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Abstract

The stability of food-systems is at great risk on a global level as crises, such as climate change, are
straining value chains. Farmer resilience is a key factor to keep society at large functioning, yet
we know little about farmers’ current ability to cope and adapt. This study aims to investigate the
cognitive processes of farmers in the adaption process and the effect it has on their management
and adaption strategies and ultimately enacts resilience. For this, the study takes an interdisciplinary and inductive approach and utilizes the concepts of entrepreneurial logic and orientation.
Qualitative interviews with German farmers revealed that entrepreneurial logics and orientation
play an important role in the adaptive management of farmers. Causal and effectual logic are
both applied by farmers and used to form responses dependent on the type and duration of the
effect of disturbances. Furthermore, the capabilities of an entrepreneurial orientation are applied
and beneficial to the decision-making process in adaptive management. In essence, this work
connects existing entrepreneurial concepts and theories and shows the potential of applying
them in farming resilience theory, and provides the basis for further interdisciplinary research
Keywords: resilience, entrepreneurship, adaptive farm management, cognitive processes, socialecological systems
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1. Introduction
The stability of food-systems is at great risk on a global level as crises, such as climate change and
the COVID-19 outbreak are straining entire value chains (HLPE 2020). At the beginning of value
chains, farmers are currently facing great adversities not only to produce but also sell and deliver
fresh food. Climate change has caused yields to steadily decline (Challinor et al. 2014) and extreme weather events are causing fluxes in supply and demand for food (Lobell and Field 2007).
While the pandemic is further exacerbating food systems by increasing the flux between demand
and supply, leading to people going hungry in one place while farmers are dumping produce in
another (Yaffe-Bellany and Corkery 2020). Clearly, the pandemic is laying out vulnerabilities of
food-systems, like logistical bottlenecks, that climate change will enforce in future (IPES-Food
2020). However regarding climate change and COVID-19 the agricultural sector is not only impacted but also a contributor to its problems (Pearce-Duvet 2006; Smith et al. 2014). Roughly a
quarter of the global anthropogenic Greenhouse Gas (GHG) emissions are caused by agriculture
and related land use changes (IPCC 2015). Meanwhile as the global population grows and the
demand for animal products with it (Godfray et al. 2010), agriculture is intensifying and spatially
expanding, not only emitting more GHGs but also increasing the risk of yet another pandemic (Di
Marco et al. 2020). Domesticated animals can act as bridge, passing on pathogens from wild animals to humans, especially when natural ecosystems are invaded and degraded (Pearce-Duvet
2006) and the probability of an outbreak increases with intensive livestock production (IPES-Food
2020).
When globalization made agricultural trade more international it made national food-systems
less self-sufficient and more vulnerable to shocks such as we are facing now (IPES-Food 2020).
Especially now farmers, governments and the food-industry are under pressure to adapt quickly
as their resilience is tested (HLPE 2020). While the food retailers are having record sales in Europe
as people start bulking food (Tagesschau 2020), farmers have not benefited recently (DBV 2020).
Farmers resilience is a key factor to keep society at large functioning in these times, yet we know
little about farmers current ability to cope and adapt.
Resilience in agriculture

The concept of resilience is not new and has been addressed in literature from various scientific
perspectives and along the entire food value chain (Ashkenazy et al. 2018; Côté and Darling 2010;
Darnhofer et al. 2010b; Darnhofer 2010a; Dixon and Stringer 2015; Holling 1973; Jacobi et al.
2018). While the understanding and the definitions of resilience differ not only between natural
and social sciences but also within scientific fields, resilience can be summarized as: the ability to
(re-)combine resources to increase, maintain or regain productivity (over a certain period of time)
in the face of stress or shocks on a given system. To understand resilience in an agricultural context
a socio-ecological view is required as social and natural ecosystems are inherently interlinked
1

(Bollettino et al. 2017). Farmers impact the natural ecosystem through their management practices and vice versa the management options depend on the natural ecosystem and its resources.
So, for a farm system to be resilient farmers need the ability to recombine their resources following shocks or stresses. In farming research this process is referred to as adaptive management
and the ability to do so in a manner that builds resilience is referred to as adaptive capacity (Béné
2013; Dang et al. 2012; Darnhofer et al. 2010b: 548; Darnhofer et al. 2010c; Groot et al. 2016).
Synergies between adaptive farm management and entrepreneurship theories

In entrepreneurship science, a very similar concept exists, where “the process of recombining
agricultural resources innovatively to create opportunities for value creation” is the definition of
farmer entrepreneurship (Barzola Iza et al. 2019; Lans et al. 2013; Shane and Venkataraman
2000). Entrepreneurship can help understand the social dimension of resilience since it explains
underlying cognitive processes of farmers when recombining resources, i.e. farm management
strategies (Kangogo et al. 2020). More specifically, there are two entrepreneurial concepts that
studies have related to farmer adaptive capacity, namely entrepreneurial orientation and entrepreneurial logic (Kangogo et al. 2020; Manyise et al. 2020). The former gives insight into farmers
decision making through farmers personality traits, preferences and competencies. Entrepreneurial logic describes farmers underlying mindset in their “way of doing things” when engaging
in adaptive behavior (Manyise et al. 2019).
Purpose of study

This study aims to investigate how farmers adapt to shocks and stress caused by crises. The focus
lies on the cognitive processes of farmers’ adaptive management and the effect it has on building
resilience. For this the study utilizes two entrepreneurial concepts to explore the logic and strategy of farmers.

2. Research Questions
To investigate farmers’ adaptive management, the following research question is utilized:
How do farmers engage in adaptive management that builds resilience in the face of crises?

Considering the research setting in Germany and underlying theory these are the sub-research
questions:
(A) What crises do farmers in Germany currently perceive?
(B) In what way do farmers’ personality traits, preferences and competencies, i.e. an entrepreneurial orientation, affect their adaptive management?
(C) How do mindsets, or entrepreneurial logics, shape the adaptive management of farmers?
(D) How does farmers’ adaptive management contribute to processes that enact farmer resilience?
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Next the relevant theoretical concepts are explained in more detail, followed by a description of
the methodological approach.

3. Literature review
Alsos (2011) and Fitz-Koch et al. (2018) conducted literature reviews coming to the conclusion
that there is still a lack of crossover between agricultural and entrepreneurial research specifically. The potential of synergies between the two fields is great. For one, agriculture is an optimal
testing ground for entrepreneurial theories (Fitz-Koch et al. 2018). Vice versa entrepreneurship
science can provide concepts and theories that can help to understand the societal impacts of
farm systems better. But aside from advancing fields of research, evolving our understanding on
resilience in a farming context can help tackle global challenges humanity is facing: climate change
and the COVID-19 pandemic. Resilient food systems and so the production, are key to stabilize
the access to food for people (Schmidhuber and Tubiello 2007), and access is at risk to further
destabilize as farmers need to feed an increasing global population all while shocks and stressors,
like extreme weather events, are becoming more frequent (Godfray et al. 2010).
What is resilience in the farm context?

The understanding and monitoring of resilience have been under great development in the last
years. Not only have scientific publications increased but resilience is also becoming the goal of
many development projects (Béné et al. 2015). Resilience is a complex concept which requires a
holistic approach to assess and improve (Béné 2013; Béné et al. 2015; Darnhofer et al. 2016;
Milestad and Darnhofer 2003). When not assessed holistically, efforts to increase resilience can
even cause systems to become more vulnerable (Darnhofer 2010a). To understand the resilience
of (farm) systems attention needs to be payed to:
Process vs. outcome view: Resilience has often been viewed as an outcome in farming research
although more recent cross-disciplinary research advancements find that it is needs to be understood as a process instead (Ungar 2018). As a process resilience is viewed, “as a sequence of systemic interdependent interactions through which actors secure the resources they need for sustainability in spite of stressful environments” (Ungar 2018). Resilient (farm) systems are dynamic,
so to evaluate their resilience, indicators representing processes should be monitored over time
rather than evaluated based on single measurements (Scoones et al. 2007; Ungar 2018). Monitoring resilience through processes rather than outcome indicators also minimizes the risk of false
conclusions of the impact of certain measures. False conclusions can arise from the challenge that
strategies can be beneficial to resilience in the long-term but in the short term not lead to optimization of resources (Darnhofer 2010a; Ungar 2018). For example, a management strategy of a
farmer can increase productivity in the shorter term, but increase vulnerability in the long-term,
so if the time frame of the chosen outcome indicators for evaluation only captures the short term
increase it can result in different conclusions than if a longer timeframe for the evaluation were
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used. This challenge is minimized when resilience is assessed based on management that fosters
processes which contribute to changes that make systems more resilient.
Multi-scale: Any systems’ resilience needs to be captured with a nested systems approach in
mind. Systems along the food-chain are dependent on other stakeholders within the hierarchy
(Folke et al. 2002). Changes in one system will affect co-occurring systems, so resilience should
be monitored as holistically as possible. Also, when assessing resilience of a given system it is
important to clarify the boundaries (resilience of what?) as well as the risks threatening the systems (resilience to what?) (Carpenter et al. 2001).
Multi-component: Resilience has multiple components with social and natural factors influencing
each other constantly (Béné 2013). For instance, in a farm system the household makes decisions
that influence the natural system and vice versa. The socio-ecological resilience of a system depends on its ability to buffer change, self-organize, adapt and learn (Carpenter et al. 2001; Ifejika
Speranza 2010; Milestad and Darnhofer 2003).
Farmer and farm system1 resilience

As stated, when assessing resilience, it is essential to define the boundaries of the system. Here,
the choice to address farmer (or household) resilience, was made inductively and considering
literature as the research process evolved, for two main reasons. For one, in the case study region
many farmers conduct farming as a secondary mainstay or have a secondary mainstay next to
farming. This means that the nature of their livelihood, having other or multiple mainstays their
livelihood depends on, influences their adaptive farm management greatly since, it necessarily
isn’t their priority to maintain. The farm is viewed as one of multiple enterprises of the household/farmer and the farm is viewed as a sub-system of the household. Secondly, research shows
that human agency often overrides the effect of biophysical processes that together shape agroecosystems (Tittonell 2014) and the household is responsible for the allocation of the available
resources through its management and thus dominates the agricultural system (FAO 2017). In
other words, the focus lies on farmer resilience as opposed to farm system resilience, because
the study investigates the cognitive processes of farmers which directly impacts their own resilience and then indirectly impacts the farm system resilience through his or her adaptive management when opting for certain resource combinations and allocations.
Ultimately building socio-ecological resilience of a farm system is dependent on farmers’ ability
to cope with and adapt to ongoing change (Béné et al. 2015). The longer and/or intense the disturbance the more severe the required change for adaption is. When crises hit, systems first
buffer initial shocks and then adapt. If adaption fails, a system will collapse and undergo
1

The term farm system is not regarded as interchangeable with farming system FAO (2017). A farm system is an
individual agricultural system consistent of its sub-components, including the household, animal and crop systems.
Farming systems describe similar farm types grouped depending on a set of variables i.e. geographical location and
cropping systems.
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transformation until it becomes a new and different system and the former system “disappears”
(Béné 2013; Darnhofer et al. 2010b). Successful adaption builds resilience, ensuring the stability
of a system in future (Milestad and Darnhofer 2003; Ungar 2018). Applied to farmers it is about
strengthening the portfolio of options they can chose from, so they can choose the “momentarily
right” option, rather than being limited to one that might negatively impact their livelihood. So
for successful adaptive management farmers need to be able to make pro-active and informed
decisions on how to (re-)combine their resources and transfer their ideas into adaptive actions
(Béné et al. 2015; Cinner et al. 2018).
Farmer resilience linked to farmer entrepreneurship

Making managerial decisions to adapt is an individualistic cognitive process of a farmer, thus psychological factors influence the outcome (Kangogo et al. 2020). Furthermore, Kangogo et al.
(2020) make the case of how an entrepreneurial orientation positively relates to decision making
that builds resilience. Entrepreneurial orientation includes three psychological capabilities:
1.
2.
3.

Innovativeness is the ability to deviate from existing strategies and support new ideas
through experimenting and learning.
Pro-activeness describes the ability to anticipate and act on future needs.
Risk-taking behavior in the sense of being able to invest in calculated risks to change
strategies.

A farmer needs to be able to do more than make good decisions. They need to be able to form a
strategy and implement practices. This is where entrepreneurial logic can give insight on a farmers
“way of doing things reflecting a deeper mindset when engaging in adaptive behavior” (Sarasvathy 2001). Sarasvathy (2001) describes two types of entrepreneurial logic:
Causation is a goal orientated approach where resources are combined to achieve a set goal. The
decision making is made between different means and their effects towards reaching the goal. In
this logic the focus lies on control by trying to predict the future and planning for uncertainties,
so knowledge is a key factor for success. Thus, this logic best works in stable and consistent environments.
Effectuation is a resource-based approach where different effects are achieved by focusing on
means within control. Decisions focus on affordable loss and acceptable risk of certain resource
combinations. The outcome is very dependent on the characteristics of the actor and his or her
ability to discover and use opportunities and making necessary adjustments since the future is
seen as unpredictable with few controllable aspects. Social networks are a key factor for success
as pre-commitments are used to maneuver an unpredictable future. This logic is often found in
rapidly changing environments.
These concepts can be illustrated by using an everyday example: preparing a meal. Causation can
be compared to planning and cooking a meal based on a recipe. First you define your goal – chose
5

your recipe, buy all necessary ingredients and combine them according to a plan – the recipe.
Preparing a meal with an effectual approach would be checking your storage for ingredients and
then coming up with a combination to fix your meal.
One logic is not superior to the to the other. In fact, qualitative research conducted by Manyise
et al. (2020)on farmers across Sub-Saharan Africa suggests that a mix of both logics has the most
impact on adaption, whereas single use of both logics have an inverted U relationship (Manyise
et al. 2020). The authors used the adoption of climate smart practices as indicators for climate
resilience and found that only when effectuation and causation logic where simultaneously present that the adoption was significantly higher, and when detached from each other there was
seemingly no direct impact on adoption. So, in conclusion it is the interaction of the two that
seems to positively impact climate resilience. This finding sets and interesting antecedent for the
investigation on the use of entrepreneurial logics in a very different context, in Germany.
The methods used to investigate this and the other concepts will be explained in the following
section.

4. Method: Grounded Theory
4.1. Research approach
The research approach was inductive following grounded theory methodology to construct a theory based on collecting, analyzing, and conceptualizing qualitative data gathered in semi-structured interviews. The case studied is the management of German farmers in times of crises. The
broad objective is to understand how farmers engage in successful adaptive behavior building
resilience. The chosen case is suitable since the unprecedented times of the systemic shock climate change and the COVID-19 pandemic are causing call for adaption, finding innovative solutions and recombining resources. Germany was chosen since the country has seemingly been
handling the pandemic crisis well, including the farmers (DBV 2020), thus German farmers give
the opportunity to learn from successful adaptive management. In addition, since I am German,
already understanding the language and culture are an additional benefit.
The research process was iterative, meaning the research questions were re-defined as the research and the understanding of its context evolved. This reflective process allowed to remain
flexible and increased the possibility to form novel theories and tentative linkages (Flick 2011).
Along this line, a qualitative approach was chosen since it is more adapt to uncover new linkages,
especially in a cross-disciplinary way, while quantitative methods mostly focus on investigating
mediator and moderator variables within closely defined contexts and thus the insights gained
are mostly punctual and selective (Schwaiger and Meyer 2011).
The Grounded Theory Method, developed by Gioia et al. (2013), is a qualitative approach to develop concepts and build theories. While much quantitative research focuses on testing and developing constructs, the outcome of this methodology are concepts. The difference is that
6

concepts capture qualities and describe a phenomenon or processes whereas constructs more
precisely describe attributes so they can be operationalized and quantified using variables (Gioia
et al. 2013). The theory and concepts developed in this qualitative and inductive approach are
meant to guide the creation and later validation of constructs.
Many qualitative inductive methods are (fairly) criticized for lack of rigor (Flick et al. 2004; Flick
2011; Gioia et al. 2013), however the widely applied approach of Gioia et al. (2013) leaves room
for creativity while still guaranteeing qualitative rigor. It does so by offering a guide for rigorous
data analysis using multiple rounds of coding, which was followed here. The data analysis is more
open and flexible to change which it needs to be to maintain revelatory potential. From data
collection to analysis and theory formation the method always relies on informants’ voices and
they are prominent in reporting, e.g. using quotes to exemplify a concept. It is in this way that
transparency and traceability are provided. This proximity to the voices of informants is the result
of two underlying assumptions; for one that the organized world is socially constructed and secondly that people within it are knowledgeable agents (Gioia et al. 2013). The scientist “merely”
reports and transfers informants’ knowledge into scientific terms and generalizable concepts.
Another characteristic of this approach is that, the initial literature review must be kept short so
the researcher remains “ignorant” to an extent. This way the researcher is not influenced by preceding studies as this could create bias and limit the possibility of discovery. Later, in the discussion, the findings are related to literature to draw out relationships to existing knowledge.
The specifics of each research step are described in more detail below.

4.2. Data collection
Input was gathered from multiple sources by interviewing farmers and observing them on social
media and supplemented by research notes and media reports. Feedback was exchanged with
farmers and experts during the research process since emerging in the context is important. For
this reason, the language used during data collection and later in first order codes is as close to
the informants as possible and tries to avoid scientific terms. Interview guides were adjusted as
the research progressed and follow-up questions were asked where deemed necessary.
Following a circular process allowed me to challenge preliminary assumptions and redefine them
during the entire data collection and interpretation process until a theory was formed (see Figure
1). There were 9 semi-structured qualitative interviews to gain insight in how farmers in Germany
are affected by the crises, which problems and challenges they are facing, how they have had to
adjust their management, their openness and ability to find new solutions, planning and outlook
into the future and their perceived resilience. While questions on these points were prepared
beforehand (see interview guideline in Appendix (A)) the interviews were not limited to them.
The interviewees were given free range to narrate their experiences to leave room for discovery
beyond the concepts of the initial assumptions.

7

Choosing quality samples by means of theoretical sampling, is fundamental to be able to generalize observations into theories (Flick 2011; Glaser and Strauss 2009). It is less about having a
certain number of cases to draw conclusions, which would be a sort of quantification of a qualitative research approach. The interviewees were not chosen at random but are German farmers
that have shown to be pro-active and innovative in finding solutions in times of crises and are
dispersed across agro-ecological regions in Germany. Any addition of participants during the data
collection process followed a specific purpose (Glaser and Strauss 2009). For example, to start
many of the chosen farmers were focused on technological innovation, so to get a more holistic
view farmers with a more ecological focus were selected through social media and a farmer cooperation.
The interviews were approximately 45 minutes each and were held in German. The transcripts
were then coded and analyzed using the Atlas.ti software. Considering the lockdown restrictions
due to the COVID-19 pandemic that were in place during data collection all interviews were held
remotely using internet calling software instead of having them face-to-face. The audio recordings, German transcripts and English translations can be found in Appendix (A).

Figure 1 - Schematic overview of process and theory generation. Circular approach by using feedback cycles to generate
theory. Own illustration.

4.3. Data analysis
Although data collection and analysis are described consecutively here, the two processes happened simultaneous. Initial analysis of data provided input needed to guide the theoretical sampling process (see Figure 1).
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As previously mentioned, the data analysis process is the heart of rigorous qualitative research.
In this case, there were multiple rounds of coding used to analyze the transcribed interviews (see
Figure 2).
1.

Open Coding: the informants voice. Here the interview transcripts were scanned and
800+ codes were generated initially. Since the initial number of codes was overwhelming, they were categorized into groups in Atlas.ti to help gain an overview, the categories had no relation to theory. The goal here was not to summarize the data, but rather
deriving many categories while sticking closely to the informant’s terms. Then in a second round of coding, with the help of the categories, codes were merged where relevant
or deleted where irrelevant and new ones added. The result was a reduction to 78 so
called 1st order concepts.

Figure 2 - Data analysis procedure: coding process adapted from Gioia et al. 2013. Own illustration.

2.

Axial coding: the researchers voice. Next the 1st order concepts gathered in the previous step were organized and given labels (descriptive phrases), resulting in 18 2nd order
themes. This analysis was more theory centric which required thinking at multiple levels
at once: for one thinking on the level and perspective of the informants while also thinking more abstractly to start unravelling scientific theories. The themes were generated
by relating theory to the concepts, their codes and German quotations, to remain as
close to the data as possible. Later the initial results were reflected upon and given feedback by some interviewees and experts. The initial analysis led to an adaption of the
research questions and initiated a second-round of axial coding. This circular process
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3.
4.

5.

was continued until “theoretical saturation” was achieved (see Figure 1, step III.) (Gioia
et al. 2013).
Forming aggregate dimensions. The themes were further distilled into aggregate dimensions based on overarching theoretical concepts and considering literature.
Creating a data structure. Here the terms, themes and dimensions are structured to
create a visual representation of the analysis process. This helps to abstract the data
into the theoretical realm and helps readers to comprehend and retrace the rigorous
approach. See Figure 5.
Forming a (grounded) theory. The static model and data are transformed into a dynamic model also describing the relationships between the emerged concepts. Literature is taken into consideration here to help form a theory. See Figure 4.

4.4 Empirical context and background information of participants
To relate to the following sections some background information on the participating farmers and
agriculture in Germany is helpful.
Export orientation and land-use

Agriculture plays a great role in Germany as it is the third largest exporter of agricultural goods in
the world (BMEL 2020). The export orientation makes farmers very reliant on international markets to sell cereal crops and milk (BMEL 2020). Almost half of the land area in Germany is used
for agriculture. Most cultivated area is occupied by cereal crops (60% of area), followed by fodder
crops (19% of area), the rest is split into other crops, including vegetables (Industrieverband Agrar
e.V. 2020). While the area used for organic agriculture has doubled in recent years, 95% of the
area is still farmed with modern conventional methods (Industrieverband Agrar e.V. 2020). The
average farm size is 56 hectares; however, variation is great between regions. Generally, farms
increase in size going from west to east and south to north. This is partially due to historical reasons, since during the German division, in the former German Democratic Republic (east Germany) large farmer collectives were formed and their structures still remain today.
Political developments

The government has been increasing its efforts to promote organic practices amongst other environmental protection programs such as the Düngeverordnung (DüVo) 2020. The DüVo 2020 is
a fertilization regulation created in reaction to the German government being sued by the EUCommission for elevated Nitrate concentrations in water (LfL 2020). Especially this initiative, but
also including the subsidies in line with the organic push, are met with push back and little consensus of farmers and farmer organizations. This unrest lead to farmer demonstrations in major
German cities where farmers demonstrated in the thousands by protesting with their tractors in
front of federal buildings (ZDF 2020). In their demonstrations farmers deplored the lack of respect
in society towards them as well as planning uncertainty and declining yields created by policy
changes (ZDF 2020).
10

Agroecological conditions

Germany has a fair amount of rainfall averaging regionally between 450 millimeters and 1000
millimeters per year, decreasing from west to east (Statistische Ämter des Bundes und der Länder
2011). Sandy soils are more predominant going north and east. In the south loamy and silty soils
are more common. As a result, farmers in lower precipitation areas in the east experience drought
issues more commonly as their sandy soils do not retain water very well, compared to the soils
found southwards (Statistische Ämter des Bundes und der Länder 2011). However, droughts are
not only affecting farmers more north-east, but are also challenging farmers in the remaining
parts (BZL 2020). 2018 was by far the worst wide spread drought in the last decade causing massive yield losses to all farmers (BZL 2020). In general climate change is causing rainfall to decline
in spring and summer and average temperatures to rise, with longer and hotter heat waves in
summertime (Deutscher Wetterdienst 2020).
Farmer samples

The nine farmers interviewed were dispersed across the country (Figure 3) to consider different
environmental, economic and social factors. There were three mixed farms with livestock and
arable farming, and five farms focused on arable farming of which the one furthest south also had
a vineyard.

Figure 3 - Geographical location of participating farmers. Own illustration.
Each icon represents one farm, the codes F1-F9 are the alias for each participant. The cereal ear icon represents farms with
solely arable farming and the cow icon stands for mixed farms with livestock in addition to arable farming.
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All interviewed subjects were the head of their farming businesses or had decision-making power.
So, if it was not a generational family farm, the interviewees were the managers of the farm. The
farms varied in size, orientation and labor force (Table 1), that way a diversity of responses was
guaranteed to be able to generalize results.
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Table 1 - Background information of interviewees farms.
Farm business type, farm size (in hectares), cultivated crops, type and size of animal husbandry (if applicable), farm labor force,
other mainstays and other characteristically features are depicted.

Alias

Farm business
type

F1

Generational
family farm

F2

Agricultural cooperative

F3

Private partnership of two
generational
farms

F4

Generational
family farm

F5

Generational
family farm

F6

F7

F8

F9

Generational
family farm

Family Farming
Business

Farming Business

Agricultural cooperative

Size
[hectares]

Main cultivated crops

Animal husbandry

Farm labor
force
[number of
full-time
persons]

Other mainstays

Other features

93

Cereal Crops
Corn
Sugar Beet

none

1*

Off-farm employee, agriculture related

Seed producer

1450

Cereal Crops
Corn
Grassland

400 dairy cows
for rearing (200
suckler cows +
200 calves)
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none

Contracted
by large
dairy farm

800

Cereal Crops
Corn
Sugar Beet
Potato

5

Digital farming
service and contracting business

Uses irrigation

40

Cereal Crops
Corn

50 dairy cows

1*

Off-farm employee, agriculture related

Spare-time
farmer

120

Cereal Crops
Corn
Rape seed
Grassland

65 dairy cows

1

none

Seed producer

85

Cereal Crops
Corn
Soy

1*

Contracting service for
threshing and
part-time employee

Small vineyard and distillery

250

Cereal Crops
Rape seed
Soy
Peas

none

1*

none

Family owns
multiple
farming businesses

350

Cereal Crops
Rape Seed
Corn
Sugar Beet

none

1

none

Founder of
biodiversity
initiative

4000

Cereal Crops
Corn
Lupine
Grassland

2000 dairy cows
(1000 dairy cows
+ 1000 calves)

48

Cooperative
also includes
hotel, gas station and workshop

Run many
trials, e.g. establishing
durum and
chickpeas

none

none

1* In some cases farmers explained to occasionally be assisted by family members in peak times.
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5. Findings
In this work I analyze the role of entrepreneurial orientation and logic in farmers’ adaptive management and how this enacts resilience in the process. To explain the process two analytical steps
were needed. In the first step the interviews were coded and analyzed and the outcome is captured in the data structure (Figure 5) depicting the emerged dimensions, themes and concepts.
Then in the second analytical step, five main findings2 were concluded from the data structure
and captured in a process model (Figure 5). Although these were two independent analytical
steps, they will be presented in parallel here to show the connectedness of the interview data
and theory building.
The five main findings are:
1.
2.
3.
4.

5.

Effectuation, causation and entrepreneurial orientation are simultaneously used in
adaptive management to form adaption strategies.
Causal logic is used for shorter term strategizing and effectual logic is used in longerterm strategizing.
The three components of an entrepreneurial orientation have different relevance depending on the longevity of the management strategy.
Co-occurring systems, i.e. the adaption intent, farm system attributes and social, political and institutional context and environmental conditions, affect and are affected by
the adaptive management and consequently the resilience building processes.
The adaptive management contributes to processes that enact resilience.

Farmers are affected by a multitude of shocks and stressors and the findings show that entrepreneurial logics and orientation play a significant role in their adaptive management. Causal and
effectual logic are simultaneously applied by farmers and the capabilities of an entrepreneurial
orientation are applied and beneficial to the decision-making process to form adaption strategies.
Three dimensions representing farmers sub-strategies of their adaptive management emerged
and are depicted in the process model (managing uncertainty, adapting to uncertainty and ensuring future stability). The sub-strategies differ in their longevity (the time span of their intended
impact) to account for the difference in the type and duration of effect of perturbations. While
the three sub-strategies generalize farmers adaptive management response, there were differences between farmers strategies due to the heterogeneity of their farm system attributes (Table
1 ), the individual adaption intent and differences in social, political and institutional contexts and
2

Note: As mentioned in the methods section, these finding are meant to guide the creation of
constructs and later validation through quantitative methods, meaning the uncovered linkages
are like a “starters guide” for future research and are not comparable with quantitative methods
where variables are investigated.
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environmental conditions. The adaptive management is not only shaped by these co-occurring
systems but in turn also shapes them. All in all, the adaptive management contributes to processes such as perseverance, experimentation and learning that enact resilience to future shocks
and stressors.

Figure 4 – Process Model of farmers’ adaptive management and resilience building. Own illustration.
Shocks and stressors affect farmers management (white arrow) and farmers process these entrepreneurial logic and orientation
to form an adaption strategy. The resulting adaption strategy has three sub-strategies that differ in the longevity of impact. Cooccurring systems influence and are influenced by the adaptive management through the individual adaption intent of farmers,
the social, political and institutional context, environmental conditions and the farm system attributes. The adaptive management
enacts resilience (grey arrow) through perseverance, learning and improving which mitigates the impact of future shocks and
stressors and affects and is affected by co-occurring systems (striped arrow).

.
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Figure 5 – Visual representation of data structure: overview of emerged dimensions (highlighted), themes (in color) and concepts (in cursive) with exemplary code (beneath concept).

16

In the following sections themes will be in bold and concepts in cursive.

5.1 Adapting to what? Shocks and stressors.
“I have been working in crisis mode for a long time.”

The situation the interviewees describe is dire: they are facing
Figure 6 - Excerpt of Shocks and Stressors
many different, but often interwoven threats to their farming from Process Model of farmers’ adaptive
and resilience building.
businesses. On the one hand the interviewees tell of specific ex- management
Own illustration.
periences and events that have negatively impacted them (shocks and stressors). On the other
and there is a collective perception of an unnavigable future, that is not necessarily tied to specific events but rather emerges from observations and experience. Both themes are explained
below.
Shocks and stressors are impacts by climate change, declining/failing yields, low/no more profiting, being market bound/restrained and lack of workforce which are making farmers strained by
crises. These issues are not independent from one another. Interviewees explained that in recent
years they are battling droughts that were reducing their yields, for many drastically. In the past,
as many farmers described, markets reacted to droughts by increased prices for their crops, now
however, due to market liberalization this effect is diminished, and profits for many crops are low
if there are any. Low or no more profiting is also caused by diminishing profit margins, as maintaining yield averages is not only at risk due to weather conditions but also the limited use of
fertilizers and pesticides. Their use is controlled by overarching governmental regulations, such
as the DüVo 2020, which barely consider regional differences. Meaning that in areas with low
livestock density farmers are restricted and penalized for fertilization the same way as in regions
with high manure supply and application that are much more prone to water nitrogen pollution.
In the end such fertilizer and pesticide restrictions lead farmers having to produce more (or maintain yields), with lesser means. On top of that a lack of workforce adds on to the strain farmers
feel. Some have issues finding labor force while others have more work than labor force but are
not able to hire workers due to low profiting.
Not all farmers were equally affected by shocks and stressors. For instance, droughts had a bigger
impact and was the main worry for farms in the north east, where low precipitation meets sandier
soils. For farmers further south low/no more profiting played a greater role since farms there are
historically smaller and thus have smaller profit margins (also relates to go big or go home concept). Thus, farmers further south focused more on secondary employment or alternative mainstays.
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The interviewees identified two causes as root of their problems, climate change (or extreme
weather events) and politics. However, while they see climate change as a big problem, it is a
challenge they can tackle, opposed to political issues:
“The thing we can still handle the best is the topic of climate and weather. We [farmers] have always had to work with it [fluctuations], it is part of the risk of the profession. We can all buffer it. I
am much more concerned about political developments.”

In fact, uncertainty and risk caused by politics was a main factor for their worries. The dissatisfaction with politics is high and the decision-making logic and policies feel arbitrary (arbitrariness),
as this farmer explains with the subsidies changing in line with a push for organic farming of the
government:
“…we need to be able to receive governmental subsidies. So now for instance, we will not do buffer
strips in our grassland anymore, where deer and meadow breeders were able to retreat to so we
did not mow them dead. Now instead we will plant the whole field, kill the fawns, but all in organic.”

It is not the case that the interviewees oppose sustainable farming methods, since it is seen as
necessity for climate adaption, instead they find the policies that are supposed to foster sustainable development are senseless and not applicable. This creates a feeling of uncertainty and risk
that is worsened by the fast rate in which policies are changed. For instance, some are worried or
even shy to make infrastructure investments because building regulations have shown to change
so quickly that there is a risk not being able to pay off debt of investment because the building
might not be able to be used long enough. A distressing public image of farming is seen as fuel to
failed decision and policy making by the government. Farmers find that the public is too distanced
from modern day farming to have an authentic and realistic picture and is being heavily influenced
by demands from NGOs. Together the dissatisfaction with politics, its arbitrariness, the distressing
public image and the uncertainty and risk create a sense of an unnavigable future that is hard to
prepare for and adapt to, as one interviewee describes it:
“It gets you thinking, and makes the future feel completely open and you no longer know in what
direction you should think or develop in.”

Farmers do see clear trends in policy making towards more sustainable practices, also part of the
organic push, but the way it is implemented in regulations and subsidy policies is the variable that
puts them at unease and leaves them blind-sided.
Besides climate change and political causes, COVID-19 posed a potential threat to farm systems
at the time this study was conducted. However, the participants did not see it as major challenge
and it had no business impact on them. In fact, most thought the pandemic had a short-term
positive impact because it created a more positive image.
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“I see the pandemic very positively for us. The appreciation and the fact that you don't get everything from abroad and that there are risks associated with it, that became obvious again. […]
Somehow we suddenly became system relevant3 overnight like Deutsche Bank [LAUGHS] and were
still allowed to go everywhere.”

Only in one case there were some issues because the wine sales were harder because of locally
cancelled events, the retail sales increasing though.
Next the adaptive behaviors to the shocks and stressors just explained here, will be presented.

5.2 Entrepreneurial concepts and their role in adaptive behavior
Three dimensions of adaptive management
emerged differing in the longevity of the
management strategy: managing uncertainty describes management actions affecting the present, adapting to uncertainty describes actions and behaviors that
farmers are taking to manage uncertainty
in the foreseeable future and the third dimension shows behavior that is ensuring
future stability in the long-term by trying to
influence the socio-political context.

5.2.1 Managing uncertainty
Farmers adopted agronomic practices to
adapt to climatic and political changes in Figure 7 - Excerpt of Process Model of farmers’ adaptive managetheir environment. These are demon- ment and resilience building, highlighting the adaptive managestrated in various farm practices, such as ment. Own illustration.
adjusting crop cycles, seeding times, choice of seed varieties, irrigation, soil management, fertilization and plant protection. They represent the ability of farmers to adjust their farm management to changes in their environment. Aside from adopting specific agronomic practices farmers
re-assembled their resources as they are adapting their management strategies. Two main strategies arose, one in which farmers focus on spreading and minimizing risks and another where
farmers are, at least partially, stepping out of the farming business.
Spreading and minimizing risk
Farmers are reducing their risk by investing in insurance and other strategies to buffer risks or
building a safety net. The weather variability and threat of livestock diseases have pushed farmers
3

System relevant relates to the German term “systemrelevant“ which corresponds to the term “key workers” used
in English.
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to invest in insurances and rely more on family or farmer groups for help. On top of that switches
in business strategies are aimed at reducing risk in face of uncertainties, e.g. giving up animal
husbandry to solely do arable farming. Especially the income uncertainty has grown and as a result farmers are diverting their workforce to engage in additional farming related activities, such
as contracting work. The reason is to have a second mainstay or increase liquidity since attaining
profits from harvests has become more uncertain. In both cases farmers are focusing on the
means within their control and re-distributing their labor resources to guarantee their livelihood
and cover their running costs.
“In addition to our arable farming we have outsourced our services so we can write invoices. This is
good for our economic viability. We are having trouble due to the lack of rain and we can irrigate
all areas. But this costs a lot of money, and we are trying to buffer these difficult times with contracting labor. […] It is not profitable, for us it is about liquidity in spring and fall.”

This behavior is both pro-active and shows the ability to take risks to change strategies. When
switching strategies, i.e. founding a contracting business, investments are needed. To use resources more efficiently and increase profit margins farmers are investing in smart farming technologies, which, in many cases has led to a high level of digitization in arable farming. Such technology is very expensive and farmers can only afford it by using the equipment for contracting
work, i.e. offering smart farming services to neighboring farmers. Choosing to invest in different
strategies is highly dependent on farm system attributes.
However, not all farmers chose to invest in digital technologies to support contracting work, instead it is a solution to be able to reduce their farming labor entirely.
Stepping out
In some cases, farmers are at least partially stepping out of farming by having secondary income
or considering exiting farming entirely since they feel their hands are tied or are feeling optionless.
When engaging in secondary employment farmers’ strategy is to drastically reduce their labor
efforts on farm and focus on using their labor and material resources most efficiently, i.e. trying
to achieve the highest yields with the minimum amount of required effort, as this farmer who is
also an off-farm employee explains:
“I reduce my efforts and working hours to maximize yields. When I say reduce effort, it is correct,
but I still put in the effort to still get an optimal yield.”

In some cases, the uncertainty of income seems so high in future that some farmers are considering exiting farming entirely and focus on employment.
This approach has causal elements since farmers engaging in this strategy try to account for any
uncertainties by having a stable income source and trying to achieve the highest yields using data
and resource-use efficiency provided by smart farming technologies. The system perspective is
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important here, farmers are part of a farm system, but as an individual, a farmer has a different
system perspective since their fundamental goal is sustaining a livelihood. So, if maintaining a
livelihood is uncertain in farming, they will expand their labor including off-farm income.
In general, whether farmers are partially stepping out of their farming businesses or considering
exiting entirely they do so with a heavy heart. It is not their preferred course, but one they feel
forced on to because farming can no longer support their livelihoods.
Goal-oriented

Another use of causal logic are goal-oriented approaches that are characterized by farmers long
term planning (e.g. having long-term contracts), preparing and planning (e.g. studying the markets for optimized prices). To achieve set goals (mostly optimized profits) farmers focus on quantity over quality4 of their crop yields and using resources efficiently.

5.2.2 Adapting to uncertainty
Causation logic is not exclusively applied by individuals. In fact, farmers are engaging in effectual
and causal behavior depending on the impact and duration of a disturbance and respectively the
intensity of response required. Meaning their shorter-term management can be more causal, as
described in 5.2.1, and management with a longer-term impact more effectual. Farmers may have
more goal-oriented long-term planning but the frequency in which they experience shocks requires a more flexible reaction and adaption in management as this farmer explains:
“We do have certain strategic, long-term goals, but for example. As, I said in 2017 we had the best
corn harvest ever, since corn has been farmed here, then the following year, in 2018, we had the
lowest harvest with the worst quality ever. What I want to say with this is that, the extremes are so
close to each other. So, I can take two, or five years into consideration, depending on that the
trend-line can be strongly in- or decreasing. So, in terms of weather I cannot say I can adapt in one
direction and rely on the trend continuing in one direction.”

Cognitively processing and forming management strategies with this growing feeling of uncertainty is a challenge for farmers that they are meeting with entrepreneurial approaches.
Mental processing of adaption
When asking farmers about their adaption two interesting mental processes were observed.
Farmers are in a constant state of “replanning” or as they referred to it in German as geistiges
Umplanen, where they are constantly running through their options to take actions and re-allocate their resources. Even during interviews when farmers explained their developments there
was a stream of thoughts where they would think out loud. The phenomenon

4

Farmers are not investing in crop protein content, i.e. quality, because they say the market prices do not compensate the extra cost of production.
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replanning/geistiges Umplanen goes hand in hand with some participants explaining that they
are automatically or subconsciously adapting. A farmer pictured it in this way:
“Actually, I always thought that I do not react to these things [crises]. But in reality I do. It is just
somehow automatic, internalized. […] For many things I do not think about it. It is subconscious. I
know I have to do it differently, so then I do it like this or that. It is from the pressure of the situation that I start thinking and then I make a decision to do it differently.”

This sense of automatic adaption and constant mental replanning expresses farmers process to
navigate an uncertain future more calmly.
Using social networks
Using social networks are a key factor for success in uncertainty. For example, farmers benefit
from their social networks by pooling resources with others (farms collaborating). These collaborations occurred in many forms: buying machinery together, leasing land, production and buying
contracts. As can be seen in this example of a farmer explaining some benefits of his calf breeding
contract for a fattening farm:
“We have joined their contracts for our mineral and calf feed and thus take advantage of their purchasing prices, as a farm with 3500 dairy cows. This only brings advantages compared to what we
used to pay. […] We are paying 15 to 20 percent below what we used to pay. And we are really
grateful for these synergistic effects.”

Such collaborations are pre-commitments that can help to reduce risks in face of uncertainty and
limited resource availability and signal effectual logic. They also show farmers’ entrepreneurial
orientation through the ability to deviate from existing strategies and support new ideas.
In more informal collaborations farmers show community and team spirit (sticking together).
Many rely on their social networks in times of need and are ready to offer help themselves. The
social networks also directly indicate resilience building in form of learning through sharing
knowledge and learning from each other. Even when comparing themselves with other farmers
the sense of competitiveness and observation can improve own practices.
“In agriculture, it is the case that people always look at what their neighbor is doing. And I think
this comparison brings improvement to certain region by comparison alone. Just that you are eyeing each other. This leads to them getting better.”

Navigating the uncontrollable
This theme shows how farmers are using effectual logic as a consequence and adaption mechanism to deal with their sense of an unnavigable future. Farmers look at their past adversities and
how they have managed them to be able to face uncertainty calmly.
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“Experience means that you have a certain age. Otherwise I would not have the experience. And if
you did not have the experience, you would not have made right decisions. No one has experienced
a year like 2018 before, also not the old generation. Because of it you are more likely to attain a
certain calmness if you have had a longer experience.”

Part of the calm also comes from knowing that they are constantly adapting in their every-day
actions. It creates a sense of doing and working against future stressors in spite of not necessarily
having a clear goal in sight and they mention just letting themselves be surprised.
Coming to terms with risks and seeing them as manageable is use of effectual logic, in which the
future is seen as unpredictable and where little control is possible. Here farmers strategy is to
“control” their future by making their farming business and livelihoods more flexible to change
(flexibility for adaption). For instance, this farmer is planning to give up his animal husbandry,
because it makes them feel less flexible:
“By, in air quotes, only doing arable farming, I am able to more quickly adapt to certain things and
brace myself, depending on what is required at the time.”

In line with this, farmers have an attitude where they commit to little long-term planning and
wait & see then act. How does the previously more goal oriented causal planning, described in
5.2.1, fit in with this attitude described here? Farmers do enter long term contracts and commitments. But these are more used to have some certainty, in an unpredictable future environment.
This farmer, for example, has multiple trials and long-term investments planned but still feels the
need for flexibility:
“I am more someone that says, let it be and take things as they come, and later we have to see how
we can orientate ourselves in light of the circumstances.”

There is a balance between passivity due to unpredictability and being pro-active, planning and
taking strategic risks to prepare for the future.
Taking strategic risks
Being able to take strategic risks is essential for acting on future needs and in some cases deviating from “business as usual” costs farmers effort to convince others and themselves to take a leap
(Überwindung kosten). This pro-active mindset (being pro-active) results in various strategies
farmers are following to adapt, such as changing the orientation of their business, betting and
investing on technological solutions, betting on sustainable methods or expanding the farm to be
able to have more profits (go big or go home5). The strategies farmers chose to adapt is not only

5

The concept name derived from farmers repeatedly mentioning that technological investments only pay off and
profits can be attained(especially in animal husbandry) if a farm is large enough.
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dependent on their farm system attributes but also their adaption intent, for example the motivation to implement more sustainable practices because of personal values.
Opportunistic / identifying and or using opportunity & innovating
An important quality to be able to take strategic risks is being able to identify opportunities, i.e.
ways resources can be combined in novel ways to create value. For example, one farmer created
a biodiversity initiative after recognizing a business opportunity for farmers and working in the
publics’ interest:
“You know, the people want us to do more environmental protection and I wanted to show them
how it works and what it entails. So, I started the call and gathered 484 people and planted the
multiannual flowering area. I can show them […] my costs and the money the organization takes.
[…] I found it so charming that I could show them what it takes to actively protect the environment
also from a cost side.”

Many farmers, as this one, are being innovative in their management by trying new things, e.g.
running trials with less established crops, or improving their agronomic practices and management with new technologies and sustainable practices. Being innovative also means being open
to change and supporting new ideas by asserting yourself from old generations and how things
have been done in the past.
Being held back
When trying to innovate farmers are being held back due to multiple type of constraints. Some
are restrained in their decision-making power, or their implementation is slowed by cooperative
structures or disputes with older generations on the farm. In other instances, policies and market
structures restrain:
“But because we are so dependent on the market we can only react to it and not do anything proactively.”

Additionally, a relatively low level of digitization on some arable farms, mostly because such technologies are hard to afford if the farm does not have a certain size, and it limits farmers to apply
and reap the benefits of modern technology despite having an affinity for it. The willingness of
the farmers is present and shows their internalized pro-activeness even though it can be restrained.

5.2.3 Ensuring future stability
Farmers are recognizing the political, social, market and environmental restraints on their adaptive management. Because farmers anticipate their future needs and recognize crises they are
facing they are able to take actions to try and stabilize their exposure to future risks. Since there
is little they can do about the weather extremes, they act upon the remaining identified problems
through political engagement and public dialogue for image improvement. Some farmers engage
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politically by protesting or being active in political groups. This farmer explains his motivation for
being politically active:
“It is strenuous. But I have not lost hope or given up because in my opinion at some point it must
become evident that the path that politics is taking with agriculture is the wrong one.”

Others focus on public engagement by having information stands in city centers or using social
media for publicity. This farmer is in a young farmers group that trains its members to engage in
social media:
“Through them [farmer group] I got on Instagram, because they also mentor and help us. All of the
members are on Instagram and show their farm. Such publicity is just part of the job now.”

Through both of these approaches farmers hope to create awareness that will later influence
policies and market behavior that creates a more nurturing environment for their farming businesses. This is different from adapting to uncertainty because here farmers strategy has a more
abstract target. They are not changing their farm management by adapting new strategies, instead they are trying to influence co-occurring systems, in hope, it will induce changes in these
systems that can help secure their farming business in future.

5.3Adaptive management: enacting resilience
Two themes emerged that demonstrate
farmers are building resilience enacted by
their management: their perseverance and
the fact that they are learning and improving.
Learning and improving:
Farmers explained instances where their
change in management led to them succeeding, for example their new contracting
business was booked at capacity. Additionally, farmers were willing and very eager to
learn and improve. Some joined associations to learn new practices, attended conferences, learnt from their community, ex- Figure 8 - Excerpt of Process Model of farmers’ adaptive management
and resilience building, highlighting the process of building resilience.
perimented, collaborated with scientists Own illustration.
and ran their own trials. This was enforced
by their attitude to see experience, including failures, as very valuable resource.
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Perseverance
Farmers’ perseverance, i.e. their determination and willpower to overcome hardship and continue farming, is a reason for the survival of their businesses. Farmers were generally content with
their own management which helps them cope since they might be happy with themselves but
unhappy with the results.
“I made the best out of it, but I am not content with the situation. […] But I know my colleagues
and there are few or even none that could do it better under the circumstances.”

They follow the conviction that “all” they can do is make the best out of their situation and thus
often are content with sub-optimal results.
“Our financial advisor says we have to make [X number of Euros], otherwise we will have to restructure the business. We do not even make half of that but are still quite happy. If we can persevere then it is a win.”

Some farmers choose secondary employment, which could support their livelihood alone, but
continue to invest much time and resources into their farming business despite all the difficulties
they face. Farmers explained, it is part of their identity, a tradition and sometimes even duty to
carry on, what are often, generational farms. However, they do not romanticize the idea of farming, instead they are being pragmatic in their management and some cope by facing bad prospects with humor:
“You know, we are East-Germans. We have learnt to suffer. [LAUGHS] Actually, I have to say you
can cope with everything somehow.”

Farmers recognize their persistence and much of it is rooted in their pride and trust in their own
abilities, which to some extent stems from their successful adaption which motivates (motivated
by adapting) them to carry on. This trust also helps them to be optimistic about the future:
“It [the new contracting business] went really well. And that is where the motivation comes from.
The motivation does not come from profits or so. Instead it comes from this feeling knowing you
are doing something right and things will be fine.”
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6 Discussion
6.1Emerging theory & interpretation
Cognitive processes and adaption strategies in farmers’ adaptive management

Farmers simultaneous use of effectual and causal logic is consistent with the process view of resilience, where multiple, seemingly conflicting processes occur simultaneously, e.g. persistence,
resistance versus adaption and transformation (Ungar 2018). The theme managing uncertainty
focuses on mitigating risk and coping with the immediate impact of shocks and stressors, i.e. resisting and persisting. In the shorter-term, farmers use more causal logic because a shorter time
span is more predictable and therefore goals are set and achieved easier. Farmers adapt to increasing uncertainty in the farther future by becoming more flexible in their management and so
they use effectual logic as unpredictability increases. As required for adaption, farmers learn and
combine their experience and knowledge to be able to adjust their responses (Berkes et al. 2008).
Lastly farmers are trying to ensure future stability, which relates to transformation, where creating an enabling environment through social and political means paves the way for systemic
change (Béné et al. 2016). This simultaneous development is logical considering crises threaten
and interact on multiple scales and system components at once thus a resilient response must be
as encompassing (Milestad and Darnhofer 2003).
Effectual and causal logic are both needed to form adaptive management strategies and psychological capabilities as with an entrepreneurial orientation are beneficial, if not even required. Proactiveness is fundamental to adaptive management, because only when threats are recognized
action can be taken early enough to respond and adapt, decrease susceptibility and impact (Béné
et al. 2015; Kangogo et al. 2020). Farmers showed pro-activeness no matter the longevity of a
management strategy, stating the importance of this capability. In the medium term (adapting to
uncertainty) farmers focus on experimenting and trying out new things, to find new and alternative practices and business opportunities. Correspondingly, innovativeness was mostly applied in
the medium term, since innovativeness reflects an important means with which new opportunities can be pursued (Lumpkin and Dess 1996). Identifying the need for change and then discovering opportunities is one thing but implementing change and investing resources in risky activities
requires the ability to take risks (Kangogo et al. 2020). This ability is required in the shorter- and
medium-term management and less long term. When farmers manage uncertainty, they recombine resources and take risks in reaction to disturbances and when farmers are adapting to uncertainty they are recombining resources in innovative ways but doing so in a more foresightful
manner. In both cases farmers are investing resources in novel and risky strategies that deviate
from the status quo.
Adapting and building resilience: a matter of a nested systems perspective?

Resilient systems are open, dynamic and complex, meaning the resilience of one system is also
dependent on co-occurring systems (Folke et al. 2002; Ungar 2018). Co-occurring systems have
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complex and reciprocal relationships and the resources they exchange are fundamental to be able
to accommodate perturbations and initiate new behavior to adapt (Ungar 2018). This co-dependency was witnessed here where farmers individual adaption intent, the farm system attributes,
social- and political systems as well as specific environmental conditions impacted the adaptive
management. Vice-versa farmers adaptive management also impacted co-occurring systems.
For example, the influence between the farm system attributes and the farmer, i.e. adaptive management is reciprocal. The resource pool available to a farmer, i.e. farmland, soil quality, precipitation, size, machinery and etc., determines the available resource combinations for the farmer.
Then vice versa the management strategies can change the farm system attributes by for instance
investing in new technologies or changing the orientation of a farm. Likewise, adaptive management influences the social, political and institutional context, mainly when farmers are ensuring
future stability by engaging in publicity or becoming politically active. The adaption intent is also
subject to change by farmers management, because as they learn and gain experiences their goals
and motivation to farm evolve.
They type of disturbance of a co-occurring system also impacts the adaptive management. For
instance, as climate change increases extreme weather events farmers must manage the unpredictable weather conditions, such as irregular rain patterns, and this increasing uncertainty for
farmers forces them to adapt their farm management (Takahashi et al. 2016). Depending on the
impact of climate change the planning certainty of farmers differs, which in turn influences the
use of entrepreneurial logic (Sarasvathy 2001). Furthermore, when the context and conditions
change to an extent where farmers have to deviate from existing strategies an entrepreneurial
orientation fosters adaption. For example, entrepreneurial farmers are experimenting with new
and less established crops that are more fit to deal with the changing environmental conditions.
A farmers’ ability to deal with stress-inducing changes from co-occurring systems in a way that
makes the farm-system more sustainable is what determines their socio-ecological resilience
(Béné et al. 2015; Ungar 2018). To assess this, taking a nested systems perspective is vital
(Carpenter et al. 2001). For example, in this study, farmers showed perseverance to the threatening social, market and political context and the environmental conditions by having a high trust
and pride in their abilities and willingness to adapt their livelihoods to sustain their farming businesses. Many do so by having secondary income streams that are off farm. At first thought farmers diverting workforce away from farming and adding secondary income can seem as failure out
of a farm system perspective because the farm systems are failing to provide enough profit to
sustain farmers livelihoods. Following that line of thought, it could mean farm systems were to
collapse if farmers were to give up their farms entirely by completely diverting their workforce.
However, viewing this phenomenon with a nested systems perspective can result in a different
conclusion. In this study the focus is on farmers cognitive processes in adaptive management, for
this a household or livelihood perspective is primarily taken, but to assess, the farm system needs
to be viewed nested into the household. As individuals, farmers do not purposefully act to build
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the resilience of the farm system, their primary focus is their livelihood. But by having secondary
income farmers can guarantee a stable livelihood, which is less certain to be attained by farming
work alone with all the stressors it is impacted by. So, considering the nested systems, when
farmers are securing income from off-farm sources it might in fact contribute to the farm system
resilience through diversity and redundancy. For example, a farmer might be able to continue
farming despite a bad year, i.e. yield losses caused by droughts, because his/her livelihood is still
secured, whereas a farmer that is solely dependent on the farm income might be forced to quit.
Additionally, farmers in this study use their off-farm income to improve their farm management.
For example, some farmers use knowledge and connections from their off-farm employment to
invest in digital farming methods.
Furthermore, farmers have admitted that even though their farming businesses are struggling
they cannot imagine giving up since they are deeply rooted and connected to their farms and
land, often because they are generational family farms. This is captured in the theme farming is
tradition and duty / identity. The influence of the farmers individual goals and motivation is captured in the model as adaption intent.
The basis to answering the main research question is understanding how adaptive management
contributes to processes that enact resilience. As explained in the Literature review, resilience
cannot be measured as an outcome but it can be monitored through resilience building processes
(Béné et al. 2015; Scoones et al. 2007; Ungar 2018), so themes presented here are indicators of
processes that enacts farmers resilience. Only over time and in retrospect it will become evident
whether these strategies and behaviors were successful. However, the observed behaviors and
the skills farmers build here align with how resilience is widely described in literature (Béné et al.
2015; Dixon and Stringer 2015; Ifejika Speranza 2013; Ifejika Speranza et al. 2014a; Meuwissen et
al. 2019; Milestad and Darnhofer 2003; Ungar 2018). For instance, farmers were willing to learn
and improve and have shown evidence of doing so in different forms (see examples in Findings).
Learning is fundamental for building resilience as it is a cognitive challenge for farmers to implement such interlinking management and decision-making (Eakin et al. 2016; Milestad and Darnhofer 2003).
Impact of COVID-19 on farmers in Germany

In the ideation and conceptualization phase of this thesis the first wave of the COVID-19 pandemic
was at its peak in Europe. The crisis situation inspired the research questions, as at that time the
impact on the agri-food chain was just evolving. The news was reporting about a “food crises”
and showing empty grocery store shelves while the government and food retailers were trying to
dampen the consumers panic. Farmer groups were voicing warning about yield losses if not
enough skilled workers were available, since borders restrictions limited the mobility of seasonal
workers. It was a dire picture for the agricultural industry. All the more was I surprised when I
started interviewing farmers and hearing from most, that they actually saw the pandemic
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positively for their business since it posed an opportunity to improve their image. The farmers
reported only small negative impacts, mostly minimal logistical problems, e.g. longer shipping
times of spare parts. But this is not generalizable to all farmers, as the impact on vegetable and
fruit farmers that rely more on hospitality business is worse. Also, just as the data collection was
completed farmers finished their grain harvest and the market reactions are hard to predict.
Societal relevance of findings: Germany and beyond

It is interesting to see that while climate change impacts farmers severely, the biggest problem
mentioned are politics. Farmers feel policies have created a market structure that disadvantages
them, limits their production methods and uses agriculture as scapegoat for environmental issues. They feel the public sees them as enemies and environment polluters. This is visualized in a
profile picture of one participating farmer (Figure 9).

Figure 9 - Profile Picture of a participant in the study.

This leads to farmers feeling optionless and considering to completely exit farming and partially
stepping out by having secondary incomes. Climate change is seen as a more manageable risk as
farmers have a toolbox of management responses to be able to adapt, although governmental
aid and insuring policies need to be improved to support a transition.
The farmers do not lack ideas, commitment, vision or planning. In fact, their abilities cannot unfold fully as they feel they are given tiny room to maneuver in. They still do their best by collaborating with other farmers, adding income sources, changing their orientations to optimize the use
of subsidies and be able to respond as quickly as subsidies change.
It should not be the case that politics pose the biggest threat to farmers’ resilience when they
should be supporting their resilience to truly uncontrollable crises like climate change and diseases.
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6.2Relation to relevant resilience and entrepreneurship theory
In essence this work connects existing entrepreneurial concepts and theories and shows the potential when applying them in resilience theory to expand our understanding of the cognitive
processes of adaptive management.
Relation to resilience theory

The existing work on farmer adaptive management or farm system resilience in research such as
from Cinner et al. (2018), Darnhofer (2010a), Darnhofer et al. (2016), Milestad and Darnhofer
(2003), Béné et al. (2015), Jacobi et al. (2018) and Ifejika Speranza et al. (2014b) conclude that
farmers require certain abilities or capacities to build resilience. In some instances the description
of the resilience capacities is closer to a trait than a process, however more recently the focus is
shifting more towards a process view, especially as the interest in nested adaptive cycles of systems is increasing (Ungar 2018). Here, that trend is followed as the focus to assess resilience lies
on processes such as persisting, learning, experimenting, adapting, creating redundancy and diversity and transforming. But, evaluating the role of an entrepreneurial orientation has indicated
that certain psychological capabilities seem to foster change processes required for adaption, so
perhaps certain capabilities are required to enact the resilience process.
Furthermore, what research so far has only scarcely addressed is the cognitive processes that
underlie adaptive management. Interestingly, literature does discuss and observe behavior that
correlates closely with the entrepreneurial concepts applied in this work. Darnhofer (2010a) for
instance concludes that farmers build their strategies to manage uncertainty by “searching, identifying and creating opportunity” and that “farmers strategy process cannot be characterized as
a clear structured process that is rigorously maintained” it rather needs to be understood as
emergent. With this research, labels can be applied to findings, such as by Darnhofer (2010a), by
utilizing entrepreneurial research and applying interdisciplinary knowledge.
Relation to entrepreneurship theory

This research is not the first work to investigate the synergies between entrepreneurial concepts
and resilience in an agricultural context. Kangogo et al. (2020) identifies the role of entrepreneurial orientation in farmers adaptive capacity as personal traits farmers possess that can make a
difference in adaption success by positively influencing the farmers’ decision-making. The conceptual paper states that farmer-organizations and farmer-buyer relationships influence farmer
adaptive capacity and ultimately are determinants of resilience. Here, farmers cooperating and
market structures played a role as well, appearing the in the form of concepts like using social
networks and market bound/restrained showing that it also played a role in farmers decision making, if less prominent than in Kangogo et al. (2020) work. The results do not contradict each other
when considering the different research intents and approaches. In this qualitative approach the
goal was to find out how farmers engage in adaptive behavior, i.e. the cognitive processes behind
their managerial decision making, whereas the conceptual paper focuses on quantifying variables
31

that influence the adaptive capacity of farmers. In conclusion, this paper supplements the conceptual framework by Kangogo et al. (2020) by showing how the different aspects of farmers
entrepreneurial orientation play a more or less prominent role in farmers’ decisions depending
on the longevity of their management strategy.
Additionally the conceptual framework created here complements the conceptual framework of
Manyise et al. (2019)(see Appendix (B)) by showing how entrepreneurial logics are applied in
adaptive management through different livelihood strategies. Further research could investigate
if simultaneous use of effectual and causal logic of farmers’ in this study is in line with the Urelationships of the logics described by Manyise et al. (2020) in Sub-Saharan Africa.
I mostly limit the discussion of the entrepreneurship theory to research that is conducted in the
agricultural sector. The reason is that, the context, in this case more specifically the sector and
industry, is not only shaped by entrepreneurship within, but the entrepreneurial behavior is
shaped by it (Shane 2003). This makes it hard to compare research across different sectors that
does not merely treat it as control variable, which the majority does (Fitz-Koch et al. 2018). On
top of that, especially the agricultural sector is studied very little out of an entrepreneurship perspective (Fitz-Koch et al. 2018). I recognize the limitations this brings to contribute to theory building, but it does not undermine its importance, considering the global food-system challenges we
face.

6.3Limitations & Recommendations for future research
There are more limitations that I would like to discuss and concurrently offer recommendations
for future research.
1. Findings and conclusion
By concluding farmers management in this study enacts resilience I generalize their strategies and
cognitive processes as being successful. Yet, as stated, defining adaption as resilient can only be
surely assessed in retrospect, although observing processes that contribute to resilience, like perseverance and learning indicate so (Béné et al. 2015; Ungar 2018). In this work, I did not have the
time or the means to conduct a longitudinal study and recommend one to deepen the understanding of strategic management processes and resilience and draw more reliable conclusions.
2. Research design and analysis
Secondly the context of this study was only in Germany and although other have concluded similar findings more research is needed that investigates with the same methodologies across regions. Furthermore, the participants’ motivation for joining and their answers can be distorted by
individual motivation. For instance, some farmers mentioned after interviews that they only participated because I was from Wageningen University and they believe the university conducts
research and gives policy recommendations that align with their personal interest. However, participants agreed in partaking in the study knowing I was “only” a student and therefore with little
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influence on policy recommendations given by experts in projects that this research is not part
of.
Since this research was conducted during COVID-19 restrictions the interviews could only be conducted virtually. Initially the plan was to have videocalls to enhance the qualitative research but
the internet connection was too unstable so all interviews were done without picture. This means
that gestures and emotions could not be analyzed and considered as in-person or video interviews. However telephone interviews are still a tool for successful qualitative projects (Sturges
and Hanrahan 2004).
Additionally, the data analysis here is subjective to an extent, since only one researcher collected
data, took notes and coded, meaning the risk of coding bias is high. To limit the bias there was a
cross-check with two other researchers after the first round of analysis, in which, they tested the
coherency of links between the codes to the concepts. However it still reduces the generalizability
of the findings and adding at least one more researcher to do deductions would support the validity of the findings (Flick 2011; Gioia et al. 2013).
3. Recommendation for future research
To better understand the role of entrepreneurial logics and entrepreneurial orientation I suggest
further research and investigation of the following:
•
•
•

Further study of the interplay of the entrepreneurial concepts and resilience building of
farm systems in different regional contexts to be able to generalize their relation further.
Whenever resilience is assessed longitudinal studies will produce more reliable results.
Quantitative investigation using the concepts developed here to create constructs to more
precisely assess attributes. For this the process model (Figure 4) can act as starting point
for further research and possible hypotheses can be:
1. Farmers simultaneously use effectual and causal logic to from their adaptive strategies
whereby:
1.1. Causal logic is used for shorter term strategizing.
1.2. Effectual logic is used in longer-term strategizing.
2. The three components of an entrepreneurial orientation have different relevance depending on the longevity of the management strategy.
2.1. Pro-activeness contributes no matter the longevity.
2.2. Innovativeness mostly contributes in the medium term (when adapting to
uncertainty).
2.3. Risk-taking behavior is mostly relevant in the shorter and medium term
(managing and adapting to uncertainty).
3. The adaptive management induces processes such as experimentation, learning and
perseverance that enact resilience.
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4. Co-occurring systems influence the adaptive management and thus resulting processes that enact resilience.
5. The adaptive management influences co-occurring systems and consequently impacts
their resilience building processes.
Aside from the developed model further questions emerged in the discussion:
6. To what extent does an entrepreneurial orientation foster adaptive behavior that
builds farmers’ resilience?
7. Is a mixed use of effectual and causal logic more effective in building resilience opposed to predominant use of either?
8. How does the farmer adaption intent influence their adaptive behavior and ultimately
farm system resilience?
During the theoretical sampling process, some farmers were chosen based on their social media
presence. The search and interviews with farmers present in social media, showed a trend in
which farmers are using platforms such as Instagram more and more to present their farms, trying
to create a bridge to the public to increase the understanding modern agriculture. This study did
not have permission to use and show farmers’ social media content, but I recommend more studies should be conducted to investigate farmers motives, networks and advancements of their increasing social media involvement.
Most of these research questions and hypotheses will require interdisciplinary approaches. For
this more collaboration between research disciplines is needed and researchers must step out of
their respective silos. This decade is challenging the worlds food-security as we need to feed a
growing population under increasingly hard circumstances by climate change, biodiversity loss
and a pandemic and to master it : “will require a revolution in the social and natural sciences
concerned with food production, as well as a breaking down of barriers between fields“ - Godfray
et al. (2010).
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7 Conclusion
This study aimed to investigate how farmers engage in adaptive management that builds resilience in times of crises. For this the study utilized two entrepreneurial concepts to explore the
underlying cognitive processes of farmers adaptive management, namely entrepreneurial logic
and orientation. The case study was set in Germany focusing on arable and mixed farm systems
and the data was mainly collected through semi-structured interviews. The grounded theory
methodology used, provided a rigorous approach to qualitatively analyze the data, that was finally
conceptualized in a process model. The model shows that farmers apply entrepreneurial logic and
orientation depending on longevity of their strategy to account for the increasing uncertainty
over time. Three distinctive strategies emerged that farmers simultaneously use to adapt (listed
short to long-term): managing uncertainty, adapting to uncertainty and ensuring future stability.
Five main conclusions were drawn on the process of adaptive management:
1.
2.
3.
4.

5.

Effectuation, causation and entrepreneurial orientation are simultaneously used in
adaptive management to form adaption strategies with different longevity.
Causal logic is used for shorter term strategizing and effectual logic is used in longerterm strategizing.
The three components of an entrepreneurial orientation have different relevance depending on the longevity of the management strategy.
Co-occurring systems, i.e. the adaption intent, farm system attributes and social, political and institutional context, affect and are affected by the adaptive management and
consequently resilience building processes.
The adaptive management contributes to processes that enact resilience.

The adaptive management is influenced by co-occurring system such as the social, political, institutional and environmental context, the farm system attributes (i.e. orientation, location and resources) and the farmers adaption intent (i.e. motivation and individual goals). The entrepreneurial management seems to enact processes that build resilience that correspond to resilience processes described in literature.
In effect this research connects entrepreneurial and resilience concepts by showing the applicability of entrepreneurial logic and orientation for farmer resilience. The results are not definitive
as this research used an inductive and qualitative approach meant to guide further validation of
the developed constructs with quantitative assessments for which potential hypotheses and research questions are provided. For instance, applicability of the model in different agricultural
contexts needs to be proven and longitudinal studies are needed to be able to generalize the
theory.
Finally, this work stands as example of the learning potential that interdisciplinary research has.
The amount of knowledge stored in human society is great and by asking the right questions to
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the right people there is so much to discover especially when we cross the boundaries of research
disciplines.
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III. Appendices
(A) Appendix: interview guide
Table 2 - Interview guideline for initial qualitative interviews

Introduction
- Introduce myself
- Conducting my Master thesis on how farmers are dealing with multiple crises
o Climate change and now COVID-19
- Farmers are fundamental to our society
- Interested in
o how you are managing your farm currently and previously
o Hurdles you have faced, overcome and ones you expect
o Effects of pandemic and climate change on your business and your family
o How you see your future
Question
Theoretical concept
1. Please describe to me your farm. What is your orientation (e.g. General overview
cash crops, animal husbandry and etc.)? How many people
of farming business
work there? How long have you been running it? Where is it?
Etc.
2. How digitized is your farm?

General overview
of farming business, innovativeness

3. How are YOU doing considering the current situation?

Personal ability to
cope

4. How is your farming business affected? What are the changes
you are currently facing?

Defining the shock
and effect on farm

5. How are you responding to current issues?

Management repsonse; EO

6. What have been your greatest challenges in the past 2 years?

Defining stresses
and shocks and effect on farm in recent past

7. How have you responded to such challenges in the past?

Management response; EO

8. How were you able to solve some of your issues?

E. logic: adaptive
management
EO: risk-behavior

9. Do you feel you were able to adjust adequately?

Adaptive capacity

10. How do you imagine your farm in the near future? 1-2 years
from now? What are the challenges you expect?

E. logic: future perspective; EO: proactiveness

11. What are your plans for the future? What is your management
strategy?

E. logic: planning
EO: proactiveness
and innovativeness

12. Reflecting about all the shocks (pandemic and otherwise) your
farm has endured, to what extent do you feel able to cope and
adapt?

Perceived resilience

(B) Appendix: Conceptual framework by Manyise et al. (2019)

Figure 10 - Proposed conceptual framework on business models for resilience from an organizational entrepreneurship perspective.
Derived from (Manyise et al. 2019)

(C) Appendix: Audio recordings, transcripts and English translation of interviews.
All the interview recording and their German transcripts as well as English translations can be
viewed under this link: https://www.dropbox.com

