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Adaptation by farmers and other land managers responsible for climate-sensitive 
activities is central to ensuring resilience in the face of ongoing climate variability 
and change. However there remains an adaptation deficit among agricultural 
producers: action to reduce vulnerability to the impacts of climate change is 
insufficient. In order to motivate adaptation diverse incentives are in place most 
notably through the European Union’s Common Agricultural Policy which offers 
financial incentives to farmers. However, the effect of incentives on behavior 
appears to be low. To better understand adaptation intentions, we report on the 
results of a survey experiment assessing framing effects on German farmers. Four 
framings of adaptation motifs – financial, norms, risk awareness, and technological 
innovation – are tested against a socio-cognitive model based on Protection 
Motivation Theory (PMT). According to PMT, adaptation intentions are a function of 
an individual’s risk and coping appraisal. Results show that contrary to assumptions 
of profit maximizing individuals, economic incentives trigger less overall change 
intentions. Economic rewards do act on risk perception, but are less likely to trigger 
coping perception, while other treatments do so. As coping perception is one of two 
socio-cognitive reactions to climate change, financial incentive structures fail to act 
on about half the factors leading to adaptation intentions. These effects dependent 
on subgroups, farm structures, and are mediated by climate experience. To support 
transitions towards robust adaptation, adaptation incentives must move beyond 
financial framings alone, and leverage on farmers’ recent experiences with adverse 
climate impacts, understandings of climate change, and the influence of social 
norms.    

  

1. INTRODUCTION  

There is growing evidence to suggest the inevitability of climate change, with temperatures rising 
faster than anticipated. Observational data shows that global temperatures are tracking at the upper 
envelope of scenario curves (Rahmstorf et al., 2011), and that adaptation is urgently needed to better 
prepare for future changes. With climate change it is likely that agricultural producers will face ever 
increasing challenges (Meinke et al., 2009; Berardi et al., 2011; Rickards and Howden, 2012; 
Cradock-Henry, 2017) and the negative impacts will outweigh the positive (Pant, 2009). These 
observed and anticipated changes in climate, will be superimposed upon natural climate variability 
observed over comparable time periods and are expected to increase climatic variability and alter the 
frequency and severity of climatic extremes (Mora et al., 2013; Lenton et al., 2017; Lewis and King, 
2017). These changes are likely to have the combined effect of reducing crop yields, increasing food 
insecurity and undermining traditional agricultural practices (Howden et al., 2007; Challinor et al., 
2014; Steiner et al., 2018). Furthermore, exposure to climatic conditions is not likely to occur in 
isolation, rather in conjunction with other multiple, non-climatic stressors (Leichenko and O’Brien, 



 

2008; Wilbanks and Kates, 2010; Burton and Peoples, 2014). Adaptation – a conscious reaction to 
actual or expected changes – is essential to maintaining the competitiveness and sustainability of 
agricultural production in the face of climate change (Adger et al., 2009; Berrang-Ford et al., 2011; 
Grothmann and Patt, 2005). Studies of farmers’ perceptions of climate change show that they 
recognize changing weather trends, but do not necessarily identify them as climate change (Burke and 
Emerick, 2016; Olesen and Bindi, 2002). Climate change effects are quite heterogeneous and involve 
a high degree of uncertainty, which further complicates planning. Furthermore, the effects of climate 
change are but one limiting factor in agricultural production and planning and their relevance depends 
largely on the degree of personal affectedness (Niles, Lubell, Brown, 2015). Consequently, many 
farmers’ adaptation is limited, as has been shown in recent evaluations of U.S. farming behavior in the 
context of projected and current substantial losses and decreased productivity in the sector (Arbuckle 
et al., 2015; Burke and Emerick, 2016).  
 
Psychological factors have a considerable influence on adaptation behaviour (e.g. Burke and Emerick, 
2016; Arbuckle et al., 2015; Grothmann and Patt, 2005), however significant gaps remain in our 
understanding of the ways in which farmers’ experiences, concerns, and behaviours are linked, and 
may (or may not) catalyse adaptation actions. To understand behavioural change with regard to 
climate change issues, a number of studies have drawn on Protection Motivation Theory (PMT) 
(Grothmann and Patt, 2005; Stewart, 2009; Osberghaus et al., 2010; Cismaru et al., 2011; Koerth et 
al., 2013). PMT builds on extensive work by Rogers (1983) on protective behavior in the medical 
sciences, in which individuals show two defining socio-cognitive reactions when faced with an exterior 
risk, namely risk perception and coping perception. Grothmann and Patt (2005) extend the original 
PMT framework by further compartmentalizing and diversifying two main socio-cognitive processes for 
adaptation. They introduce a Model of Private Proactive Adaptation Action (MPPAA, Grothmann and 
Patt, 2005), adding three external factors to PMT, all of which act on an individual’s socio-cognitive 
perception of risks and/or coping capacities: (1) social discourse, (2) adaptation incentives, and (3) 
objective adaptive capacity, such as money, power, knowledge, entitlements, as well as social and 
institutional support (Grothmann and Patt, 2005, p. 204). Incentives are included as enablers; 
however, the model neither specifies how incentives act on human perception nor does it account for 
heterogeneous effects that incentives may have on individuals. Such insights are essential to 
developing a better understanding of the effects of regulation on behavior change intentions.  
This paper aims to address knowledge gaps in the literature by applying Grothmann and Patt’s (2005) 
model in an experimental setting to better account for individual farmers’ appetite for risk, and capacity 
for coping. This contributes to an empirical understanding of the measurable and alterable 
psychological conditions of individual-level behavior change and provides causal explanations for their 
relevance, based on a survey experiment, analysing framing effects on German farmers’ adaptation 
intentions. 

2. MATERIAL AND METHODS 

The primary evaluation tool was a survey questionnaire. The survey design – based on framing theory 
– enables us to draw inferences relating to attitudes and behaviour from survey data (Gaines et al., 
2006) and to help compare and assess the distinctive, causal effects of treatments. A prime motivation 
for this type of research is to determine the effects of different communications strategies of groups of 
individuals. Framing experiments emphasize certain characteristics of communication affecting 
attitudes toward an object (e.g., policy) “by increasing the weight given to a subset of relevant 
considerations“ (Bolsen et al., 2014, p. 2). Framing is considered “an unavoidable reality of the 
[science] communication process” (Bolsen et al., 2014, p. 2; Nisbet and Scheufele, 2009, p. 1771) as 
mental pictures, e.g. frames, shape the way we see the world (Lakoff 2001). One can go so far as to 
say that all information is (intentionally or unintentionally) framed by the context within which it is 
presented (Lakoff, 2004). Respondents do not enter surveys as blank slates (Sniderman, 2011, p. 
109). In other words, survey experiments can be seen as the endeavour to understand pre-treatment, 
any previous conditioning individuals experience in their day to day lives (Sniderman, 2011, p. 110). 
Building on this, the search for the ‘right‘ baseline of a framing experiment often results in a 
comparison of alternative communication strategies rather than comparison between treatment and 
no-treatment groups (Morton and Williams, 2010, p. 310). This is also applied in this study as it is 
plausible to assume that (policy) incentives can be thought of as different – and competing – frames 
that shape the everyday life of a farmer. The element of causality implicit in the research design 



 

accounts for confounding variables and facilitates the assessment of conditioning factors and their 
relative effects.   

To determine which incentives resonate most with farmers, four frames based on motivations for 
behaviour change are tested: financial matters, societal acceptance, risk information, and access to 
technology (Schwartz, 1977; Stern, 2000, 2006; Dobson, 2009; Steg and Vlek, 2009; Bain et al., 2012; 
Sunstein and Reisch, 2014; Bain et al., 2014; Kachi, 2015). The relevance of incentives to the four 
treatment groups is predicted by the Model of Private Proactive Adaptation Action (Grothmann and 
Patt, 2005). Furthermore, the effects of the four frames are compared and analyzed to assess which 
line of reasoning corresponds best with farmers. Gaining insight into the factors that explain 
adaptation behaviour can inform targeted communications to facilitate adaptation to external shocks 
and stressors (Koerth et al., 2013; Floyd et al., 2000). This implicitly assumes that successful 
adaptation is a function of both individual willingness to adapt and choice architecture that encourages 
adaptive behaviour (Sunstein and Reisch, 2014). To explore this in more detail, we test the following 
hypothesis: financial incentives trigger less pronounced socio-cognitive reaction in farmers than other 
frames that rely on different motivations for behaviour change. 

2.1. Frames tested in this Study  

There are four frames tested in this study (cf. original wording in the appendix). The baseline (Frame 
1), is based on the European Union’s Common Agricultural Policy (CAP), a system of agricultural 
subsidies and other programmes designed to incentivize good land management practices. For 
example, financial incentives or penalties encourage people to avoid losses, through climate-friendly 
farming (Stern, 2006; Dobson, 2009; Steg and Vlek, 2009). Rewards and penalties are thus the status 
quo for survey participants, and the CAP’s financial incentives for German farmers’ behaviour act as a 
basis for comparison with other frames. Financial incentives are one way of approaching individuals’ 
decisions and subsequent behaviour in interdependent situations characterised by collective action 
problems. Such situations occur when the maximisation of short-term self-interests has an overall 
negative effect on public/common interests (e.g. Ostrom, 1998). The CAP’s incentives are based on a 
rational-actor-model, which assumes that we are self-interested, short term maximisers (Ostrom, 
1998, p. 2). However, this model of decision-making has been challenged in the literature and 
consequently broadened to also include ‘irrational’ behaviour (e.g. Ariely, 2009; Sunstein and Reisch, 
2014). When assessed with a more complex theory of behaviour, the ‘redemptive power of rewards’ 
shows its flaws: Financial incentives achieve only temporary compliance, because extrinsic motivators 
do not alter attitudes that underlie behaviours, habits and norms (Kohn, 1993). As a result, financial 
penalties become less efficient. People work around them to avoid the need to change (Dobson 
2009), and, furthermore, financial rewards reduce the intrinsic motivation to act as individuals start to 
expect rewards for their behaviour after receiving the first monetary incentive (Ariely, 2009; Kohn, 
1993), which decreases the likelihood of voluntary behaviour change.  
To explore what resonates with farmers change intentions, three alternative frames to motivate and 
incentivize behaviour change in the context of climate change are tested in this study: norms, risk 
communication as well as the more controversial technological fix. To a large extent, people select 
green options that imply their idealized self-conceptions in accordance with what they want to signal to 
others (so-called expressive considerations, Sunstein and Reisch, 2014). Frame 2 is designed to 
capture an individual’s need to be seen as moral in the sense that she contributes to the sustainable 
development of society. Societal norms are important for a broader acceptance of climate adaptation 
(Sunstein and Reisch, 2014). This is because humans are deeply concerned with being seen as 
interpersonally warm, competent and moral (Bain et al., 2012). Frame 3 relates to risk communication, 
pointing to the negative effects of climate change in terms of production losses, and subsequent 
effects on future generations and the growing population. Kachi et al. (2015), for example, found that 
individuals who worry about the risks of climate change are generally more supportive of climate 
policies. While risk communication alone does not necessarily result in individual adaptive action, 
framing risks in a way that implies the (social) effects of (in)action, increases the likelihood of change 
(Bain et al., 2012, p. 3). In an experiment on communicating climate risks, Bolsen et al. (2014) find 
that an emphasis on both “individual responsibility and collective environmental benefits can stimulate 
collective action“ (Bolsen et al., 2014, p. 24). This builds on findings concerning the norm-activation-
model (NAM; Schwartz, 1977) as well as the value-belief-norm theory of environmentalism (VBN 
theory; Stern, 2000), which both have explained behavioural change intentions in other research 
designs (Steg and Vlek, 2009). More specifically, highlighting the coupled relationship between 



 

adaptation and scientific and economic progress can incentivise adaptive action. Finally, Frame 4 
showcases the benefits of technological innovation. Technology plays a critical role in adaptation (e.g. 
Boeckmann and Zeeb, 2014; Adger, 2009; Patt, 2015). For farming, technological advances – new 
machinery, management practices, and breeding, for example – have all led to higher outputs. 
Innovative technology implies behavioural change, as users of such technologies need to understand, 
buy and use them (Steg and Vlek, 2009). Incorporating a human dimension to technology 
development and implementation enhances the fit between the human-technology-environment (Pahl-
Wostl, 2002; Pahl-Wostl, 2006). Trust in technology is the first step of application, and the use of such 
technologies precedes societal support and acceptance. In the context of PMT, the implications are 
that farmers become complacent if they rely exclusively on technological fixes to cope with the effects 
of climate change.  
 

2.2. Survey Items and Logic 

 
Socio-economic and cognitive variables are most widely used to explain and better understand 
adaptation intention and behavior (Koerth et al., 2016). They provide insight into a range of factors 
including response- and self-efficacy, response costs, intrinsic and extrinsic rewards of behavior 
change, and relative vulnerability (Floyd et al., 2000; Grothmann and Patt, 2005; Stewart, 2009; 
Osberghaus et al., 2010; Cismaru et al., 2011; Koerth et al., 2013). This demographic and contextual 
information is collected via the survey instrument, including farm size, location, and ownership, farmer 
roles and responsibilities, levels of technical and informational preparedness for climate variability and 
extremes, and implementation of farming measures that are part of the European Union’s Common 
Agricultural Policy (CAP). Specific prompts to CAP measures that have a positive effect on agricultural 
adaptation to climate change (Lotze-Campen and Schellnhuber, 2009) were included in the survey. 
The survey also includes questions relating to interest and knowledge of climate change, individual 
risk perception, and trusted sources of information. To explore the mediating effect on adaptation 
intentions and behavior that has been discovered in other research projects (Koerth et al., 2016; 
Nieles et al., 2015; Koerth et al., 2013) questions on experience with extreme events are included, the 
results of which are then modelled to represent the interaction effect using cell means (Martinez, 
2015). Survey respondents’ adaptation intention is tested in a set of 16 statements that had to be 
evaluated after reading the framing treatment, with participants’ approval ratings ranging from “fully 
agree“ (5) to “do not agree“(1). The statements were chosen in accordance with Grothmann and Patt’s 
research design (2005) as well as Koerth et al.’s PMT items (2013, p. 901; cf. appendix for simple 
mean effects of all 16 dependent variables and descriptions of statements). A linear regression model 
is used to test farmers’ relative adaptation intention, analyzing the variance of approval to statements 
between treatment groups, determining their relative risk and coping appraisal after having reading 
through (i.e. being treated with) the frames. Control variables, such as the experience of an extreme 
weather event, experience of different weather trends in the past years (covering rain, drought, heat, 
storm, snow, hail, and flood), risk perception, and farming type (conventional, organic or bio-dynamic), 
were added across all OLS analyses.  

  
2.3 Sampling and Distribution 
 
The survey was distributed online via email and included a web link. Over one hundred farmers 
(n=102) participated in the survey; 85 fully completed the survey. This (n=85) provides the data for 
analysis. The survey was disseminated between October 2014 to October 2015 via farmers’ networks 
as well as one of the biggest insurance company’s mailing lists. A cover letter was attached to the 
survey, and provided background information on the study, but did not disclose the rationale for the 
experiment’s design. After clicking the link, respondents are randomly assigned to one of four versions 
of the survey versions. The treatment is introduced as a separate survey section in the form of a short 
scenario, 5-8 sentences long. Participants are evenly distributed across treatment groups (Frame 1: 
22; Frame 2: 20; Frame 3: 21; Frame 4: 22), and do not differ significantly regarding observable 
characteristics, indicating efficient randomization. Treatment groups did not differ significantly in their 
composition. The analysis of exogenous factors that could systematically mediate subjects’ responses 
reveals no results that would challenge the effect of frames on the dependent variables (cf. 
randomisation control in the appendix). This excludes any mediating effects and allows for confidence 
concerning experimental effects (McDermott, 2011). The external validity of survey experiments is the 



 

subject of some debate (McDermott, 2011; Mullinix et al., 2015). One threat to external validity is 
restricted subject participation (McDermott 2011, p. 36). To ensure variation, different networks and 
groups, representing diverging takes on agricultural production and values concerning resource-
governance have been approached over a period of one year. However, the data discussed here and 
the results from the survey experiment are based on a relatively small convenience sample. As 
Mullinix et al. (2015) show, convenience samples – including the sample in this project – do produce 
considerably similar results as population based, nationally representative samples. They conclude 
that convenience samples can play a fruitful role as research agendas progress (Mullinix et al., 2015, 
p. 111). As such, the study reported on here provides a basis for further, more in-depth analysis of 
framing effects on adaptation intentions in the agricultural sector. Such studies might enhance the 
robustness and scalability of our findings.  
 

3. RESULTS 

Most survey respondents are male (79%) with a median age of 43 years. Most respondents are farm 
owners (60%, as opposed to tenants). The average number of employees on each farm is 6.9. Survey 
respondents work between 39-40+ hours per week (83%). Most of the people who participated live in 
northern Germany, in Schleswig-Holstein (52 %), the second biggest group are from southern 
Germany, Baden-Wurttemberg (16%), and Rhineland Palatinate (7%). Most of the participants engage 
in conventional agriculture (74%) as opposed to 20% organic and 6% biodynamic agriculture. Farmed 
areas range in size from between 60 and 200ha (Cf. appendix for an overview of all survey items 
(mean, standard deviation, minimum and maximum values). Respondents’ reactions to two 
statements are discussed here to account for two of 16 facets of risk and coping appraisal: (1) 
“Climate change is a serious risk to me“ to account for risk perception, and (2) “My farming is adapted 
to climate change“ to reflect on respondents’ self-efficacy. We have chosen to discuss those two as 
they show the most pronounced results (Cf. appendix for an overview on effects on all variables). 
Previous experience with an extreme event has a demonstrated effect on the treatment group’s 
assessment of the degree to which they consider climate change a risk and how they assess their 
ability to cope with climate change. Furthermore, the framing effect differed in relation to the type of 
farm. Biodynamic and organic farmers, for example show higher degrees of agreement towards the 
statement. Heterogeneity in the data is a result of the differences across sub-groups, and can be 
explained by varying degree of adaptive capacity according to farming types. As the interaction of 
means shows, different farming types result in different effects. Treatment groups respond differently 
to the statement “Climate change is a serious risk to me“, however the results are statistically 
insignificant (cf. Table 1, Model 1). With added controls (region, farming type and individual risk 
prevalence) the overall explanatory power of the model is considerably improved (cf. Table 1, Model 
2). Organic farming turns out to be negative and highly significant (p < .05), probably explained by the 
already relatively risk approved farming type. Here, experience with an extreme event turns out to be 
positive and highly significant (p < .01). Experience acts as a moderator on one’s ability to assess 
climate risks and the respond to climate change impacts (Nieles et al., 2015; Koerth et al., 2013). 
When modelling an interaction effect between frames and previous experience of an extreme weather 
event, organic farming remains negative and significant (cf. Table 1, Model 3). The interaction reveals 
that participants respond comparatively negative to the statement “Climate change is a serious risk to 
me” if they read frame 4 and have not experienced an extreme event. This suggests that a technology 
framing of adaptation to climate change reduces risk appraisal.  



 

Table 1: Regression results “Climate Change is a serious risk to me” 

 
 Simple Effect Effect Controls Interaction Effect 

 Model 1 Model 2 Model 3 

Frame 2 0.283 0.153 -0.047 

 (0.362) (0.319) (0.493) 

Frame 3 -0.017 -0.060 -0.141 

 (0.362) (0.314) (0.490) 

Frame 4 0.018 -0.120 -1.323** 

 (0.367) (0.320) (0.610) 

CC Experience  1.225*** 0.784* 

  (0.252) (0.454) 

Conventional Agriculture  -0.662 -0.666 

  (0.488) (0.480) 

Organic Farming  -1.202** -1.124** 

  (0.546) (0.539) 

Risk_indiv  -0.169 -0.125 

  (0.140) (0.139) 

Frame 2 x CC Experience   0.356 

   (0.632) 

Frame 3 x CC Experience   0.144 

   (0.629) 

Frame 4 x CC Experience   1.603** 

   (0.716) 

Constant 3.667*** 4.124*** 4.260*** 

 (0.253) (0.740) (0.753) 

N 80 80 80 

R-squared 0.012 0.306 0.360 

Adj. R-squared -0.027 0.239 0.267 

Residual Std. Error 1.160 (df = 76) 0.999 (df = 72) 0.980 (df = 69) 

F Statistic 0.301 (df = 3; 76) 4.542*** (df = 7; 72) 3.877*** (df = 10; 69) 
***p < .01; **p < .05; *p < .1 

 
The treatment groups also respond differently to the statement “My farming is adapted to climate 
change“. Frames 3 and 4 are positive and significant (p < .05), relative to the baseline group (Table 2 
Model 1). These treatment groups therefore view regard their agricultural practices as better adapted 
than the baseline group. This effect is reduced with added controls and only treatment group 4 is 
marginally significant (p < .1) compared to baseline. The control variables added once again include 
individual experience with extremes, risk perception, and farming type. Following this, Model 3 shows 
the interaction effect between frames and experience of an extreme weather event. This improves the 
model specification and changes the framing effects. Experience with an extreme weather event is 
relevant to farmers’ self-assessment concerning farm-level adaptation and preparedness. If they have 
experience with an extreme weather event, treatment group 3 (community building frame) considers 
their farming practices to be more adaptive than the baseline group. In brief, individuals may be more 
likely to assess their self-efficacy positively having been through (and coped with) an extreme event.  
 

 



 

Table 2: Regression results “My farming is adapted to climate change” 

 Simple Effect Effect Controls Interaction Effect 

 Model 1 Model 2 Model 3 

Frame 2 0.495 0.465 0.948** 

 (0.317) (0.319) (0.457) 

Frame 3 0.545* 0.522 -0.392 

 (0.317) (0.315) (0.455) 

Frame 4 0.674** 0.597* 1.012* 

 (0.321) (0.320) (0.566) 

CC Experience  0.227 0.140 

  (0.252) (0.422) 

Conventional  -0.780 -0.823* 

  (0.489) (0.445) 

Organic   -0.458 -0.592 

  (0.546) (0.500) 

Risk_indiv  -0.152 -0.139 

  (0.140) (0.129) 

Frame 2 x CC Experience   -0.827 

   (0.587) 

Frame 3 x CC Experience   1.520** 

   (0.583) 

Frame 4 x CC Experience   -0.493 

   (0.664) 

Constant 2.905*** 3.881*** 3.954*** 

 (0.221) (0.741) (0.699) 

N 80 80 80 

R-squared 0.064 0.139 0.317 

Adj. R-squared 0.027 0.056 0.218 

Residual Std. Error 1.014 (df = 76) 0.999 (df = 72) 0.909 (df = 69) 

F Statistic 1.736 (df = 3; 76) 1.667 (df = 7; 72) 3.204*** (df = 10; 69) 
***p < .01; **p < .05; *p < .1 

 

4. DISCUSSION 

PMT has been successfully applied and evaluated as a valuable, viable model for understanding 
individual and community interventions in both medical sciences and work on climate change and 
behaviour (Floyd et al., 2000; Cismaru et al., 2011). In general, coping variables show slightly stronger 
relations with adaptive behaviours than threat appraisal (Floyd et al., 2000). This relationship is also 
apparent in the sample analyzed here. What is also clear, is that psychological factors have a 
considerable influence on adaptation behaviour and decision making (e.g. Burke and Emerick, 2016; 
Arbuckle et al., 2015; Kachi, 2015; Bain et al., 2014; Grothmann and Patt, 2005) and should be 
considered as equally important as structural barriers to change. While the complexity underlying 
decision-making cannot be disregarded, there are several factors that can be discussed as 
generalizable, comparable trends between individual attitudes, values and subsequent behaviours 
directed towards adaptation. The model applied here accounts for such factors by looking at socio-
economic and cognitive variables, social setting, and more specifically at incentives. Treatment effects 
in this study show that incentives do not automatically act as enablers of an adaptive response; rather 



 

the direction and power of incentives on socio-cognitive processes in farmers is highly dependent on 
farming contexts. Furthermore, certain conditioning factors, such as previous experience of an 
extreme weather event, lead farmers to different adaptation intentions (Niles et al., 2015). Experience 
with extreme events mediates the socio-cognitive prevalence to form adaptation intentions. In this 
context, the decision to adapt is a positive function of severity of a risk, perception of vulnerability as 
well as the belief that one can perform a coping response and that the benefits of this coping response 
will outweigh the costs of the specific activity. This is particularly true of the latter; viz. the variables 
that account for an individual’s coping appraisal, e.g. self-efficacy and response efficacy, were strongly 
related with an intention to adapt when emphasis was on both individual responsibility and collective 
environmental benefits. Part of this response can certainly be attributed to biases, however, as this is 
an experimental setting, it suggests a causal mechanism between a) realising that one is capable of 
making a difference and b) the perception of individual responsibility to act for the individual as well as 
public good is a desired action. Adaptation is realized relative to the strength with which exterior 
factors impact on an individual’s evaluation of adaptation intentions; they act as mediators to our own 
cognitive response to real world threats (Grothmann & Patt, 2005). Drawing on the outcomes of this 
research, it can be said that financial incentive structures – the status quo of environmental and 
climate change incentives – act on risk appraisal, but have only a limited positive effect on coping 
appraisal. This corresponds with findings elsewhere (e.g. Bolsen et al., 2014, p. 24; Koerth et al., 
2013). In practical terms, it is less likely that policy incentives stimulate adaptation intentions, and 
underscores the potential benefits of a redesign of current governance mechanisms for farming. 
Finally, the insight into communication of technological innovation and its negative effects in risk 
appraisal suggests that trust in technological fixes might lower adaptation intentions. In closing, the 
PMT model provides a starting point for evaluating tendencies and trends in farming communities, but 
the results of the experiment show the need to further our understanding of the factors that lead to 
adaptation intention, decision and action. The dynamics between conditioning and mediating factors 
that have an impact on adaptation intentions is a first step in this direction and can help inform 
discussions on targeted policy design and communication. Limitations of the current study – including 
its explanatory power – are a function of the small sample size, and easily remedied. Additional 
studies, for example, could compare diverse regional backgrounds, work with farmer focus groups to 
discuss the appeal of specific policy measures, or follow a vignette study design to test different policy 
framings against each other, and develop appropriate and effective strategies for adaptation 
communications. To analyse the relevance of incentives for behaviour over time, time panel data 
could be included that tests the effects of interventions in specific settings. 
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7. APPENDIX 

 
The survey was distributed in German. The original wording of the frames is as follows: 

1: DE: Neben der Sicherung des landwirtschaftlichen Einkommens ist es das Ziel der neuesten Agrarreform, eine Anpassung 
an den Klimawandel zu ermöglichen. Es macht Sinn, wenn die Europäische Union mit Subventionen auf Veränderungen des 
Klimas reagiert. Denn wenn ich meine Produktionsweise verändern soll, dann muss ich dafür auch eine entsprechende 
Bezahlung erhalten. / EN: Besides providing a safe source of income, the latest reform of the Common Agricultural Policy aims 
to enable adaptation to climate change. It makes sense for the European Union to react to and act against climate change by 
implementing subsidies. If I am to change my production, I have to be payed to do so. 

2: DE: Aus Umfragen geht hervor, dass es für immer mehr Menschen in Deutschland wichtig ist, klimafreundlich zu leben. Dafür 
verändern wir alle schrittweise unser Verhalten und arbeiten gemeinsam einer nachhaltigeren Lebensart entgegen. Das ist 
insbesondere deshalb wichtig, weil wir die Folgen des Klimawandels verringern können, wenn alle an einem Strang ziehen. Ich 
fühle mich in einer Gesellschaft wohl, in der alle gemeinsam für die gute Sache Veränderungen erwirken. So kann Klimawandel 
weniger Schaden anrichten. / Studies have shown that it is increasingly important for Germans to live in an environmentally 
way. To do this, we all change our behaviour bit by bit and work towards a more sustainable lifestyle. This is important, because 



 

we can limit the effects of climate change if we all work together. I feel at home in a society where all collaborate for a good 
cause and try to bring about change. This way, climate change can cause less damages. 

3: DE: Zukünftige Generationen sind mit den Folgen des Klimawandels konfrontiert. Schon heute ist die landwirtschaftliche 
Produktion durch Klimaveränderung beeinflusst. Die Forschung zeigt, dass der Klimawandel die Landwirtschaft so stark 
verändert, dass Erträge sinken. Für die wachsende Weltbevölkerung muss zudem immer mehr Nahrung produziert werden. 
Wenn wir heute etwas verändern, sichern wir die zukünftige Versorgung mit Nahrungsmitteln. Darüber hinaus gewährleistet 
eine Anpassung an den Klimawandel den stabilen Erwerb von Landwirten. / EN: Future generations are confronted with the 
consequences of climate change. Already today, agricultural production is impacted by it. Studies show that climate change can 
lead to lower profitability and yields. However, for a growing population we have to provide more food. If we change something 
today, we can provide future food security. Furthermore, adaptation to climate change provides a stable profit for farmers. 

4:  DE: Alles ändert sich. Ich weiß, dass ständig neue Maschinen entwickelt werden, die mir das Leben einfacher und 
angenehmer machen können. Wenn ich heute anfange, in technologische Innovation zu investieren, ist das ein Vorteil für 
meinen Anbau. Bestimmt kann man auf diesem Wege bessere Erträge erwirtschaften und gleichzeitig auf das Klima achten. / 
EN: Everything is in flux. I know that new machinery is constantly being developed that can make my life easier. It is beneficial 
for my farming if I start to invest in technological innovations today. Surely, this is a way of both achieving is higher yields and 
being conscious of climate change. 
  
  

Table A1: Overview of all Variables 

Statistic N Mean St. Dev. Min Max 

Age 85 2,054.482 751.479 1,916 8,900 

Gender 84 0.155 0.364 0 1 

No_onfarm 83 6.916 23.293 1 200 

No_People_Sale 84 3.488 15.112 1 140 

No_People_Farming 82 1.707 0.923 1 5 

No_People_Innovation 82 2.341 2.267 0 20 

Work_Time 83 3.819 0.735 1 5 

Owner 85 0.576 0.822 0 2 

Region 85 4.294 3.891 1 14 

Average_No_Crops 83 5.675 8.261 0 60 

Use_of_Farmadvice 85 2.624 1.058 1 5 

Info_CC 85 3.576 0.792 2 5 

Network_Active 85 2.259 0.888 1 4 

Imp_PolReg 85 3.129 1.193 1 5 

Imp_Ecopactise 85 4.082 0.954 1 5 

Imp_Weatherinfo 85 4.518 0.781 1 5 

Imp_Subsidies_Sustainability 85 3.506 1.231 1 5 

Imp_Invest_CCinfrastruc 85 3.624 1.012 1 5 

Imp_Tech_Innovate 85 3.718 0.934 1 5 

Imp_Info_CC 85 3.600 0.966 1 5 

Crop_Rotation 85 0.965 0.763 0 2 

Grassland 85 1.000 0.802 0 2 

Crop_Diversity 85 0.812 0.809 0 2 

Insurance_CC 85 0.129 0.431 0 2 

Insurance_Seeds 85 0.176 0.492 0 2 

Improve_Irrigation 85 0.271 0.585 0 2 

Move_Cropland 85 0.224 0.564 0 2 

Frost_Protection 85 0.118 0.391 0 2 

Int_Pesticide 85 0.412 0.623 0 2 



 

Risk_indiv 85 2.694 0.873 1 5 

Trust_Church 85 2.435 1.139 1 5 

Trust_Fedgov 85 2.447 0.970 1 5 

Tust_LocalPolitics 84 2.750 1.028 1 5 

Trust_EU 84 2.250 0.930 1 5 

Trust_Police 85 3.341 0.958 1 5 

Trust_Friends 84 4.238 0.801 1 5 

Trust_Strangers 85 2.529 0.971 1 5 

Trust_Neighbors 85 3.412 0.930 1 5 

Trust_Colleagues 84 3.512 1.000 1 5 

Trust_Media 84 2.226 0.961 1 5 

Prev_Extreme_Weather 85 0.647 0.481 0 1 

Prep_Tech 84 2.738 1.077 1 5 

Prep_Financial 85 2.729 1.117 1 5 

Occ_Flood 84 0.345 0.478 0 1 

Occ_Drought 85 0.671 0.473 0 1 

Occ_Snow 84 0.119 0.326 0 1 

Occ_Hail 83 0.217 0.415 0 1 

Occ_Storm 85 0.600 0.493 0 1 

Occ_Rain 85 0.753 0.434 0 1 

Occ_Heat 85 0.588 0.495 0 1 

OV_thinkCC 80 4.475 0.811 2 5 

OV_CCnoRisk 80 2.050 1.135 1 5 

OV_CCnoAdapt 80 2.438 1.146 1 5 

OV_CCrisk 80 3.737 1.145 1 5 

CC_longtermEffect 80 4.050 1.018 1 5 

OV_CCnow 80 4.150 1.032 1 5 

OV_CCimplPersonal 80 3.913 1.021 1 5 

OV_CCBadFuture 80 4.075 0.911 2 5 

OV_AdaptSingle 80 3.413 1.299 1 5 

CC_AdaptFarming 80 3.325 1.028 1 5 

OV_PrevRisk 80 3.875 0.933 2 5 

OV_AdaptPersSafe 80 3.450 1.005 1 5 

OV_AdaptnoEffect 80 3.013 1.153 1 5 

OV_AdaptCosts 80 3.925 0.991 1 5 

OV_AdaptTimeNeed 80 2.450 1.135 1 5 

OV_Spending 80 2.638 1.183 1 5 

Frame_num 85 2.506 1.140 1 4 
 


