger their risk-taking behavior, and enable
them to act proactively. We note that that farmer EO represent a cognitive process and therefore
may be influenced through training programs. Secondly, FOs need to be supported endogenously
by member farmers or exogenously by outside parties such as governments agencies or NGOs.
The support enables the FO to deliver the key services necessary to build farmers adaptive capacity.
Thirdly and lastly, there is need to advocate for strong farmer–buyer relationships characterized by trust,
relational satisfaction, symmetric power dependency, and relational commitment. Strong farmer–buyer
relationships trigger investment decisions by both buyers and farmers for mutual benefit even when
faced with uncertainties.
These conceptual findings lead to general implications for development practitioners, managers,
and policy-makers. For development practitioners, this review points to the need to target their
development interventions toward supporting farmer entrepreneurship and FOs, and advocating for
building strong farmer–buyers relationships. For policy-makers, this review provides an indication
of the policies that can be formulated or reformulated to strengthen farm resilience. For managers,
we point to the potential ways of coping with and adapting to climate change.
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