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Abstract

The lack of timely adaptation in agriculture may hamper prosperous farm developments by neglecting risks

and opportunities emerging from climate change. Understanding farmers’ perceptual and socio-cognitive

processes is key in order to encourage on-farm adaptation. We aim at investigating how farmers’ individual

cognition on climate change and adaptation as well as socio-environmental context factors affect agricultural

adaptation intention and avoidance. We build on the Model of Private Proactive Adaptation to Climate Change

(MPPACC) and apply a qualitative interview approach in two Austrian farming regions. Twenty semi-

structured interviews have been conducted with 29 farmers. Based on the results of the qualitative content

analysis, we have identified four groups of farmers, which differ in the formation process of adaptation

intention and avoidance: (i) climate change adaptors, (ii) integrative adaptors, (iii) cost-benefit calculators,

and (iv) climate change fatalists. Farmers who are part of groups (i)–(iii) form adaptation intentions, whereas

climate change fatalists do not intend to adapt. According to our analysis, adaptation intentions are only

formed if farmers are aware of effective adaptation measures, accept personal responsibility for their farms,

and evaluate adaptation costs positively (i.e. adaptation appraisal). Farmers’ climate change appraisal as well

as farm and regional characteristics are also perceived relevant for farmers’ adaptation decisions but seem to

be less important than adaptation appraisal. Therefore, we conclude that engagement strategies and outreach

efforts need not only address risks and opportunities, but should also strengthen farmers’ self-responsibility

and offer adaptation measures tailored to the regional characteristics and the farmers’ needs.
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Introduction

Agriculture is one of the most climate-sensitive sectors and directly affected by changes in physical and

chemical climate conditions. Farmers may implement climate change adaptation measures to reduce or avoid

adverse developments and take advantage of emerging opportunities. Others may forbear to adapt which

results in a lack of timely adaptation. Farmers’ adaptation decisions—such as other human behaviour—

underlie perceptual and socio-cognitive processes that are interwoven and refer to selecting, organizing, and

interpreting sensory information. Socio-cognitive processes consider that human cognition also depends on

the broader socio-environmental context, which may differ by culture and geographic region and may change

over time (Grothmann and Patt 2005; Kastanakis and Voyer 2014; Risbey et al. 1999).

The relevance of perceptual and socio-cognitive processes for climate change adaptation in agriculture are

underlined by the fact that farmers’ adaptation decisions take place at local level and respond to perceived

socio-environmental contexts including, for instance, social and institutional support, cultural values and

norms, regional characteristics, and climate-related trigger events (Grothmann and Patt 2005; Mitter et al.

2018). Against this background, perceptual and socio-cognitive processes have been investigated for farmers

working in different cultural contexts and geographic regions, including major farming regions in North

America (e.g. Arbuckle Jr et al. 2013; Doll et al. 2017; Haden et al. 2012; Mase et al. 2017; Nicholas and Durham

2012), South America (e.g. Frank et al. 2011), Europe (Alcon et al. 2014; Otto-Banaszak et al. 2011; Woods et al.
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2017), Asia (Abid et al. 2015; Burnham and Ma 2017; Dang et al. 2014; Soriano et al. 2017), Africa (Mulenga et al.

2017), and Australia and New Zealand (Niles et al. 2016; Sanderson and Curtis 2016). The empirical results

support the necessity to investigate and evaluate these processes within particular cultural and geographic

contexts. For instance, Sanderson and Curtis 2016 show that cultural factors influence farmers’ climate change

risk perception, which inform their adaptation decisions. Such detailed analyses for specific cultures and

regions also contribute to expand and extend the knowledge on climate change adaptation in agriculture and

establish the basis for subsequent integrative research.

In our research, we focus on Austrian farmers because of three reasons. First, climate change impacts may

threaten Austrian farmers differently than their peers in other agro-environmental zones because climate

change projections for the alpine region are particularly uncertain. Such uncertainties can decrease farmers’

intentions to adapt (Spence et al. 2012) and are mostly due to Austria’s location in a transition zone between

rising winter precipitation in northern and declining summer precipitation in southern Europe (Gobiet et al.

2014; Haslinger et al. 2016; Heinrich et al. 2013).

Second, Austrian agriculture is highly diverse and provides multiple services such as high quality food, fodder,

fiber and bioenergy, soil and water quality regulation, carbon sequestration, and landscape esthetics. These

multiple services are of relevance for other economic sectors such as energy, water, and tourism indicating

potential cross-sectoral impacts of climate change adaptation in agriculture.

Third, scientific knowledge on farmers’ perspectives on climate change adaptation is limited to a small region

and selected adaptation measures (Pröbstl-Haider et al. 2016). It lacks on a profound understanding of

Austrian farmers’ climate change and adaptation appraisal even though it has been argued that such

information could be useful to inform adaptation engagement strategies, outreach efforts, and the design of

agricultural and climate policies (Arbuckle et al. 2014). Even more, practitioners working in agricultural and

environmental organizations, i.e. agricultural knowledge brokers, perceive that Austrian farmers’ adaptation

efforts are limited and climate change-related challenges and chances are not fully addressed in different

Austrian farming regions (Mitter et al. 2018). The farmers’ lack in timely adaptation is evident even though

selected adaptation measures have been identified effective for particular farming regions (Kirchner et al.

2015; Mitter et al. 2015; Schönhart et al. 2014), and collaboration between scientists and agricultural

stakeholders has been intensified in the context of climate change adaptation (see e.g. Mitter et al. 2014).

We aim to explore perceptual and socio-cognitive processes influencing Austrian farmers’ climate change and

adaptation appraisal, which are expected to create either agricultural adaptation or avoidance. In our analysis,

we consider both response strategies, while previous studies have focused on adaptation intention and mostly

ignored avoidance (except for Kuruppu and Liverman 2011). In particular, we investigate how farmers’

adaptation intentions and avoidance are formed by considering the following research questions: (i) How do

Austrian farmers perceive and appraise climate change? (ii) To what extent are Austrian farmers aware of

climate change adaptation measures and how do they appraise their scope of applicability? (iii) How do

Austrian farmers’ adaptation intentions develop and how do socio-environmental context factors matter?

Despite purposeful selection of farming regions is standard for this type of research (Woods et al. 2017), it also

means that the research results for Austrian farmers are of limited transferability to other cultural contexts

and geographic regions. However, the results may be partially translated to farming regions that share similar
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cultural values and norms and are located in comparable agro-environmental zones, i.e. continental and alpine

south as reported in Metzger et al. 2005. Accordingly, we may expect similar response strategies to climate

change, i.e. adaptation intention or avoidance, in several farming regions in Central and Eastern Europe, where

investigations on farmers’ climate change perceptions and adaptation intentions are limited.

The article is structured as follows. First, we provide a review on theories relevant for analyzing perceptual and

socio-cognitive processes in agricultural adaptation. Then, we summarize data collection and analysis, and

present empirical findings with respect to climate change and adaptation appraisal, agricultural adaptation

intention, and avoidance. Finally, we discuss our empirical findings and draw conclusions.

Analyzing Perceptual and Socio-Cognitive Processes in Agricultural
Adaptation

A variety of recent analyses has investigated farmers’ perceptions of climate change and their intended

adaptation behaviour. They differ in theoretical assumptions and identified drivers for agricultural adaptation,

which are reviewed and summarized in the following. Reviewing theories relevant to agricultural adaptation

intentions highlights their complementarities and summarizing results from their application in various

farming regions emphasizes their usefulness for understanding causes of intended behaviour. Based on the

review results, we have chosen a theoretical model for our empirical analysis, which is presented below.

Review of Theories Relevant for Climate Change Adaptation in Agriculture

Behavioural theories explain adaptation intentions through various perceptual and socio-cognitive processes.

Of particular relevance to agricultural adaptation are (i) the Theory of Planned Behaviour (TPB; Ajzen 1985)

that draws on the Theory of Reasoned Action (TRA; Fishbein and Ajzen 1975), (ii) the Values Beliefs Norms

Theory (VBN; Stern 2000), (iii) the Protection Motivation Theory (PMT; Rogers 1983; Rogers and Prentice-

Dunn 1997), and (iv) the Model of Private Proactive Adaptation to Climate Change (MPPACC; Grothmann 2005;

Grothmann and Patt 2005), which has its roots in PMT.

TRA and its extension, the TPB, are based on proximal causes of an individuals’ particular behaviour and focus

on intra- and interpersonal factors such as ‘attitude toward the behavior’ and ‘subjective norm’ (Ajzen 1985;

Fishbein and Ajzen 1975). Compared to TRA, TPB incorporates ‘perceived behavioural control’ as an additional

factor, which refers to the person’s perception of personal control over the outcome of a particular behaviour.

TRA and TPB have proven useful for explaining how the mentioned factors affect intended behaviour.

However, they do not provide insights into other relevant intrapersonal factors such as habits, emotions or

experience and do not reflect on socio-environmental context factors. This is also true for VBN, which

emphasizes normative influences on intended behaviour and pays limited attention to socio-environmental

context factors. VBN suggests that personal values are antecedents of environmental beliefs, and personal

norms are activated when a person believes that their violation would adversely affect things he or she values.

Together, personal values, beliefs (including environmental worldviews, understanding causes and effects of

environmental threats, and personal capacity to address these threats), and moral norms explain a

considerable amount of variance in pro-environmental behaviour (Stern 2000). Similarly, PMT assumes that

the perception of threat and the desire to avoid damage motivates people to change their behaviour or protect

themselves (Floyd et al. 2000). PMT is organized along the two cognitive processes of ‘threat’ and ‘coping

appraisal’, whereas socio-environmental context factors are not considered. In their MPPACC, Grothmann and
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Patt 2005 reframe the two cognitive processes of PMT to ‘climate change risk’ and ‘adaptation appraisal’ and

extend the model by socio-environmental context factors.

Although TPB, VBN, and MPPACC share two major components, i.e. perceptual and cognitive processes that

stimulate and guide behaviour as well as the perceived personal capacity to engage in risk reduction (McLeod

et al. 2015) the reviewed theories differ in their focus and consideration of intrapersonal and socio-

environmental context factors. Perceptual and cognitive processes that stimulate and guide behaviour refer to

behavioural, normative and outcome beliefs in TPB, to personal values and beliefs (i.e. ecological worldview

paradigm) in VBN, and to climate change risk appraisal (i.e. perceived probability and severity) in MPPACC.

The perceived personal capacity to engage in risk reduction refers to perceived behavioural control in TPB, to

perceived ability to reduce threat in VBN, and to perceived self-efficacy in MPPACC. In contrast to the other

theories explained above, only the MPPACC introduces context factors with particular relevance for climate

change adaptation.

Major Drivers of Agricultural Adaptation in Different Cultural and Geographic
Contexts

The reviewed theories and models have been empirically tested, modified, or refined for the agricultural

adaptation context at different locations. For instance, Roesch-McNally et al. 2017 combine TRA and TPB with

the ‘anatomy of adaptation’ suggested by Smit et al. 2000 to build a new conceptual framework for

investigating adaptation intentions under a climate change scenario. They show that U.S. Corn Belt farmers

intend to implement particular adaptation measures if they believe in their efficacy which farmers may learn

from own experience or experience of their peers. Niles et al. 2016 apply TPB in two farming regions in New

Zealand and find that intended and actual implementation of adaptation measures are influenced by different

factors. They highlight that climate change attitudes and beliefs are only related to intended but not to actual

adaptation. Arunrat et al. 2017 use TPB and show that adaptation intention of farmers in a Thai region is

mostly affected by perceived behavioural control factors, followed by attitude and subjective norm. Behavioural

control is operationalized by assessing farmers’ self-confidence in adjusting current farming practices in the

next three years, attitude refers to perceived importance and usefulness of adaptation, and subjective norm

relates to perceived social pressure on adaptation behaviour. Hu et al. 2006 use TPB to examine farmers’ use of

weather and climate forecasts in eastern Nebraska and the U.S. Corn Belt. Their results suggest that farmers

perceive the usefulness of forecasts as rather low and depend on expert knowledge for a regular use.

Research on farmers in the U.S. state of Iowa is based on the VBN and reveals that farmers’ belief in climate

change significantly influences perceived risks from climate change, which, in turn, fosters agricultural

adaptation. Their findings also suggest that farmers who believe in human induced climate change are more

likely to support public action on greenhouse gas emissions. However, causal attribution seems to be less

relevant for decision-making in agricultural adaptation (Arbuckle et al. 2015). Sanderson and Curtis 2016

operationalize VBN and demonstrate the importance of cultural factors for farmers’ climate change risk

perception, which informs their decisions to apply adaptive water conservation strategies in an Australian

region.

Duinen et al. 2014 base their investigation on PMT and find that Dutch farmers’ motivation to adapt to

droughts can be explained to a significant extent by cognitive factors, i.e. perceived severity of potential

consequences, perceived control efficacy, adaptation cost and self-efficacy. McClaran et al. 2015 use PMT to
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structure their analysis on livestock ranchers in the U.S. state of Arizona. Their findings suggest that the

perceived efficacy of selected drought adaptation measures is positively related with implementation. Dang et

al. 2014 draw on PMT to explore farmers’ perceived risks and adaptation intentions in the Mekong Delta,

Vietnam, and find that risk perception increases with belief in climate change, experienced impacts and lack of

public adaptation programs. Building upon PMT, Truelove et al. 2015 analyse paddy farmers’ drought

adaptation intentions in Sri Lanka and conclude that efficacy beliefs are the most substantial predictor.

Kuruppu and Liverman 2011 adopt elements from MPPACC for the small island of Kiribati and reveal that belief

in self-efficacy drive intentions to adapt to water stress. Similarly, Burnham and Ma 2017 use MPPACC and

find that perceived self-efficacy including human and financial capital, institutions and entitlements as well as

information, technology and other infrastructure increases adaptation intention among small-holder farmers

in China. Woods et al. 2017 build on MPPACC and find a positive correlation between Danish famers’ concern

about climate change and intended adaptation to negative impacts. Their results also suggest that farmers

respond to potential opportunities emerging from climate change. Frank et al. 2011 incorporate social identity,

which represents an individual’s sense or knowledge of membership in a social group, in MPPACC and confirm

its importance for the formation of adaptation intentions in an empirical analysis of coffee farmers in Chiapas,

Mexico. Consistent with MPPACC, Eakin et al. 2016 explore the effects of objective and subjective capacities on

farmers’ adaptive capacity in central Arizona, U.S. and suggest that ‘linking’ capacities such as political and

social capital are required for collective action.

The summarized empirical results imply that pertinent adaptation measures, prevailing farming systems,

cultural values, and norms as well as geographic regions are contexts that need to be considered for

operationalizing theories and framing research questions.

Theoretical Model for the Empirical Analysis

We have chosen the theoretical MPPACC as heuristic for our empirical research, because it is well suited for

structuring farmers’ narratives and analyzing farmers’ climate change and adaptation appraisal as well as

their effects on adaptation intention and avoidance including socio-environmental context factors. Building

on MPPACC, we empirically examine farmers’ individual perceptions towards climate change and adaptation

and consider how socio-environmental context factors affect adaptation intention (see Fig. 1). We assume that

an individual has to perceive and evaluate a certain risk or opportunity in a first step (climate change

appraisal), and evaluate his or her subjective capability to deal with this risk or opportunity in a second step

(adaptation appraisal). While MPPACC is limited to risks and explicitly excludes opportunities (Grothmann

and Patt 2005), we consider both risks and opportunities following the commonly accepted definition of

climate change adaptation (IPCC 2014). Adaptation appraisal consists of three sub-components, i.e. ‘perceived

adaptation efficacy’, ‘perceived self-efficacy’, and ‘perceived adaptation costs’, which are closely related and

thus added up.

Depending on the outcome of the two steps, we consider two socio-cognitive pathways an individual may

follow to deal with climate change, i.e. agricultural adaptation intention or avoidance. Agricultural adaptation

refers to measures that prevent physical or monetary damage or provide new opportunities, whereas

avoidance relates to reactions such as ‘wishful thinking’, ‘denial’, ‘religious faith’, and ‘fatalism’ that typically

prevent negative emotional consequences of perceived risks and expected impacts. Climate change appraisal

(including risk and opportunity appraisal) and adaptation appraisal (including perceived adaptation efficacy,
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self-efficacy, and adaptation costs) are assumed to be positively related to adaptation intention (as indicated by

the ‘+’ sign in Fig. 1). Risk appraisal is assumed to be positively (+) and adaptation appraisal is assumed to be

negatively related (−) to avoidance indicating that an individual would respond with ‘avoidance’ if he or she

appraises climate change as a risk but is not aware of adaptation measures that are effective, practicable and

efficient.

According to MPPACC, adaptation intention is the necessary prerequisite for actual adoption of adaptation

measures, while avoidance is discerned as a barrier to adaptation (Grothmann and Patt 2005). Additionally and

similar to MPPACC, socio-environmental context factors such as farmers’ personal characteristics, farm

characteristics including farm succession, regional characteristics, adaptation barriers as well as an

individual’s perception thereof are considered. With respect to farmers’ personal characteristics, we follow the

classification by Schmitzberger et al. 2005 and consider farmers’ state of knowledge, their age as well as their

attitude towards agriculture and the environment. Farm characteristics include farm size, farm type,

cultivation system, major production activities, and future perspectives (i.e. farm succession). Criteria related

to regional characteristics comprise freshwater availability as well as land cover, land use, and landscape

patterns.

Fig. 1

Theoretical model for analyzing farmers’ individual perceptions and cognition towards climate change and adaptation based

on the MPPACC by Grothmann and Patt 2005

Material and Methods

Drawing on MPPACC, we have employed a qualitative interview approach for investigating farmers’ climate

change and adaptation appraisals, adaptation intentions, and avoidance. The qualitative interview approach

allows us to examine how farmers’ mental conditions, their adaptation actions and socio-environmental

context factors are interlinked. Furthermore, it enables us to better understand farmers’ social construction of

reality and analyze individuals’ cognition, subjective views and social realities, including beliefs, attitudes, and

perceptions. Its major strength is to identify patterns in the formation process of adaptation intentions that

exist in the Austrian agrarian society. These patterns may correspond to the assumptions of the theoretical

model but may also go beyond.

We aimed at interviewing a diverse group of farmers from two major farming regions in Austria, the

Mostviertel and South-East Styria, in order to record a broad spectrum of farmers’ climate change and impact
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perceptions as well as adaptation intentions. We applied the technique of maximal variation sampling where

the sample size is typically small but maximizes the diversity relevant to the research question (Flick 2009).

The farmers’ and the farms’ diversity was considered with respect to gender and age, major production

activities, chosen cultivation system, farm size, full/part-time farming, and topographic and pedo-climatic

heterogeneities of the location (see SM 4 in the supplementary material).

We used direct and indirect approaches for getting in contact with potential interviewees. Direct approaches

imply that scientists identify potential interviewees contributing to the maximal variation sample directly, e.g.

via online search or established professional or personal networks. Indirect approaches mean that potential

interviewees are suggested by a ‘gatekeeper’ such as extension experts affiliated to the regional chambers of

agriculture or through snowball sampling where already interviewed farmers provide new contacts (Helfferich

2005). Most interviewees were recruited indirectly, i.e. via extension experts who provided farmers’ contact

details, and directly through the interviewer’s network (see SM 4). We aimed at conducting the interviews

with the person(s) responsible for adaptation decision-making. Depending on the decision competences on

the farms, we included farm managers and possibly other family members. In total, twenty semi-structured

face-to-face interviews were conducted with 29 persons. Thirteen interviews were held with a single farm

manager and another four interviews with a farming couple. One interview took place with a farmer and his

successor and one with a farming couple and their successor. Another interview involved three generations, i.e.

a farmer and his daughter and grandson. Participation in the interview was voluntary and the interviewees

decided on the number of participants. Involving all persons responsible for adaptation decision-making on a

farm in an interview is reasonable because such an approach stimulates the interviewees, supports them in

recalling activities and events, provides some quality control, and can lead beyond the responses of individuals

(Flick 2009; Patton 2002).

The face-to face interviews were carried out on the farms of the interviewees during the growing period in

2016. An interview guide with open-ended questions was designed (see SM 1) covering the concepts of the

theoretical model introduced above. Open-ended questions were asked in order to encourage farmers to report

more rather than less, to gain farmers’ personal information, and to elicit new phenomena and unexpected

structures, as recommended by Lamnek 2010 and Weischer 2007. The interview guide supported the

interviewer in tailoring the questions to the interviewees and in ensuring that all relevant aspects were

covered. It was pre-tested with farmers who were not included in the original sample and slightly changed

based on the received feedback. Each interview started with the introductory question: “To start with, would

you please share your view on climate change?” with the intention of stimulating narration, and obtaining

information on farmers’ belief in and attitude towards climate change. Further topical areas of the interview

guide were (i) perceived and expected changes in climate conditions, (ii) perceived and expected climate

change-related impacts, (iii) adaptation measures already implemented or planned to be implemented in the

future, and (iv) factors stimulating or impairing the implementation of adaptation measures. The sequence of

the questions and their particular wording were adjusted to the interview situation in order to keep up the

‘narrative line’ (Weller et al. 2010).

At the end of the semi-structured interviews, which lasted between 30 and 120 min the interviewees were

asked to fill out a standardized one-page questionnaire about demographic data, i.e. year of birth, gender, and

farm structural data, i.e. major production activity, cultivation system, farm size, and full/part-time farming
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(see SM 2). After the interview, the interviewer took structured notes to summarize interview atmosphere and

context (see SM 3).

According to the criterion of ‘theoretical saturation’ (Glaser and Strauss 1967), sampling was stopped when

informational saturation was reached, i.e. when no new insights were obtained. The sample size is sufficient

because of the explorative character of our study which aims at describing a detailed picture of Austrian

farmers’ perceptions and adaptation intentions in various farming contexts and because of combining the

maximum variation sample and the saturation criterion (Baker and Edwards 2012; Crouch and McKenzie

2006).

Each farmer agreed to a confidential use of the word-for-word transcript of the interview by signing a consent

form. The farmers were given the opportunity to correct factual errors in the interview transcript before data

were further analyzed. The interviewees were coded in the transcripts in order to guarantee confidentiality.

The codes describe the farming regions (M for Mostviertel, and S for South-East Styria), the interview held in

the region numbered consecutively from 1 to 10, and—in case of multiple interviewees in one interview—an

additional number referring to the interviewee (e.g. M4,1 and M4,2; see SM 4). These codes are used in the

results section to trace the interviews.

The interview transcripts were analysed systematically by means of a qualitative content analysis (see

Mayring 2010, Kuckartz 2014). Facilitated by the software Atlas.ti (see atlasti.com for more information), the

qualitative content analysis was performed in two steps. In the first step, codes were deductively defined based

on the theoretical model outlined above, and relevant text passages of the empirical material were assigned to

these codes in Atlas.ti. Deductive codes included, for example, belief in climate change, perceived/expected

changes in climate conditions, perceived/expected climate change-related risks/opportunities, already

implemented/planned adaptation measures, perceived effectiveness/efficiency of adaptation measures, and

perceived adaptation costs. Code definitions were based on the relevant theoretical literature (Grothmann

2005; Grothmann and Patt 2005; Grothmann and Reusswig 2006) and saved as code comments in Atlas.ti. In a

second step, these codes were further decomposed inductively, i.e. based on the empirical material, for

instance to introduce sub-categories or an evaluation. Furthermore, new codes were added for emerging

topics. The combination of theoretically- and empirically-driven coding is known as deductive-inductive

strategy and widely recommended in the literature in order to increase analytical flexibility and thus utilize

the qualitative material as effectively as possible (Gläser and Laudel 2013; Kuckartz 2014; Schreier 2014). It

should be noted that there is no algorithm for automatically assigning text passages of the interview

transcripts to the defined codes. Developing and applying the code system is an interpretative process based

on the intellectual performance of the analysts. The code system was developed in close cooperation by a team

of researchers, whereby text segments of the interview transcripts and respective coding were discussed

thoroughly in order to improve and refine the code system iteratively.

Results

In the following, we suggest pathways through the MPPACC by presenting four different groups of farmers and

how adaptation intention and avoidance are formed within these groups. Furthermore, we link the relevant

context factors to the identified groups of farmers. The results are summarized in Table 1.
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Table 1 Summary on the major components of the Model of Private Proactive Adaptation to Climate Change
(MPPACC) for the four, empirically-based groups of farmers, which differ in the formation process of
adaptation intention and avoidance

Climate Change Adaptors

The first group of farmers, the ‘climate change adaptors’, perceive climate change mostly as a risk, have

successfully implemented adaptation measures on their farms, indicate adaptation intentions and do not

address avoidance.

In the context of climate change appraisal, the climate change adaptors report a variety of perceived changes

in regional climate conditions and attribute their perceptions to climate change. Perceived changes include

shorter and milder winters with little or no snow, an increase in the number of sunny days and sun intensity, a

higher frequency of summer droughts as well as an increase in ‘chaotic’ and hardly predictable weather

conditions such as early onset of spring and snow in late spring. The climate change adaptors have already

experienced a bandwidth of negative impacts and expect that these impacts will affect their farms in the future

as well. Accordingly, risk perception dominates and perceived opportunities related to climate change are rare.

In particular, the farmers report decreasing yield levels and crop failure, pest pressure and sunburn in orchards

as well as pest pressure, wind and snow breakage in forests. They also address regional water shortages as a

potential future risk. Even though the farmers appraise the prolongation of the growing period positively they

highlight the risk of late frosts in this context. Furthermore, they see potential yield increases rather as a

direct consequence of breeding advances than of more favorable growing conditions. However, the farmers

associate opportunities with particular adaptation measures that could gain in importance because of regional

warming, e.g. the diversification in crop or fruit choices, as indicated by one farmer:

The climate change adaptors appraise adaptation on their farms positively. They know effective adaptation

measures and have already implemented selected measures on their farms. Prominently discussed examples

are humus formation activities, and investment in technologies such as irrigation or hail protection nets. The

climate change adaptors explicitly aim at adapting their farms to climate change, they are confident of their

capability to reduce the expected negative impacts and perceive themselves responsible for their farms. As

such, short- and long-term decision-making is influenced considerably by climate change. The farmers also

address adaptation costs, which they consider as high but necessary for successful adaptation.

Adaptation intentions are expressed in the context of planned or intended adaptation measures. The farmers

mention to continue their efforts devoted to humus formation, to further invest in technologies and expand

their field of application, e.g. irrigation applied during dry spells and for frost protection, to convert to organic

farming or to change their major production activity, e.g. through diversification of farm income or changing

from fruit to wine production.

“And maybe it’s a chance to cultivate other fruits in the medium term. We actually have some test sites, all

sorts of things, kaki, figs, kiwi etc. Fruit that we did not even think about 10 to 15 years ago because they did

not work. Now they grow and not bad at all.” (S7)
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Context factors can be classified into farmers’ personal characteristics, farm characteristics including farm

succession, and regional characteristics. Relevant personal characteristics of the climate change adaptors’

comprise their state of knowledge, preferred information sources, and societal engagement. One farmer

officially representing fruit growers feels responsible to establish long-term adaptation measures beyond his

own farm:

The farmers of this group are well informed and know a lot about climate change and agricultural adaptation.

Their preferred information sources are print media such as agricultural magazines, weather records on their

farms, and personal exchange with scientists. They rated their information sources as reliable, and also gave

credence to alarming information. Some of the farmers are politically active and engage in climate change

adaptation beyond their farms. The farms managed by climate change adaptors are heterogeneous. They are

run as full or part-time farms and focus on various production activities. However, farmers of this group

mentioned that climate change impacts depend on soil conditions and the location of their fields. For instance,

waterlogging on heavy soils is considered challenging for elder production and fields scattered over the

farming region are perceived to reduce damages caused by typically local events such as hail or thunderstorms.

Farm succession is determined on all the farms, i.e. the farm successor is either involved in decision-making

or is already responsible for the management of the farm. Regional characteristics that climate change

adaptors perceive relevant for agricultural adaptation are freshwater availability, e.g. for implementing large-

scale irrigation as well as land cover, land use, and landscape patterns because of their effect on development

cycles of pests.

The climate change adaptors do not perceive barriers specific to agricultural adaptation. They rather mention

challenges in the more general context of farm development and refer to low prices of agricultural

commodities, high workload in a small-scaled environment, and high labor costs for seasonal workers. They

would appreciate higher payments from the national disaster fund and reduced social security premiums in

years of massive losses as well as additional insurance products to cushion the impacts of extreme weather

events.

Integrative Adaptors

The second group of farmers, the ‘integrative adaptors’, continuously adapt to changes—including changes in

regional climate conditions—and intend to do so in the future. Adaptation is seen as part of a holistic lifestyle

including an environmental-friendly farming practice or as a possibility to improve the resilience of the farm

and take advantage of potential emerging opportunities. Some of the farmers also express avoidance, which

becomes apparent through denial or religious faith.

The integrative adaptors address changes in regional climate conditions such as a gradual temperature

increase, a slow ‘disappearance’ of transition periods between seasons, warmer winters with little snow, and

more frequent or severe heavy rainfall events. However, they express uncertainty about the relationship

“I ask politics to keep the next generations in mind. According to the scientists, our region is threatened to

turn into steppe … because the influence of the Pannonian lowlands will increase. Our region will experience

repeated heavy rain falls and long periods without any rain. If we want to maintain agricultural production

in our region, we need to make sure that we have water. My goal is to promote a project for the next

generations.” (S5)
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between perceived regional climate conditions, global climate change and related impacts by referring to their

own experience, which results in ambiguous expectations about future climate conditions. The integrative

adaptors frame their observations and perceptions as natural climate variation and refer to human influence as

additional driving factor. The following quotes illustrate the equivocal opinion of the farmers forming this

group:

With respect to climate change appraisal, the integrative adaptors report risks and opportunities. In terms of

risks, they refer to lower yield levels in crop and grassland production, increasing weed and disease pressure,

and windfalls in forests. However, farmers attribute experienced negative impacts only partly to variations in

regional climate conditions and add other potential causes. For instance, the farmers perceive negative

impacts of floods and soil water erosion not only as a result of more frequent or severe heavy rainfall events,

but highlight more intensive maize cultivation and rising shares of building land as important causes. Weed

and disease pressure are not only attributed to changes in their development cycles but are mostly seen as a

consequence of organic production with limited pesticide application. The farmers also reflect on opportunities

in the context of climate change. They refer to increasing temperature levels leading to a prolongation of the

growing period and the grazing year for livestock.

In the context of adaptation appraisal, the integrative adaptors emphasize that the application of

environmental-friendly farming practices, which are adjusted to a farm’s resource base is perfectly adequate

for climate change adaptation as well. In particular, the farmers refer to a focus on soil health, humus

formation, cultivation of cover crops, the diversification in production activities, and organic production.

These adaptation measures are evaluated positively for both, the environment and climate change adaptation.

However, the farmers mention strong personal responsibility for natural resources, the environment, God’s

creation, and the future generations as well as the desire for economic independence as major stimuli for

action whereas climate change is perceived of limited importance. Adaptation costs are only mentioned in the

context of savings resulting from circular economy.

Adaptation intention is expressed as continuation or expansion of environmental-friendly or organic

production, which is perceived as the basis for taking advantage of new opportunities. However, the

fundamental belief in the effectiveness of the chosen farming practices and production methods for climate

change adaptation may lead to overconfidence and thus avoidance. Expressions of avoidance can be

interpreted as religious faith or denial (gallows humor) as illustrated by the following example:

“I think, climate change has always existed, as far as we know from history […]. Climate change is

happening – caused by nature or, I don’t know, whoever, whatever are causes. But I think humans

contribute to it, such that it has reached this speed. […]. But there has always been climate change – we

know that. But which factors are related is certainly the big question.” (M10)

“We had harsh winters in the past, and we had winters with only little [snow]. We had hot summers in the

past … there were wet summers, dry summers, we had all that in the past. So, with my 60 years, I cannot

evaluate if anything has changed.” (M2)

“We won’t be affected very much if temperature increases by two degrees or more. Unless all glaciers melt

and the water comes and stays, as floodplain or as a lake for swimming. … In that case, we will build a wine
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Perceived context factors are summarized as personal, farm, and regional characteristics. The integrative

adaptors are characterized by their deep appreciation of nature, their high environmental awareness, and

their desire for independence. This results in a high environmental or sustainability performance of their

farms. The farms are organically certified except in one case. This farmer follows the guidelines for organic

production but does not want to forgo the use of chemical pesticides in extreme years. Environmental-friendly

production is perceived to decrease the farm’s vulnerability to regional climate change but to increase its

susceptibility to pest pressure. Full-time farming is predominant in this group but part-time farming also

occurs. With respect to regional characteristics, integrative adaptors refer to land cover, land use, and

landscape patterns because of their effect on soil water erosion and nutrient emissions.

The integrative adaptors do not perceive adaptation barriers for their farms. However, they are concerned

about general developments in the agricultural sector that may decrease the adaptive capacity of the farms.

The farmers mention, for instance, low societal appreciation for organic production and thus low prices for

agricultural commodities, inflexible regulations and high administrative burden, untargeted subsidies, highly

industrialized processes along the agricultural value chain, high emissions, and exploitation of natural

resources.

Cost-Benefit Calculators

The third group of farmers, the ‘cost-benefit calculators’, observe changes in regional climate conditions but

expect marginal climate change impacts. Nevertheless, they are aware of effective adaptation measures and

have already implemented adaptation measures that bring about slight or moderate changes on their farms.

They intend to implement more elaborate adaptation measures that change the farms’ characteristics or

strategic orientation solely if damages exceed a certain level, i.e. are higher than adaptation costs. Some of the

cost-benefit calculators also articulate avoidance, mostly through wishful thinking.

With respect to climate change appraisal, the cost-benefit calculators think that climate change is happening

but they are skeptical about its extent at regional level and related risks for their farms. They argue that

climate change is not new but has occurred throughout global history because they perceive only slight

changes in regional climate conditions that are ‘beyond natural variation’. Based on their experiences, they

assess information on climate change and potential regional impacts provided by mass media as unreliable and

exaggerated.

Nevertheless, the cost-benefit calculators perceive changes in regional climate conditions and address ‘global

warming’ by referring to increasing mean temperatures, mild winters with little snow, and the prolongation of

the growing period. Some farmers mention an increase in extreme weather events such as late frosts and

heavy rainfall. However, the cost-benefit calculators assess the climate-related risks for their farms as low

even though they have already experienced negative impacts such as yield reductions due to extreme weather

events and high pest pressure in forests resulting from higher temperatures. They ascribe their low risk

perception to regional characteristics, farm-specific preconditions, and appropriate farming practices. For

tavern over there (laughs).” (M2)

“Okay, my opinion on climate change – I think there have always been changes in the climate but the media

reports are a bit over the top nowadays. Well, it’s because some want to do business with it.” (M6)
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instance, they mention soil water erosion in the context of heavy rainfall but relate their low vulnerability to

favourable soil conditions, mostly flat topography or conservation tillage. They also refer to other off-farm

developments such as soil compaction and sealing that contribute to an increase in soil water erosion.

Considering opportunities, the cost-benefit calculators mention an increase in yield level and quality because

of higher temperatures as well as relaxed autumn fieldwork because of a prolonged growing period. For the

future, the farmers expect rather slight changes in regional climate conditions leading to the prolongation of

the growing period, reduced water availability during the growing period, and an increase in pest pressure.

The ability to adjust farming practices to upcoming challenges in an economically efficient way is seen as a

core competence of a farm manager. According to this self-conception, cost-benefit calculators do not regard

climate change as an outstanding challenge, but as a ‘regular’ management duty. Consequently, they

continuously implement adaptation measures such as changes in crops and varieties and conservation tillage

even though they do not consider them as climate change adaptation. With respect to climate change

adaptation appraisal, the cost-benefit calculators consider themselves responsible for their farm and the

timely implementation of adaptation measures. They are aware of effective adaptation measures that change

the farms’ characteristics or strategic orientation such as extending vineyards over cropland and investment

in new technologies. However, the adaptation costs of adaptation are currently perceived too high, compared to

expected benefits.

When climate change adaptation is explicitly addressed, the cost-benefit calculators form adaptation

intention with a long-term planning horizon. The farmers argue that they generally base their farm

management decisions on cost-benefit analyses. Therefore, they balance perceived risks related to climate

change against adaptation costs, which delays actual implementation of more elaborate adaptation measures

that change the farms’ characteristics or strategic orientation.

The cost-benefit calculators stress the economic paradigm as the basis for decision-making. Nevertheless, the

interviews reveal some irrational elements, as illustrated by a farmer’s quote indicating that he rather believes

in superstition than accepting and appraising the severe climate change-related damages, which he had

experienced during the year of data collection.

Others express avoidance through wishful thinking, i.e. they expect adverse climate change impacts in the

future but belief to remain unaffected despite of other farmers.

The cost-benefit calculators’ major stimuli for adaptation action are economic, legal and policy conditions,

farm characteristics (e.g. soil quality, slope, field size), personal interest (e.g. interest in field trials and new

crops), and the desire to run the farm economically viable and crisis-proof. Continuous adjustments in

“Maybe it will be a bit warmer. But I think that temperature will level off. I do not assess this tragically. […] I

think I have to react in case that my current farming practices are not working anymore. If that [climate

change] remains at its current level, then we will be able to handle it, somehow.” (S8)

“This year is a leap year. It is a leap year and a ‘Friday-year’ because it began on a Friday. In earlier days,

people have always said that leap years and Friday-years are somewhat extreme. Believing in these sayings

helps.” (S1)
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farming practices belong to the farmers’ personal identity. It is also notable that all farm managers of the

sample below the age of 40 (typically referred to as ‘young farmers’) belong to the group of cost-benefit

calculators. The farms managed by cost-benefit calculators differ in size and major production activity. They

are the main source of income for the cost-benefit calculators—except for one farm specialized in direct

marketing, which is run part-time. Furthermore, the farmers report of differences in soil conditions and

topography, which affect the severity of climate change impacts. For instance, deep and loamy soils are

considered to decrease negative impacts of dry spells and droughts and high altitudes are considered reduce

heat stress for plants and livestock. Farm succession is either determined or not an actual topic because of the

young age of the farm managers. Regional characteristics that cost-benefit calculators perceive relevant for

expected risks are land cover, land use, and landscape patterns because of their effect on soil water erosion.

The cost-benefit calculators refer to adaptation costs as major barrier for implementing elaborate adaptation

measures that change the farms’ characteristics or strategic orientation but do not perceive any additional

barriers.

Climate Change Fatalists

The fourth group of farmers, the ‘climate change fatalists’, express highly negative feelings about climate

change, which are based on only few adverse experiences. They are not aware of effective and efficient

adaptation measures, perceive the government and consumers as responsible for action and thus do not form

adaptation intention. The farmers also express avoidance, mostly through fatalism.

Farmers forming part of this group perceive a higher frequency of extreme weather events, rapid changes in

weather conditions (warm/cold, dry/wet), and warmer winters. They articulate strongly negative feelings

about changes in regional climate conditions and related impacts even though they report only individual

years with lower yield levels, higher pest pressure, or aggravated workflows. The climate change fatalists

evaluate the future of agriculture as extraordinary difficult. However, they do not differentiate between climate

change and other factors influencing future developments of their farms.

The climate change fatalists appraise adaptation negatively. They describe their farms as small in size with

very low capacity to adapt. More than this, they perceive their farms as globalization victims without chances

of long-term survival. The farmers are either not aware of effective adaptation measures, rate established

measures as ineffective or too expensive for their farms or perceive the conversion from full- to part-time

farming as sole adaptation option for their farm. Furthermore, the climate change fatalists do not perceive

self-efficacy and delegate the responsibility to the government, the consumers or to a potential farm

successor, as expressed in the following quote:

The farmers of this group do not form adaptation intentions but express avoidance, mostly through fatalism.

Risk perception combined with the negation of effective adaptation measures turns into resignation and

fatalism. For instance, fatalism was expressed by a farmer who is aware of climate change-related risks and

has realized that adaptation would be necessary. However, he does not intend to adapt because he is not aware

“We hope to make it until we retire. For the successor – one does not know it yet. They have to know

themselves what they want or in which direction, they want to develop.” (M3)
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of any viable adaptation measure. Additionally, he seems to be inflexible and unwilling to implement any

measure to modernize or change current farming practices. Resignation and fatalism was expressed as follows.

The climate change fatalists can be described as conservative, they trust in habits and traditions, show poor

skills in problem-solving and innovation, and feel paralyzed because of the negative development of economic,

legal, and policy conditions. The climate change fatalists run specialized farms and perceive their farms as

small and experienced impacts as highly adverse. However, the size of their farms is above the Austrian

average and the perceived impacts are lower than one would expect from statistical reports. This indicates the

relevance of subjective realities for climate change appraisal. Farm succession is not clear and regional

characteristics do not seem relevant for the farmers’ risk perception, adaptation intentions, and avoidance.

The climate change fatalists do not refer explicitly to adaptation barriers for their farms. However, they

perceive a variety of economic, legal, and policy developments as negative for the development of the

agricultural sector and their farms. For instance, they criticize the current growth paradigm, rigorous animal

welfare acts, administrative barriers, concentration in the agricultural value chain, low prices of agricultural

commodities, and increasing demand for industrially produced food.

Discussion

The discussion is structured according to the concepts of the theoretical model, i.e. how climate change and

adaptation appraisal as well as agricultural adaptation intention are formed and how socio-environmental

context factors influence adaptation intention.

The Formation of Climate Change Appraisal

Our analysis shows that all interviewed farmers perceive changes in regional climate conditions even though

they do not always link these perceptions to global climate change or find these changes alarming. The

identified four groups of farmers differ with respect to their belief in global climate change and its

materialization at regional level, e.g. through perceived changes in regional climate conditions and impacts on

regional farming. While the climate change adaptors and the climate change fatalists believe in global climate

change leading to massive changes in regional climate conditions, the integrative adaptors and the cost-

benefit calculators are skeptical and argue that perceived changes are an indication for natural variation in

climate.

The interviewed farmers report a broad variety of experienced impacts on their farms, which they interpret as

climate change risks or opportunities. The climate change adaptors and the climate change fatalists mainly

feel affected by risks, but while the climate change adaptors experienced severe negative impacts in the past,

the fatalists did not. The fatalists’ risk appraisal seems to be part of a general negative attitude towards future

developments. Although the farmers forming part of the two other groups, i.e. integrative adaptors and cost-

benefit calculators, report a bandwidth of negative impacts in the context of changing regional climate

conditions, they mention non-climatic factors such as changes in land cover as major reasons and do not

appraise them as a serious risk for their farms. The integrative adaptors believe in the resilience of their

environmental-friendly farming practices and consciously accept some associated challenges, e.g. with pest

“What can we change?! We are in the downward spiral. That’s sad, […] we don’t know how to proceed, we

don’t know how we could survive as farmers.” (S9)
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control. The cost-benefit calculators are aware of climate change risks but appraise them as ‘regular’

management task and are thus not concerned. Except for the climate change fatalists, the farmers forming

part of all other groups also reflect on potential opportunities related to climate change. Most of them address

opportunities in the context of increasing mean temperatures and the prolongation of the growing period.

These results suggest that climate change appraisal is stimulated by pre-existing beliefs in climate change,

which influence how regional climate conditions are perceived and how experienced and expected risks and

opportunities are interpreted. Similar findings have been presented in the empirical literature and are known

as ‘motivated reasoning’, i.e. prior belief in or knowledge on climate change influences people’s perceptions

(Hart and Nisbet 2012; Howe and Leiserowitz 2013; Myers et al. 2013), and ‘assimilation bias’, i.e. people look

for and accept evidence that confirm their individual beliefs but ignore dissenting evidence (Lord et al. 1979;

Whitmarsh 2011).

The Formation of Adaption Appraisal

Adaptation appraisal consists of farmers’ perceptions of adaptation efficacy, self-efficacy, and adaptation costs.

With regard to adaptation efficacy, the climate change adaptors, the integrative adaptors and the cost-benefit

calculators know a bandwidth of effective climate change adaptation measures and have already implemented

several of them on their farms. The climate change fatalists are not aware of adaptation measures and have not

implemented any on their farms. While climate change adaptors try to balance a broad mix of adaptation

measures, integrative adaptors focus on environmental-friendly farming practices adjusted to a farm’s

resource base, which they assess to be adequate for climate change adaptation as well. Cost-benefit calculators

are continuously taking adaptation measures that bring about slight or moderate changes on their farms. They

are also aware of effective adaptation measures that may change the farms’ characteristics or strategic

orientation but consider related benefits too low, compared to the costs. These results are in line with previous

empirical analyses, which have revealed that preferred adaptation measures differ between groups of farmers

sharing, for instance, climate change belief, attitudes, value systems, and perceived risks (Barnes and Toma

2012; Hyland et al. 2016).

Perceived self-efficacy and the capacity to respond to climate change-related challenges has received growing

attention in the empirical literature suggesting its relevance in the agricultural context (e.g. Arbuckle et al.

2014; Duinen et al. 2014). In our empirical data, self-efficacy is expressed as the farmers’ sense of personal

responsibility for their farms and their perceived capability to act. Except for the climate change fatalists, the

farmers show high levels of self-efficacy paired with a high flexibility to respond to changes. While the climate

change adaptors and the cost-benefit calculators additionally show a high level of knowledge on climate

change, related impacts and potential adaptation measures, perceived self-efficacy of the integrative adaptors

is embedded into an environmental-friendly value system. Furthermore, it is notable that farmers belonging

to the group of climate change adaptors report personal political engagement in order to increase peoples’

climate change awareness and to evoke adaptation beyond their farms.

The four groups of farmers address adaptation costs differently. While the climate change adaptors consciously

accept high costs for successful adaptation, the integrative adaptors emphasize potential savings from

measures that yield benefits for both the environmental and adaptation performance of their farms, and the

climate change fatalists appraise costs for adaptation measures as too high. The cost-benefit calculators

balance expected benefits against adaptation costs, and highlight adaptation costs as major determining factor

8/10/25, 8:06 AM Exploring Farmers’ Climate Change Perceptions and Adaptation Intentions: Empirical Evidence from Austria | Environmental M…

https://link.springer.com/article/10.1007/S00267-019-01158-7 17/33

https://link.springer.com/article/10.1007/s00267-019-01158-7#ref-CR32
https://link.springer.com/article/10.1007/s00267-019-01158-7#ref-CR36
https://link.springer.com/article/10.1007/s00267-019-01158-7#ref-CR57
https://link.springer.com/article/10.1007/s00267-019-01158-7#ref-CR46
https://link.springer.com/article/10.1007/s00267-019-01158-7#ref-CR87
https://link.springer.com/article/10.1007/s00267-019-01158-7#ref-CR9
https://link.springer.com/article/10.1007/s00267-019-01158-7#ref-CR38
https://link.springer.com/article/10.1007/s00267-019-01158-7#ref-CR4
https://link.springer.com/article/10.1007/s00267-019-01158-7#ref-CR16


for implementing long-term adaptation measures. Park et al. 2012 have come to a similar conclusion showing

that adaptation costs are particularly decisive for long-term, transformative adaptation.

The Formation of Agricultural Adaptation Intention and Avoidance

The formation of agricultural adaptation intention and avoidance is stimulated by the farmers’ individual

cognition represented by the components of climate change and adaptation appraisal. Our empirical results

indicate that a high level of climate change appraisal does not necessarily evoke agricultural adaptation

intention and—vice versa—a low level of climate change appraisal does not automatically lead to avoidance.

For example, although climate change adopters and climate change fatalists have experienced negative

impacts and feel threatened by climate change risks, only the first intend to adapt. Otherwise, integrative

adaptors and cost-benefit calculators appraise climate change risks as low for their farms but show adaptation

intention in the short- or long-term.

While experienced as well as expected positive and negative climate change impacts do not always stimulate

adaptation intention, we find that farmers’ adaptation appraisal is key for the formation of adaptation

intention. In particular, awareness of effective and efficient adaptation measures as well as perceived self-

efficacy greatly affect whether farmers intend to adapt. The results demonstrate that the climate change

adaptors, the integrative adaptors, and the cost-benefit calculators appraise adaptation positively and form

adaptation intention, whereas the climate change fatalists appraise adaptation negatively and solely form

avoidance. Other case studies have come to a similar conclusion and highlight the strong positive effect of

perceived self-efficacy on adaptation intention (Burnham and Ma 2017; Niles et al. 2016) given that the

farmers know adaptation measures with a convincing cost-benefit ratio. This result is also conform to the

MPPACC suggesting that the combination of positive climate change and adaptation appraisal result in

adaptation intention (Grothmann 2005; Grothmann and Patt 2005).

Avoidance is expressed in terms of wishful thinking, denial, religious faith, and fatalism, in our qualitative

data material. In case of wishful thinking, the cost-benefit calculators expect adverse climate change impacts

in the future but belief to remain unaffected and thus show avoidance. This belief is typically fostered by rather

irrational justifications or paired with ‘unrealistic optimism’ (Weinstein 1980, 1983, 1987) suggesting that

adaptation is not yet very relevant. Denial and religious faith is revealed when integrative adaptors doubt to be

negatively affected by climate change in the future even though they have already experienced adverse

impacts. While wishful thinking, denial, and religious faith degrade the risk of climate change, fatalism

requires risk perception. In combination with the lack of knowledge on viable adaptation measures, perceived

risk turns into resignation within the group of fatalist farmers. These findings also support the crucial role of

adaptation appraisal. While the avoidance strategies of wishful thinking, denial and religious faith are related

to risk appraisal and leave room for adaptation intention, fatalism is connected to negative adaptation

appraisal and farmers belonging to this group do not form adaptation intention.

Socio-Environmental Context Factors

The socio-environmental context influences the farmers’ individual cognition and thus agricultural

adaptation intention and avoidance. We distinguish between farmers’ personal characteristics, farm

characteristics including farm succession, and regional characteristics. Criteria related to the farmers’

personal characteristics include the farmers’ state of knowledge, their age as well as their attitude towards
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agriculture and the environment. The farmers’ personal characteristics seem to be related to their perceived

self-efficacy, which is expressed in terms of their perceived personal responsibility for their farms. In our data

material, we find knowledgeable farmers who search actively for detailed information (climate change

adaptors), ambitious farmers with pronounced environmental awareness (integrative adaptors), determined

mainly young farmers following profit and efficiency principles (cost-benefit calculators), and conservative

farmers who have developed strong habits (climate change fatalists). Knowledge, environmental awareness

and economic interests seem to inspire self-efficacy and encourage adaptation intention, whereas

conservatism seems to inhibit adaptation and induce avoidance. Other studies have also addressed personal

characteristics and find that market-oriented farmers that perceive farming as profession or vocation as well

as well-educated farmers with a high pro-environmental attitude have a higher adaptation intention than

traditionalists (Eggers et al. 2015; Hyland et al. 2016).

Farm characteristics and farm succession are other important contexts for agricultural adaptation. For the

integrative adaptors and the cost-benefit calculators, they seem to be related to the farmers’ personal

characteristics. The sense of environmental responsibility of integrative adaptors becomes apparent in

organically certified farms (except for one farm that follows organic production standards in most years). Full-

time farming (except for one farm specialized in direct marketing that is run part-time) reflects the economic

orientation of cost-benefit calculators. Organic and full-time farming seem to increase adaptation intention.

The farms managed by the climate change adaptors differ in size and major production activity and farm

succession is fixed. The availability of a farm successor seems to stimulate adaptation intention and the so-

called ‘successor-effect’ (Chiswell 2016) motivates even older farmers to adapt. The farms run by the climate

change fatalists are specialized, i.e. no diversification, and farm succession is not determined. These results are

similar to the findings from Eggers et al. 2015, which indicate that full-/part-time farming,

conventional/organic farming as well as farm succession are factors that influence adaptation decision-

making.

Regional characteristics such as water availability, land cover, land use, and landscape patterns have been

addressed by all farmers, with exception of the climate change fatalists. This indicates that the farmers’

perception of their environment is important in the context of agricultural adaptation, regardless if the

farmers refer to regional characteristics as stimulating or inhibiting factors.

Our results emphasize that not only climate change and adaptation appraisal affect the formation of

agricultural adaptation intention and avoidance, but personal, farm and regional characteristics are also of

importance as well. This finding supports conceptual and empirical literature proposing that adaptation is

often a response to a mix of climatic and non-climatic factors (Berrang-Ford et al. 2011; Knox et al. 2010;

McLeman et al. 2008; Mitter et al. 2018; Smit and Skinner 2002). Farmers indicating that economic factors are

of major relevance for decision-making and even more important than climatic factors, e.g. the cost-benefit

calculators, can be interpreted in the context of the ‘finite pool of worry effect’ (Hansen et al. 2004; Weber

2006, 2010), which suggests that increased concern, e.g. about market development, may result in decreased

concern about climate change. It may also be useful to follow the concept of ‘multi-purpose’ and ‘hidden

adaptation’ (Grüneis et al. 2016), when referring to measures that are mainly motivated by non-climatic

factors but contribute to climate change adaptation as well. For instance and following the argumentation by

the integrative adaptors, changes in crop rotations may result from the desire to support humus formation
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(environmental factor) but may positively affect crop production through changes in the growing period

(climatic factor) as well.

Conclusions

We have explored farmers’ climate change and adaptation appraisal in order to better understand how

farmers’ adaptation intentions are formed through perceptual and socio-cognitive processes. The theoretical

Model of Private Proactive Adaptation to Climate Change (MPPACC, Grothmann 2005; Grothmann and Patt

2005) served as a basis for conducting semi-structured interviews with 29 farmers in two Austrian farming

regions. The interviews were analyzed by means of a qualitative content analysis. The theoretical model and

employed methods are transferable to other contexts and regions, which could broaden the thematic and

geographic scope of adaptation research and, at the same time, increase comparability between empirical

analyses. Our results from the qualitative content analysis are of particular relevance for farmers, farming and

adaption experts, agricultural knowledge brokers, and policy and decision-makers in Austria. In the scientific

context, they could serve as a basis for deriving items for a standardized survey in a quantitative follow-up

study.

Our empirical data suggest that farmers’ belief in and perception of climate change shapes risk and

opportunity appraisal, presumably through a process of motivated reasoning. Furthermore, experiences in

climate change and related impacts affect climate change appraisal. Doubts about climate change—which were

raised by integrative adaptors and cost-benefit calculators—indicate that farmers’ knowledge and information

level about climate change may be lower than expected by farming experts and agricultural knowledge

brokers, who suppose that farmers are aware of climate change (see e.g. Grüneis et al. 2016; Mitter et al. 2018).

The mass media does not seem to stimulate learning about climate change very much because farmers are

critical about the validity of the transmitted information. Thus, it appears relevant to evaluate and monitor

campaigns for awareness raising in order to improve information and knowledge brokerage.

According to the interview results, trusted information sources play an important role for transferring up-to

date and understandable information inducing action within the group of climate change adaptors. Therefore,

the regional farmers’ organizations could serve as peer groups for knowledge transfer, which makes

knowledge on their attitudes and perceptions towards climate change even more important (see e.g. Mitter et

al. 2018). Furthermore, information may not be limited to risk maps and highlights of emerging

opportunities, but have to comprise of effective adaptation measures tailored to the farming region and

farmers’ needs as well. This is of particular importance because adaptation intentions are only formed if

farmers are aware of effective adaptation measures, accept self-responsibility, and evaluate adaptation costs

positively (i.e. adaptation appraisal). While climate change-related risk and opportunity perception (i.e.

climate change appraisal) support the formation of agricultural adaptation intention, our empirical data

suggest that farmers’ adaptation appraisal is decisive for their intention to adapt.

We also find that most adaptation measures have been or are planned to be implemented due to a mix of

climatic and non-climatic reasons such as availability and quality of natural resources, farm characteristics,

farmers’ environmental attitude, and economic factors. Therefore, we suggest that engagement strategies to

strengthen adaptation in agriculture should consider regional peculiarities, farm type-specific needs and

challenges, farmers’ socio-cognitive processes, and adaptation costs and benefits. Promoting multi-purpose

adaptation could be a promising option in order to increase adaptation intention even among farmers with
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only little climate change awareness, i.e. within the groups of integrative adaptors and cost-benefit calculators.

Strengthening farmers’ environmental attitude could help to sensitize integrative adaptors not only for the

environment, but also for climate change. Emphasizing potential on-farm and off-farm benefits and

rewarding farmers’ responsibility for environment, nature and climate could be a starting point to evoke

farmers’ adaptation intentions.

Planning security and financial support will play an important role, because economic factors were stressed for

farmers’ adaptation decision-making, particularly within the group of cost-benefit calculators. Alternatively,

this group could also respond to messages focusing on so-called ‘win-win’ technologies and practices, which

offer economic rewards through an increase in efficiency. It is probably most difficult to convince the climate

change fatalists of adaptation. However, communication and social interaction may reduce their unfounded

risk perceptions and encourage adaptation action.

Following the mixed methods approach, in a next step, a standardized quantitative survey could be conducted

in order to verify the farmer groups we have identified and to analyze their distribution in the total population

of Austrian farmers. Similar to the approaches taken by Barnes and Toma 2012, Nguyen et al. 2016, and Rogers

et al. 2012, survey items and response categories could be derived from the semi-structured interviews

presented in this study to increase their comprehensibility and usefulness. Therefore, a questionnaire should

be designed to cover cognitive elements as well as socio-environmental context factors as revealed by our

results, e.g. beliefs in climate change, perceptions of climate change as risk or opportunity, knowledge and

assessment of adaptation measures and self-responsibility. Results from a standardized follow-up survey

could be the basis for assessing the relative relevance of the newly identified patterns of adaptation formation

in agriculture and eventually enhance our results by identifying further groups of farmers on climate change

perceptions and adaptation intentions (see e.g. Arbuckle et al. 2014; Barnes and Toma 2012; Eggers et al. 2015;

Hyland et al. 2016). Finally, such statistically based groups of farmer could be used by scientists, e.g. to inform

quantitative integrated assessments and behavioral farm models, and by agricultural knowledge brokers to

tailor educational and outreach activities to farmers’ concerns and needs.

References

Abid M, Scheffran J, Schneider UA, Ashfaq M (2015) Farmers’ perceptions of and adaptation strategies to

climate change and their determinants: the case of Punjab province, Pakistan. Earth Syst Dynam. 6:225–243.

https://doi.org/10.5194/esd-6-225-2015

Article Google Scholar

Ajzen I (1985) From Intentions to Actions: A Theory of Planned Behavior. In: Kuhl, PDJ, Beckmann, DJ (Eds.)

Action Control, SSSP Springer Series in Social Psychology. Springer, Berlin, Heidelberg, p. 11–39

Alcon F, Tapsuwan S, Brouwer R, de Miguel MD (2014) Adoption of irrigation water policies to guarantee

water supply: a choice experiment. Environ Sci Policy 44:226–236.

https://doi.org/10.1016/j.envsci.2014.08.012

Article Google Scholar

8/10/25, 8:06 AM Exploring Farmers’ Climate Change Perceptions and Adaptation Intentions: Empirical Evidence from Austria | Environmental M…

https://link.springer.com/article/10.1007/S00267-019-01158-7 21/33

https://link.springer.com/article/10.1007/s00267-019-01158-7#ref-CR9
https://link.springer.com/article/10.1007/s00267-019-01158-7#ref-CR58
https://link.springer.com/article/10.1007/s00267-019-01158-7#ref-CR67
https://link.springer.com/article/10.1007/s00267-019-01158-7#ref-CR4
https://link.springer.com/article/10.1007/s00267-019-01158-7#ref-CR9
https://link.springer.com/article/10.1007/s00267-019-01158-7#ref-CR18
https://link.springer.com/article/10.1007/s00267-019-01158-7#ref-CR38
https://doi.org/10.5194/esd-6-225-2015
https://doi.org/10.5194%2Fesd-6-225-2015
http://scholar.google.com/scholar_lookup?&title=Farmers%E2%80%99%20perceptions%20of%20and%20adaptation%20strategies%20to%20climate%20change%20and%20their%20determinants%3A%20the%20case%20of%20Punjab%20province%2C%20Pakistan&journal=Earth%20Syst%20Dynam.&doi=10.5194%2Fesd-6-225-2015&volume=6&pages=225-243&publication_year=2015&author=Abid%2CM&author=Scheffran%2CJ&author=Schneider%2CUA&author=Ashfaq%2CM
https://doi.org/10.1016/j.envsci.2014.08.012
https://doi.org/10.1016%2Fj.envsci.2014.08.012
http://scholar.google.com/scholar_lookup?&title=Adoption%20of%20irrigation%20water%20policies%20to%20guarantee%20water%20supply%3A%20a%20choice%20experiment&journal=Environ%20Sci%20Policy&doi=10.1016%2Fj.envsci.2014.08.012&volume=44&pages=226-236&publication_year=2014&author=Alcon%2CF&author=Tapsuwan%2CS&author=Brouwer%2CR&author=Miguel%2CMD


Arbuckle JG, Hobbs J, Loy A, Morton LW, Prokopy LS, Tyndall J (2014) Understanding Corn Belt farmer

perspectives on climate change to inform engagement strategies for adaptation and mitigation. J Soil and

Water Conserv 69:505–516. https://doi.org/10.2489/jswc.69.6.505

Article Google Scholar

Arbuckle Jr JG, Morton LW, Hobbs J (2013) Farmer beliefs and concerns about climate change and attitudes

toward adaptation and mitigation: Evidence from Iowa. Clim Change 118:551–563.

https://doi.org/10.1007/s10584-013-0700-0

Article Google Scholar

Arbuckle JG, Morton LW, Hobbs J (2015) Understanding farmer perspectives on climate change adaptation

and mitigation: the roles of trust in sources of climate information, climate change beliefs, and perceived risk.

Environ Behav 47:205–234. https://doi.org/10.1177/0013916513503832

Article Google Scholar

Arunrat N, Wang C, Pumijumnong N, Sereenonchai S, Cai W (2017) Farmers’ intention and decision to adapt

to climate change: a case study in the Yom and Nan basins, Phichit province of Thailand. J Cleaner Prod

143:672–685. https://doi.org/10.1016/j.jclepro.2016.12.058

Article Google Scholar

Baker SE, Edwards R (2012) How many qualitative interviews is enough? Expert voices and early career

reflections on sampling and cases in qualitative research (Working Paper). NCRM

Barnes AP, Toma L (2012) A typology of dairy farmer perceptions towards climate change. Clim Change

112:507–522. https://doi.org/10.1007/s10584-011-0226-2

Article Google Scholar

Berrang-Ford L, Ford JD, Paterson J (2011) Are we adapting to climate change? Glob Environ Change 21:25–

33. https://doi.org/10.1016/j.gloenvcha.2010.09.012

Article Google Scholar

Burnham M, Ma Z (2017) Climate change adaptation: factors influencing Chinese smallholder farmers’

perceived self-efficacy and adaptation intent. Reg Environ Change 17:171–186.

https://doi.org/10.1007/s10113-016-0975-6

Article Google Scholar

8/10/25, 8:06 AM Exploring Farmers’ Climate Change Perceptions and Adaptation Intentions: Empirical Evidence from Austria | Environmental M…

https://link.springer.com/article/10.1007/S00267-019-01158-7 22/33

https://doi.org/10.2489/jswc.69.6.505
https://doi.org/10.2489%2Fjswc.69.6.505
http://scholar.google.com/scholar_lookup?&title=Understanding%20Corn%20Belt%20farmer%20perspectives%20on%20climate%20change%20to%20inform%20engagement%20strategies%20for%20adaptation%20and%20mitigation&journal=J%20Soil%20and%20Water%20Conserv&doi=10.2489%2Fjswc.69.6.505&volume=69&pages=505-516&publication_year=2014&author=Arbuckle%2CJG&author=Hobbs%2CJ&author=Loy%2CA&author=Morton%2CLW&author=Prokopy%2CLS&author=Tyndall%2CJ
https://doi.org/10.1007/s10584-013-0700-0
https://link.springer.com/doi/10.1007/s10584-013-0700-0
http://scholar.google.com/scholar_lookup?&title=Farmer%20beliefs%20and%20concerns%20about%20climate%20change%20and%20attitudes%20toward%20adaptation%20and%20mitigation%3A%20Evidence%20from%20Iowa&journal=Clim%20Change&doi=10.1007%2Fs10584-013-0700-0&volume=118&pages=551-563&publication_year=2013&author=Arbuckle%2CJG&author=Morton%2CLW&author=Hobbs%2CJ
https://doi.org/10.1177/0013916513503832
https://doi.org/10.1177%2F0013916513503832
http://scholar.google.com/scholar_lookup?&title=Understanding%20farmer%20perspectives%20on%20climate%20change%20adaptation%20and%20mitigation%3A%20the%20roles%20of%20trust%20in%20sources%20of%20climate%20information%2C%20climate%20change%20beliefs%2C%20and%20perceived%20risk&journal=Environ%20Behav&doi=10.1177%2F0013916513503832&volume=47&pages=205-234&publication_year=2015&author=Arbuckle%2CJG&author=Morton%2CLW&author=Hobbs%2CJ
https://doi.org/10.1016/j.jclepro.2016.12.058
https://doi.org/10.1016%2Fj.jclepro.2016.12.058
http://scholar.google.com/scholar_lookup?&title=Farmers%E2%80%99%20intention%20and%20decision%20to%20adapt%20to%20climate%20change%3A%20a%20case%20study%20in%20the%20Yom%20and%20Nan%20basins%2C%20Phichit%20province%20of%20Thailand&journal=J%20Cleaner%20Prod&doi=10.1016%2Fj.jclepro.2016.12.058&volume=143&pages=672-685&publication_year=2017&author=Arunrat%2CN&author=Wang%2CC&author=Pumijumnong%2CN&author=Sereenonchai%2CS&author=Cai%2CW
https://doi.org/10.1007/s10584-011-0226-2
https://link.springer.com/doi/10.1007/s10584-011-0226-2
http://scholar.google.com/scholar_lookup?&title=A%20typology%20of%20dairy%20farmer%20perceptions%20towards%20climate%20change&journal=Clim%20Change&doi=10.1007%2Fs10584-011-0226-2&volume=112&pages=507-522&publication_year=2012&author=Barnes%2CAP&author=Toma%2CL
https://doi.org/10.1016/j.gloenvcha.2010.09.012
https://doi.org/10.1016%2Fj.gloenvcha.2010.09.012
http://scholar.google.com/scholar_lookup?&title=Are%20we%20adapting%20to%20climate%20change%3F&journal=Glob%20Environ%20Change&doi=10.1016%2Fj.gloenvcha.2010.09.012&volume=21&pages=25-33&publication_year=2011&author=Berrang-Ford%2CL&author=Ford%2CJD&author=Paterson%2CJ
https://doi.org/10.1007/s10113-016-0975-6
https://link.springer.com/doi/10.1007/s10113-016-0975-6
http://scholar.google.com/scholar_lookup?&title=Climate%20change%20adaptation%3A%20factors%20influencing%20Chinese%20smallholder%20farmers%E2%80%99%20perceived%20self-efficacy%20and%20adaptation%20intent&journal=Reg%20Environ%20Change&doi=10.1007%2Fs10113-016-0975-6&volume=17&pages=171-186&publication_year=2017&author=Burnham%2CM&author=Ma%2CZ


Chiswell HM (2016) From generation to generation: changing dimensions of intergenerational farm transfer:

changing dimensions of intergenerational farm transfer. Sociol Rural. https://doi.org/10.1111/soru.12138

Crouch M, McKenzie H (2006) The logic of small samples in interview-based qualitative research. Soc Sci Inf

45:483–499. https://doi.org/10.1177/0539018406069584

Article Google Scholar

Dang HL, Li E, Nuberg I, Bruwer J (2014) Farmers’ perceived risks of climate change and influencing factors:

a study in the Mekong Delta, Vietnam. Environ Manage 54:331–345. https://doi.org/10.1007/s00267-014-

0299-6

Article Google Scholar

Doll JE, Petersen B, Bode C (2017) Skeptical but adapting: what midwestern farmers say about climate change.

Wea Climate Soc 9:739–751. https://doi.org/10.1175/WCAS-D-16-0110.1

Article Google Scholar

Duinen R van, Filatova T, Geurts P, Veen A. van der (2014) Coping with drought risk: empirical analysis of

farmers’ drought adaptation in the south-west Netherlands. Reg Environ Change.

https://doi.org/10.1007/s10113-014-0692-y

Eakin H, York A, Aggarwal R, Waters S, Welch J, Rubiños C, Smith-Heisters S, Bausch C, Anderies JM (2016)

Cognitive and institutional influences on farmers’ adaptive capacity: insights into barriers and opportunities

for transformative change in central Arizona. Reg Environ Change 16:801–814.

https://doi.org/10.1007/s10113-015-0789-y

Article Google Scholar

Eggers M, Kayser M, Isselstein J (2015) Grassland farmers’ attitudes toward climate change in the North

German Plain. Reg Environ Change 15:607–617. https://doi.org/10.1007/s10113-014-0672-2

Article Google Scholar

Fishbein M, Ajzen I (1975) Belief, Attitude. Intention, and Behavior: An Introduction to Theory and Research.

Addison-Wesley, Reading

Flick U (2009) An introduction to qualitative research, 4th edn. SAGE Publications Ltd, London, California,

New Delhi, Singapore

8/10/25, 8:06 AM Exploring Farmers’ Climate Change Perceptions and Adaptation Intentions: Empirical Evidence from Austria | Environmental M…

https://link.springer.com/article/10.1007/S00267-019-01158-7 23/33

https://doi.org/10.1111/soru.12138
https://doi.org/10.1177/0539018406069584
https://doi.org/10.1177%2F0539018406069584
http://scholar.google.com/scholar_lookup?&title=The%20logic%20of%20small%20samples%20in%20interview-based%20qualitative%20research&journal=Soc%20Sci%20Inf&doi=10.1177%2F0539018406069584&volume=45&pages=483-499&publication_year=2006&author=Crouch%2CM&author=McKenzie%2CH
https://doi.org/10.1007/s00267-014-0299-6
https://doi.org/10.1007/s00267-014-0299-6
https://link.springer.com/doi/10.1007/s00267-014-0299-6
http://scholar.google.com/scholar_lookup?&title=Farmers%E2%80%99%20perceived%20risks%20of%20climate%20change%20and%20influencing%20factors%3A%20a%20study%20in%20the%20Mekong%20Delta%2C%20Vietnam&journal=Environ%20Manage&doi=10.1007%2Fs00267-014-0299-6&volume=54&pages=331-345&publication_year=2014&author=Dang%2CHL&author=Li%2CE&author=Nuberg%2CI&author=Bruwer%2CJ
https://doi.org/10.1175/WCAS-D-16-0110.1
https://doi.org/10.1175%2FWCAS-D-16-0110.1
http://scholar.google.com/scholar_lookup?&title=Skeptical%20but%20adapting%3A%20what%20midwestern%20farmers%20say%20about%20climate%20change&journal=Wea%20Climate%20Soc&doi=10.1175%2FWCAS-D-16-0110.1&volume=9&pages=739-751&publication_year=2017&author=Doll%2CJE&author=Petersen%2CB&author=Bode%2CC
https://doi.org/10.1007/s10113-014-0692-y
https://doi.org/10.1007/s10113-015-0789-y
https://link.springer.com/doi/10.1007/s10113-015-0789-y
http://scholar.google.com/scholar_lookup?&title=Cognitive%20and%20institutional%20influences%20on%20farmers%E2%80%99%20adaptive%20capacity%3A%20insights%20into%20barriers%20and%20opportunities%20for%20transformative%20change%20in%20central%20Arizona&journal=Reg%20Environ%20Change&doi=10.1007%2Fs10113-015-0789-y&volume=16&pages=801-814&publication_year=2016&author=Eakin%2CH&author=York%2CA&author=Aggarwal%2CR&author=Waters%2CS&author=Welch%2CJ&author=Rubi%C3%B1os%2CC&author=Smith-Heisters%2CS&author=Bausch%2CC&author=Anderies%2CJM
https://doi.org/10.1007/s10113-014-0672-2
https://link.springer.com/doi/10.1007/s10113-014-0672-2
http://scholar.google.com/scholar_lookup?&title=Grassland%20farmers%E2%80%99%20attitudes%20toward%20climate%20change%20in%20the%20North%20German%20Plain&journal=Reg%20Environ%20Change&doi=10.1007%2Fs10113-014-0672-2&volume=15&pages=607-617&publication_year=2015&author=Eggers%2CM&author=Kayser%2CM&author=Isselstein%2CJ


Floyd DL, Prentice-Dunn S, Rogers RW (2000) A meta-analysis of research on protection motivation theory. J

Appl Soc Psychol 30:407–429. https://doi.org/10.1111/j.1559-1816.2000.tb02323.x

Article Google Scholar

Frank E, Eakin H, López-Carr D (2011) Social identity, perception and motivation in adaptation to climate risk

in the coffee sector of Chiapas, Mexico. Glob Environ Change 21:66–76.

https://doi.org/10.1016/j.gloenvcha.2010.11.001

Article Google Scholar

Glaser BG, Strauss AL (1967) The Discovery of Grounded Theroy: Strategies for Qualitative Research.

Routledge, London and New York

Gläser J, Laudel G (2013) Life with and without coding: two methods for early-stage data analysis in

qualitative research aiming at causal explanations. Forum Qua Sozial. https://doi.org/10.17169/fqs-14.2.1886

Gobiet A, Kotlarski S, Beniston M, Heinrich G, Rajczak J, Stoffel M (2014) 21st century climate change in the

European Alps—a review. Sci Total Environ 493:1138–1151. https://doi.org/10.1016/j.scitotenv.2013.07.050

Article CAS Google Scholar

Grothmann T (2005) Klimawandel, Wetterextreme und private Schadensprävention. Entwicklung,

Überprüfung und praktische Anwendbarkeit der Theorie privater proaktiver Wetterextrem-Vorsorge.

Dissertation an der Otto-von-Guericke-Universität Magdeburg, Magdeburg

Grothmann T, Patt A (2005) Adaptive capacity and human cognition: the process of individual adaptation to

climate change. Glob Environ Change 15:199–213. https://doi.org/10.1016/j.gloenvcha.2005.01.002

Article Google Scholar

Grothmann T, Reusswig F (2006) People at risk of flooding: why some residents take precautionary action

while others do not. Nat Hazards 38:101–120. https://doi.org/10.1007/s11069-005-8604-6

Article Google Scholar

Grüneis H, Penker M, Höferl K-M (2016) The full spectrum of climate change adaptation: testing an analytical

framework in Tyrolean mountain agriculture (Austria). https://doi.org/10.1186/s40064-016-3542-1

Haden VR, Niles MT, Lubell M, Perlman J, Jackson LE (2012) Global and local concerns: what attitudes and

beliefs motivate farmers to mitigate and adapt to climate change? PLoS ONE 7:e52882.

https://doi.org/10.1371/journal.pone.0052882

8/10/25, 8:06 AM Exploring Farmers’ Climate Change Perceptions and Adaptation Intentions: Empirical Evidence from Austria | Environmental M…

https://link.springer.com/article/10.1007/S00267-019-01158-7 24/33

https://doi.org/10.1111/j.1559-1816.2000.tb02323.x
https://doi.org/10.1111%2Fj.1559-1816.2000.tb02323.x
http://scholar.google.com/scholar_lookup?&title=A%20meta-analysis%20of%20research%20on%20protection%20motivation%20theory&journal=J%20Appl%20Soc%20Psychol&doi=10.1111%2Fj.1559-1816.2000.tb02323.x&volume=30&pages=407-429&publication_year=2000&author=Floyd%2CDL&author=Prentice-Dunn%2CS&author=Rogers%2CRW
https://doi.org/10.1016/j.gloenvcha.2010.11.001
https://doi.org/10.1016%2Fj.gloenvcha.2010.11.001
http://scholar.google.com/scholar_lookup?&title=Social%20identity%2C%20perception%20and%20motivation%20in%20adaptation%20to%20climate%20risk%20in%20the%20coffee%20sector%20of%20Chiapas%2C%20Mexico&journal=Glob%20Environ%20Change&doi=10.1016%2Fj.gloenvcha.2010.11.001&volume=21&pages=66-76&publication_year=2011&author=Frank%2CE&author=Eakin%2CH&author=L%C3%B3pez-Carr%2CD
https://doi.org/10.17169/fqs-14.2.1886
https://doi.org/10.1016/j.scitotenv.2013.07.050
https://doi.org/10.1016%2Fj.scitotenv.2013.07.050
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC3sXht1OitLrP
http://scholar.google.com/scholar_lookup?&title=21st%20century%20climate%20change%20in%20the%20European%20Alps%E2%80%94a%20review&journal=Sci%20Total%20Environ&doi=10.1016%2Fj.scitotenv.2013.07.050&volume=493&pages=1138-1151&publication_year=2014&author=Gobiet%2CA&author=Kotlarski%2CS&author=Beniston%2CM&author=Heinrich%2CG&author=Rajczak%2CJ&author=Stoffel%2CM
https://doi.org/10.1016/j.gloenvcha.2005.01.002
https://doi.org/10.1016%2Fj.gloenvcha.2005.01.002
http://scholar.google.com/scholar_lookup?&title=Adaptive%20capacity%20and%20human%20cognition%3A%20the%20process%20of%20individual%20adaptation%20to%20climate%20change&journal=Glob%20Environ%20Change&doi=10.1016%2Fj.gloenvcha.2005.01.002&volume=15&pages=199-213&publication_year=2005&author=Grothmann%2CT&author=Patt%2CA
https://doi.org/10.1007/s11069-005-8604-6
https://link.springer.com/doi/10.1007/s11069-005-8604-6
http://scholar.google.com/scholar_lookup?&title=People%20at%20risk%20of%20flooding%3A%20why%20some%20residents%20take%20precautionary%20action%20while%20others%20do%20not&journal=Nat%20Hazards&doi=10.1007%2Fs11069-005-8604-6&volume=38&pages=101-120&publication_year=2006&author=Grothmann%2CT&author=Reusswig%2CF
https://doi.org/10.1186/s40064-016-3542-1
https://doi.org/10.1371/journal.pone.0052882


Article CAS Google Scholar

Hansen JW, Marx SM, Weber EU (2004) The role of climate perceptions, expectations, and forecasts in farmer

decision making: the Argentine Pampas and South Florida: Final Report of an IRI Seed Grant Project

Hart PS, Nisbet EC (2012) Boomerang effects in science communication: how motivated reasoning and

identity cues amplify opinion polarization about climate mitigation policies. Communic Res 39:701–723.

https://doi.org/10.1177/0093650211416646

Article Google Scholar

Haslinger K, Schöner W, Anders I (2016) Future drought probabilities in the Greater Alpine Region based on

COSMO-CLM experiments—spatial patterns and driving forces. Meteorologische Zeitschrift 25:137–148.

https://doi.org/10.1127/metz/2015/0604

Article Google Scholar

Heinrich G, Gobiet A, Truhetz H, Mendlik T (2013) Expected Climate Change and its Uncertainty in the Alpine

Region. Extended Uncertainty Assessment of the reclip:century and ENSEMBLES Multi-Model Dataset

(Scientific Report No. 50–2013). Wegener Center for Climate and Global Change, University of Graz

Helfferich C (2005) Die Qualität qualitativer Daten. Manual für die Durchführung qualitativer Interviews, 2nd

edn. ed. VS Verlag für Sozialwissenschaften, Wiesbaden

Howe PD, Leiserowitz A (2013) Who remembers a hot summer or a cold winter? The asymmetric effect of

beliefs about global warming on perceptions of local climate conditions in the U.S. Glob Environ Change

23:1488–1500. https://doi.org/10.1016/j.gloenvcha.2013.09.014

Article Google Scholar

Hu Q, Zillig LMP, Lynne GD, Tomkins AJ, Waltman WJ, Hayes MJ, Hubbard KG, Artikov I, Hoffman SJ, Wilhite

DA (2006) Understanding farmers’ forecast use from their beliefs, values, social norms, and perceived

obstacles*. J Appl Meteor Climatol 45:1190–1201. https://doi.org/10.1175/JAM2414.1

Article Google Scholar

Hyland JJ, Jones DL, Parkhill KA, Barnes AP, Williams AP (2016) Farmers’ perceptions of climate change:

identifying types. Agric Hum Values 33:323–339. https://doi.org/10.1007/s10460-015-9608-9

Article Google Scholar

IPCC (2014) Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part B: Regional Aspects.

Contribution of Working Group II to the Fifth Assessment Report of the Intergovernmental Panel on Climate

8/10/25, 8:06 AM Exploring Farmers’ Climate Change Perceptions and Adaptation Intentions: Empirical Evidence from Austria | Environmental M…

https://link.springer.com/article/10.1007/S00267-019-01158-7 25/33

https://doi.org/10.1371%2Fjournal.pone.0052882
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC3sXmtVSnuw%3D%3D
http://scholar.google.com/scholar_lookup?&title=Global%20and%20local%20concerns%3A%20what%20attitudes%20and%20beliefs%20motivate%20farmers%20to%20mitigate%20and%20adapt%20to%20climate%20change%3F&journal=PLoS%20ONE&doi=10.1371%2Fjournal.pone.0052882&volume=7&publication_year=2012&author=Haden%2CVR&author=Niles%2CMT&author=Lubell%2CM&author=Perlman%2CJ&author=Jackson%2CLE
https://doi.org/10.1177/0093650211416646
https://doi.org/10.1177%2F0093650211416646
http://scholar.google.com/scholar_lookup?&title=Boomerang%20effects%20in%20science%20communication%3A%20how%20motivated%20reasoning%20and%20identity%20cues%20amplify%20opinion%20polarization%20about%20climate%20mitigation%20policies&journal=Communic%20Res&doi=10.1177%2F0093650211416646&volume=39&pages=701-723&publication_year=2012&author=Hart%2CPS&author=Nisbet%2CEC
https://doi.org/10.1127/metz/2015/0604
https://doi.org/10.1127%2Fmetz%2F2015%2F0604
http://scholar.google.com/scholar_lookup?&title=Future%20drought%20probabilities%20in%20the%20Greater%20Alpine%20Region%20based%20on%20COSMO-CLM%20experiments%E2%80%94spatial%20patterns%20and%20driving%20forces&journal=Meteorologische%20Zeitschrift&doi=10.1127%2Fmetz%2F2015%2F0604&volume=25&pages=137-148&publication_year=2016&author=Haslinger%2CK&author=Sch%C3%B6ner%2CW&author=Anders%2CI
https://doi.org/10.1016/j.gloenvcha.2013.09.014
https://doi.org/10.1016%2Fj.gloenvcha.2013.09.014
http://scholar.google.com/scholar_lookup?&title=Who%20remembers%20a%20hot%20summer%20or%20a%20cold%20winter%3F%20The%20asymmetric%20effect%20of%20beliefs%20about%20global%20warming%20on%20perceptions%20of%20local%20climate%20conditions%20in%20the%20U.S&journal=Glob%20Environ%20Change&doi=10.1016%2Fj.gloenvcha.2013.09.014&volume=23&pages=1488-1500&publication_year=2013&author=Howe%2CPD&author=Leiserowitz%2CA
https://doi.org/10.1175/JAM2414.1
https://doi.org/10.1175%2FJAM2414.1
http://scholar.google.com/scholar_lookup?&title=Understanding%20farmers%E2%80%99%20forecast%20use%20from%20their%20beliefs%2C%20values%2C%20social%20norms%2C%20and%20perceived%20obstacles%2A&journal=J%20Appl%20Meteor%20Climatol&doi=10.1175%2FJAM2414.1&volume=45&pages=1190-1201&publication_year=2006&author=Hu%2CQ&author=Zillig%2CLMP&author=Lynne%2CGD&author=Tomkins%2CAJ&author=Waltman%2CWJ&author=Hayes%2CMJ&author=Hubbard%2CKG&author=Artikov%2CI&author=Hoffman%2CSJ&author=Wilhite%2CDA
https://doi.org/10.1007/s10460-015-9608-9
https://link.springer.com/doi/10.1007/s10460-015-9608-9
http://scholar.google.com/scholar_lookup?&title=Farmers%E2%80%99%20perceptions%20of%20climate%20change%3A%20identifying%20types&journal=Agric%20Hum%20Values&doi=10.1007%2Fs10460-015-9608-9&volume=33&pages=323-339&publication_year=2016&author=Hyland%2CJJ&author=Jones%2CDL&author=Parkhill%2CKA&author=Barnes%2CAP&author=Williams%2CAP


Change. Cambridge University Press, Cambridge

Kastanakis MN, Voyer BG (2014) The effect of culture on perception and cognition: a conceptual framework. J

Bus Res 67:425–433. https://doi.org/10.1016/j.jbusres.2013.03.028

Article Google Scholar

Kirchner M, Schmidt J, Kindermann G, Kulmer V, Mitter H, Prettenthaler F, Rüdisser J, Schauppenlehner T,

Schönhart M, Strauss F, Tappeiner U, Tasser E, Schmid E (2015) Ecosystem services and economic

development in Austrian agricultural landscapes—the impact of policy and climate change scenarios on

trade-offs and synergies. Ecol Econ 109:161–174. https://doi.org/10.1016/j.ecolecon.2014.11.005

Article Google Scholar

Knox J, Morris J, Hess T (2010) Identifying future risks to UK agricultural crop production. Outlook Agric

39:249–256. https://doi.org/10.5367/oa.2010.0016

Article Google Scholar

Kuckartz U (2014) Qualitative Inhaltsanalyse. Methoden, Praxis, Computerunterstützung. 2. Auflage. (ed).

Beltz Juventa, Weinheim und Basel

Kuruppu N, Liverman D (2011) Mental preparation for climate adaptation: the role of cognition and culture in

enhancing adaptive capacity of water management in Kiribati. Glob Environ Change 21:657–669.

https://doi.org/10.1016/j.gloenvcha.2010.12.002

Article Google Scholar

Lamnek S (2010) Qualitative Sozialforschung. Lehrbuch. Beltz, Verlag, Weinheim Basel

Lord CG, Ross L, Lepper MR (1979) Biased assimilation and attitude polarization: the effects of prior theories

on subsequently considered evidence. J Pers Soc Psychol 37:2098–2109. https://doi.org/10.1037/0022-

3514.37.11.2098

Article Google Scholar

Mase AS, Gramig BM, Prokopy LS (2017) Climate change beliefs, risk perceptions, and adaptation behavior

among Midwestern U.S. crop farmers. Clim Risk Manage 15:8–17. https://doi.org/10.1016/j.crm.2016.11.004

Article Google Scholar

8/10/25, 8:06 AM Exploring Farmers’ Climate Change Perceptions and Adaptation Intentions: Empirical Evidence from Austria | Environmental M…

https://link.springer.com/article/10.1007/S00267-019-01158-7 26/33

https://doi.org/10.1016/j.jbusres.2013.03.028
https://doi.org/10.1016%2Fj.jbusres.2013.03.028
http://scholar.google.com/scholar_lookup?&title=The%20effect%20of%20culture%20on%20perception%20and%20cognition%3A%20a%20conceptual%20framework&journal=J%20Bus%20Res&doi=10.1016%2Fj.jbusres.2013.03.028&volume=67&pages=425-433&publication_year=2014&author=Kastanakis%2CMN&author=Voyer%2CBG
https://doi.org/10.1016/j.ecolecon.2014.11.005
https://doi.org/10.1016%2Fj.ecolecon.2014.11.005
http://scholar.google.com/scholar_lookup?&title=Ecosystem%20services%20and%20economic%20development%20in%20Austrian%20agricultural%20landscapes%E2%80%94the%20impact%20of%20policy%20and%20climate%20change%20scenarios%20on%20trade-offs%20and%20synergies&journal=Ecol%20Econ&doi=10.1016%2Fj.ecolecon.2014.11.005&volume=109&pages=161-174&publication_year=2015&author=Kirchner%2CM&author=Schmidt%2CJ&author=Kindermann%2CG&author=Kulmer%2CV&author=Mitter%2CH&author=Prettenthaler%2CF&author=R%C3%BCdisser%2CJ&author=Schauppenlehner%2CT&author=Sch%C3%B6nhart%2CM&author=Strauss%2CF&author=Tappeiner%2CU&author=Tasser%2CE&author=Schmid%2CE
https://doi.org/10.5367/oa.2010.0016
https://doi.org/10.5367%2Foa.2010.0016
http://scholar.google.com/scholar_lookup?&title=Identifying%20future%20risks%20to%20UK%20agricultural%20crop%20production&journal=Outlook%20Agric&doi=10.5367%2Foa.2010.0016&volume=39&pages=249-256&publication_year=2010&author=Knox%2CJ&author=Morris%2CJ&author=Hess%2CT
https://doi.org/10.1016/j.gloenvcha.2010.12.002
https://doi.org/10.1016%2Fj.gloenvcha.2010.12.002
http://scholar.google.com/scholar_lookup?&title=Mental%20preparation%20for%20climate%20adaptation%3A%20the%20role%20of%20cognition%20and%20culture%20in%20enhancing%20adaptive%20capacity%20of%20water%20management%20in%20Kiribati&journal=Glob%20Environ%20Change&doi=10.1016%2Fj.gloenvcha.2010.12.002&volume=21&pages=657-669&publication_year=2011&author=Kuruppu%2CN&author=Liverman%2CD
https://doi.org/10.1037/0022-3514.37.11.2098
https://doi.org/10.1037/0022-3514.37.11.2098
https://doi.org/10.1037%2F0022-3514.37.11.2098
http://scholar.google.com/scholar_lookup?&title=Biased%20assimilation%20and%20attitude%20polarization%3A%20the%20effects%20of%20prior%20theories%20on%20subsequently%20considered%20evidence&journal=J%20Pers%20Soc%20Psychol&doi=10.1037%2F0022-3514.37.11.2098&volume=37&pages=2098-2109&publication_year=1979&author=Lord%2CCG&author=Ross%2CL&author=Lepper%2CMR
https://doi.org/10.1016/j.crm.2016.11.004
https://doi.org/10.1016%2Fj.crm.2016.11.004
http://scholar.google.com/scholar_lookup?&title=Climate%20change%20beliefs%2C%20risk%20perceptions%2C%20and%20adaptation%20behavior%20among%20Midwestern%20U.S.%20crop%20farmers&journal=Clim%20Risk%20Manage&doi=10.1016%2Fj.crm.2016.11.004&volume=15&pages=8-17&publication_year=2017&author=Mase%2CAS&author=Gramig%2CBM&author=Prokopy%2CLS


Mayring P (2010) Qualitative Inhaltsanalyse. In: Grundlagen und Techniken., 11., aktualisierte und

überarbeitete Auflage. (eds). Beltz Verlag, Weinheim und Basel

McClaran MP, Butler GJ, Wei H, Ruyle GD (2015) Increased preparation for drought among livestock producers

reliant on rain-fed forage. Nat Hazards 79:151–170. https://doi.org/10.1007/s11069-015-1834-3

Article Google Scholar

McLeman R, Mayo D, Strebeck E, Smit B (2008) Drought adaptation in rural eastern Oklahoma in the 1930s:

lessons for climate change adaptation research. Mitig Adapt Strateg Glob Change 13:379–400.

https://doi.org/10.1007/s11027-007-9118-1

Article Google Scholar

McLeod LJ, Hine DW, Please PM, Driver AB (2015) Applying behavioral theories to invasive animal

management: towards an integrated framework. J Environ Manage 161:63–71.

https://doi.org/10.1016/j.jenvman.2015.06.048

Article Google Scholar

Metzger MJ, Bunce RGH, Jongman RHG, Mücher CA, Watkins JW (2005) A climatic stratification of the

environment of Europe. Glob Ecol Biogeogr 14:549–563. https://doi.org/10.1111/j.1466-822X.2005.00190.x

Article Google Scholar

Mitter H, Heumesser C, Schmid E (2015) Spatial modeling of robust crop production portfolios to assess

agricultural vulnerability and adaptation to climate change. Land use policy 46:75–90.

https://doi.org/10.1016/j.landusepol.2015.01.010

Article Google Scholar

Mitter H, Kirchner M, Schmid E, Schönhart M (2014) The participation of agricultural stakeholders in

assessing regional vulnerability of cropland to soil water erosion in Austria. Reg Environ Change 14:385–400.

https://doi.org/10.1007/s10113-013-0506-7

Article Google Scholar

Mitter H, Schönhart M, Larcher M, Schmid E (2018) The Stimuli-Actions-Effects-Responses (SAER)-

framework for exploring perceived relationships between private and public climate change adaptation in

agriculture. J Environ Manage 209:286–300. https://doi.org/10.1016/j.jenvman.2017.12.063

Article Google Scholar

8/10/25, 8:06 AM Exploring Farmers’ Climate Change Perceptions and Adaptation Intentions: Empirical Evidence from Austria | Environmental M…

https://link.springer.com/article/10.1007/S00267-019-01158-7 27/33

https://doi.org/10.1007/s11069-015-1834-3
https://link.springer.com/doi/10.1007/s11069-015-1834-3
http://scholar.google.com/scholar_lookup?&title=Increased%20preparation%20for%20drought%20among%20livestock%20producers%20reliant%20on%20rain-fed%20forage&journal=Nat%20Hazards&doi=10.1007%2Fs11069-015-1834-3&volume=79&pages=151-170&publication_year=2015&author=McClaran%2CMP&author=Butler%2CGJ&author=Wei%2CH&author=Ruyle%2CGD
https://doi.org/10.1007/s11027-007-9118-1
https://link.springer.com/doi/10.1007/s11027-007-9118-1
http://scholar.google.com/scholar_lookup?&title=Drought%20adaptation%20in%20rural%20eastern%20Oklahoma%20in%20the%201930s%3A%20lessons%20for%20climate%20change%20adaptation%20research&journal=Mitig%20Adapt%20Strateg%20Glob%20Change&doi=10.1007%2Fs11027-007-9118-1&volume=13&pages=379-400&publication_year=2008&author=McLeman%2CR&author=Mayo%2CD&author=Strebeck%2CE&author=Smit%2CB
https://doi.org/10.1016/j.jenvman.2015.06.048
https://doi.org/10.1016%2Fj.jenvman.2015.06.048
http://scholar.google.com/scholar_lookup?&title=Applying%20behavioral%20theories%20to%20invasive%20animal%20management%3A%20towards%20an%20integrated%20framework&journal=J%20Environ%20Manage&doi=10.1016%2Fj.jenvman.2015.06.048&volume=161&pages=63-71&publication_year=2015&author=McLeod%2CLJ&author=Hine%2CDW&author=Please%2CPM&author=Driver%2CAB
https://doi.org/10.1111/j.1466-822X.2005.00190.x
https://doi.org/10.1111%2Fj.1466-822X.2005.00190.x
http://scholar.google.com/scholar_lookup?&title=A%20climatic%20stratification%20of%20the%20environment%20of%20Europe&journal=Glob%20Ecol%20Biogeogr&doi=10.1111%2Fj.1466-822X.2005.00190.x&volume=14&pages=549-563&publication_year=2005&author=Metzger%2CMJ&author=Bunce%2CRGH&author=Jongman%2CRHG&author=M%C3%BCcher%2CCA&author=Watkins%2CJW
https://doi.org/10.1016/j.landusepol.2015.01.010
https://doi.org/10.1016%2Fj.landusepol.2015.01.010
http://scholar.google.com/scholar_lookup?&title=Spatial%20modeling%20of%20robust%20crop%20production%20portfolios%20to%20assess%20agricultural%20vulnerability%20and%20adaptation%20to%20climate%20change&journal=Land%20use%20policy&doi=10.1016%2Fj.landusepol.2015.01.010&volume=46&pages=75-90&publication_year=2015&author=Mitter%2CH&author=Heumesser%2CC&author=Schmid%2CE
https://doi.org/10.1007/s10113-013-0506-7
https://link.springer.com/doi/10.1007/s10113-013-0506-7
http://scholar.google.com/scholar_lookup?&title=The%20participation%20of%20agricultural%20stakeholders%20in%20assessing%20regional%20vulnerability%20of%20cropland%20to%20soil%20water%20erosion%20in%20Austria&journal=Reg%20Environ%20Change&doi=10.1007%2Fs10113-013-0506-7&volume=14&pages=385-400&publication_year=2014&author=Mitter%2CH&author=Kirchner%2CM&author=Schmid%2CE&author=Sch%C3%B6nhart%2CM
https://doi.org/10.1016/j.jenvman.2017.12.063
https://doi.org/10.1016%2Fj.jenvman.2017.12.063
http://scholar.google.com/scholar_lookup?&title=The%20Stimuli-Actions-Effects-Responses%20%28SAER%29-framework%20for%20exploring%20perceived%20relationships%20between%20private%20and%20public%20climate%20change%20adaptation%20in%20agriculture&journal=J%20Environ%20Manage&doi=10.1016%2Fj.jenvman.2017.12.063&volume=209&pages=286-300&publication_year=2018&author=Mitter%2CH&author=Sch%C3%B6nhart%2CM&author=Larcher%2CM&author=Schmid%2CE


Mulenga BP, Wineman A, Sitko NJ (2017) Climate trends and farmers’ perceptions of climate change in

Zambia. Environ Manage 59:291–306. https://doi.org/10.1007/s00267-016-0780-5

Article Google Scholar

Myers TA, Maibach EW, Roser-Renouf C, Akerlof K, Leiserowitz AA (2013) The relationship between personal

experience and belief in the reality of global warming. Nature Clim Change 3:343–347.

https://doi.org/10.1038/nclimate1754

Article Google Scholar

Nguyen TPL, Seddaiu G, Virdis SGP, Tidore C, Pasqui M, Roggero PP (2016) Perceiving to learn or learning to

perceive? Understanding farmers’ perceptions and adaptation to climate uncertainties. Agric Syst 143:205–

216. https://doi.org/10.1016/j.agsy.2016.01.001

Article Google Scholar

Nicholas KA, Durham WH (2012) Farm-scale adaptation and vulnerability to environmental stresses: Insights

from winegrowing in Northern California. Glob Environ Change 22:483–494.

https://doi.org/10.1016/j.gloenvcha.2012.01.001

Article Google Scholar

Niles MT, Brown M, Dynes R (2016) Farmer’s intended and actual adoption of climate change mitigation and

adaptation strategies. Clim Change 135:277–295. https://doi.org/10.1007/s10584-015-1558-0

Article Google Scholar

Otto-Banaszak I, Matczak P, Wesseler J, Wechsung F (2011) Different perceptions of adaptation to climate

change: a mental model approach applied to the evidence from expert interviews. Reg Environ Change

11:217–228. https://doi.org/10.1007/s10113-010-0144-2

Article Google Scholar

Park SE, Marshall NA, Jakku E, Dowd AM, Howden SM, Mendham E, Fleming A (2012) Informing adaptation

responses to climate change through theories of transformation. Glob Environ Change 22:115–126.

https://doi.org/10.1016/j.gloenvcha.2011.10.003

Article Google Scholar

Patton MQ (2002) Qualitative Research & Evaluation Methods, 3rd edn. SAGE Publications, Inc, Thousand

Oaks

8/10/25, 8:06 AM Exploring Farmers’ Climate Change Perceptions and Adaptation Intentions: Empirical Evidence from Austria | Environmental M…

https://link.springer.com/article/10.1007/S00267-019-01158-7 28/33

https://doi.org/10.1007/s00267-016-0780-5
https://link.springer.com/doi/10.1007/s00267-016-0780-5
http://scholar.google.com/scholar_lookup?&title=Climate%20trends%20and%20farmers%E2%80%99%20perceptions%20of%20climate%20change%20in%20Zambia&journal=Environ%20Manage&doi=10.1007%2Fs00267-016-0780-5&volume=59&pages=291-306&publication_year=2017&author=Mulenga%2CBP&author=Wineman%2CA&author=Sitko%2CNJ
https://doi.org/10.1038/nclimate1754
https://doi.org/10.1038%2Fnclimate1754
http://scholar.google.com/scholar_lookup?&title=The%20relationship%20between%20personal%20experience%20and%20belief%20in%20the%20reality%20of%20global%20warming&journal=Nature%20Clim%20Change&doi=10.1038%2Fnclimate1754&volume=3&pages=343-347&publication_year=2013&author=Myers%2CTA&author=Maibach%2CEW&author=Roser-Renouf%2CC&author=Akerlof%2CK&author=Leiserowitz%2CAA
https://doi.org/10.1016/j.agsy.2016.01.001
https://doi.org/10.1016%2Fj.agsy.2016.01.001
http://scholar.google.com/scholar_lookup?&title=Perceiving%20to%20learn%20or%20learning%20to%20perceive%3F%20Understanding%20farmers%E2%80%99%20perceptions%20and%20adaptation%20to%20climate%20uncertainties&journal=Agric%20Syst&doi=10.1016%2Fj.agsy.2016.01.001&volume=143&pages=205-216&publication_year=2016&author=Nguyen%2CTPL&author=Seddaiu%2CG&author=Virdis%2CSGP&author=Tidore%2CC&author=Pasqui%2CM&author=Roggero%2CPP
https://doi.org/10.1016/j.gloenvcha.2012.01.001
https://doi.org/10.1016%2Fj.gloenvcha.2012.01.001
http://scholar.google.com/scholar_lookup?&title=Farm-scale%20adaptation%20and%20vulnerability%20to%20environmental%20stresses%3A%20Insights%20from%20winegrowing%20in%20Northern%20California&journal=Glob%20Environ%20Change&doi=10.1016%2Fj.gloenvcha.2012.01.001&volume=22&pages=483-494&publication_year=2012&author=Nicholas%2CKA&author=Durham%2CWH
https://doi.org/10.1007/s10584-015-1558-0
https://link.springer.com/doi/10.1007/s10584-015-1558-0
http://scholar.google.com/scholar_lookup?&title=Farmer%E2%80%99s%20intended%20and%20actual%20adoption%20of%20climate%20change%20mitigation%20and%20adaptation%20strategies&journal=Clim%20Change&doi=10.1007%2Fs10584-015-1558-0&volume=135&pages=277-295&publication_year=2016&author=Niles%2CMT&author=Brown%2CM&author=Dynes%2CR
https://doi.org/10.1007/s10113-010-0144-2
https://link.springer.com/doi/10.1007/s10113-010-0144-2
http://scholar.google.com/scholar_lookup?&title=Different%20perceptions%20of%20adaptation%20to%20climate%20change%3A%20a%20mental%20model%20approach%20applied%20to%20the%20evidence%20from%20expert%20interviews&journal=Reg%20Environ%20Change&doi=10.1007%2Fs10113-010-0144-2&volume=11&pages=217-228&publication_year=2011&author=Otto-Banaszak%2CI&author=Matczak%2CP&author=Wesseler%2CJ&author=Wechsung%2CF
https://doi.org/10.1016/j.gloenvcha.2011.10.003
https://doi.org/10.1016%2Fj.gloenvcha.2011.10.003
http://scholar.google.com/scholar_lookup?&title=Informing%20adaptation%20responses%20to%20climate%20change%20through%20theories%20of%20transformation&journal=Glob%20Environ%20Change&doi=10.1016%2Fj.gloenvcha.2011.10.003&volume=22&pages=115-126&publication_year=2012&author=Park%2CSE&author=Marshall%2CNA&author=Jakku%2CE&author=Dowd%2CAM&author=Howden%2CSM&author=Mendham%2CE&author=Fleming%2CA


Pröbstl-Haider U, Mostegl NM, Kelemen-Finan J, Haider W, Formayer H, Kantelhardt J, Moser T, Kapfer M,

Trenholm R (2016) Farmers’ preferences for future agricultural land use under the consideration of climate

change. Environ Manage 58:446–464. https://doi.org/10.1007/s00267-016-0720-4

Article Google Scholar

Risbey J, Kandlikar M, Dowlatabadi H, Graetz D (1999) Scale, context, and decision making in agricultural

adaptation to climate variability and change. Mitig Adapt Strategies Glob Change 4:137–165.

https://doi.org/10.1023/A:1009636607038

Article Google Scholar

Roesch-McNally GE, Arbuckle JG, Tyndall JC (2017) What would farmers do? Adaptation intentions under a

Corn Belt climate change scenario. Agric Hum Values 34:333–346. https://doi.org/10.1007/s10460-016-9719-

y

Article Google Scholar

Rogers M, Curtis A, Mazur N (2012) The influence of cognitive processes on rural landholder responses to

climate change. J Environ Manage 111:258–266. https://doi.org/10.1016/j.jenvman.2012.07.015

Article Google Scholar

Rogers RW (1983) Cognitive and physiological processes in fear appeals and attitude change: A revised theory

of protection motivation. In: Cacioppo BL, Petty LL (eds.) Social Psychophysiology: A Sourcebook. Guilford,

London, p 153–176

Rogers RW, Prentice-Dunn S (1997) Protection motivation theory. In: Gochman DS (ed.) Handbook of Health

Behaviour Research. I: Personal and Social Determinants. Plenum Press, New York, p 113–132

Sanderson MR, Curtis AL (2016) Culture, climate change and farm-level groundwater management: an

Australian case study. J Hydrol 536:284–292. https://doi.org/10.1016/j.jhydrol.2016.02.032

Article Google Scholar

Schmitzberger I, Wrbka T, Steurer B, Aschenbrenner G, Peterseil J, Zechmeister HG (2005) How farming

styles influence biodiversity maintenance in Austrian agricultural landscapes. Agric Ecosyst Environ

108:274–290. https://doi.org/10.1016/j.agee.2005.02.009

Article Google Scholar

Schreier M (2014) Varianten qualitativer Inhaltsanalyse: ein Wegweiser im Dickicht der Begrifflichkeiten.

Forum Qual Sozial 15:27

8/10/25, 8:06 AM Exploring Farmers’ Climate Change Perceptions and Adaptation Intentions: Empirical Evidence from Austria | Environmental M…

https://link.springer.com/article/10.1007/S00267-019-01158-7 29/33

https://doi.org/10.1007/s00267-016-0720-4
https://link.springer.com/doi/10.1007/s00267-016-0720-4
http://scholar.google.com/scholar_lookup?&title=Farmers%E2%80%99%20preferences%20for%20future%20agricultural%20land%20use%20under%20the%20consideration%20of%20climate%20change&journal=Environ%20Manage&doi=10.1007%2Fs00267-016-0720-4&volume=58&pages=446-464&publication_year=2016&author=Pr%C3%B6bstl-Haider%2CU&author=Mostegl%2CNM&author=Kelemen-Finan%2CJ&author=Haider%2CW&author=Formayer%2CH&author=Kantelhardt%2CJ&author=Moser%2CT&author=Kapfer%2CM&author=Trenholm%2CR
https://doi.org/10.1023/A:1009636607038
https://doi.org/10.1023%2FA%3A1009636607038
http://scholar.google.com/scholar_lookup?&title=Scale%2C%20context%2C%20and%20decision%20making%20in%20agricultural%20adaptation%20to%20climate%20variability%20and%20change&journal=Mitig%20Adapt%20Strategies%20Glob%20Change&doi=10.1023%2FA%3A1009636607038&volume=4&pages=137-165&publication_year=1999&author=Risbey%2CJ&author=Kandlikar%2CM&author=Dowlatabadi%2CH&author=Graetz%2CD
https://doi.org/10.1007/s10460-016-9719-y
https://doi.org/10.1007/s10460-016-9719-y
https://link.springer.com/doi/10.1007/s10460-016-9719-y
http://scholar.google.com/scholar_lookup?&title=What%20would%20farmers%20do%3F%20Adaptation%20intentions%20under%20a%20Corn%20Belt%20climate%20change%20scenario&journal=Agric%20Hum%20Values&doi=10.1007%2Fs10460-016-9719-y&volume=34&pages=333-346&publication_year=2017&author=Roesch-McNally%2CGE&author=Arbuckle%2CJG&author=Tyndall%2CJC
https://doi.org/10.1016/j.jenvman.2012.07.015
https://doi.org/10.1016%2Fj.jenvman.2012.07.015
http://scholar.google.com/scholar_lookup?&title=The%20influence%20of%20cognitive%20processes%20on%20rural%20landholder%20responses%20to%20climate%20change&journal=J%20Environ%20Manage&doi=10.1016%2Fj.jenvman.2012.07.015&volume=111&pages=258-266&publication_year=2012&author=Rogers%2CM&author=Curtis%2CA&author=Mazur%2CN
https://doi.org/10.1016/j.jhydrol.2016.02.032
https://doi.org/10.1016%2Fj.jhydrol.2016.02.032
http://scholar.google.com/scholar_lookup?&title=Culture%2C%20climate%20change%20and%20farm-level%20groundwater%20management%3A%20an%20Australian%20case%20study&journal=J%20Hydrol&doi=10.1016%2Fj.jhydrol.2016.02.032&volume=536&pages=284-292&publication_year=2016&author=Sanderson%2CMR&author=Curtis%2CAL
https://doi.org/10.1016/j.agee.2005.02.009
https://doi.org/10.1016%2Fj.agee.2005.02.009
http://scholar.google.com/scholar_lookup?&title=How%20farming%20styles%20influence%20biodiversity%20maintenance%20in%20Austrian%20agricultural%20landscapes.&journal=Agric%20Ecosyst%20Environ&doi=10.1016%2Fj.agee.2005.02.009&volume=108&pages=274-290&publication_year=2005&author=Schmitzberger%2CI&author=Wrbka%2CT&author=Steurer%2CB&author=Aschenbrenner%2CG&author=Peterseil%2CJ&author=Zechmeister%2CHG


Google Scholar

Schönhart M, Mitter H, Schmid E, Heinrich G, Gobiet A (2014) Integrated analysis of climate change impacts

and adaptation measures in Austrian agriculture. Ger J Agric Econ 63:156–176

Google Scholar

Smit B, Burton I, Klein RJT, Wandel J (2000) An anatomy of adaptation to climate change and variability. Clim

Change 45:223–251. https://doi.org/10.1023/A:1005661622966

Article Google Scholar

Smit B, Skinner MW (2002) Adaptation options in agriculture to climate change: a typology. Mitig Adapt

Strategies Glob Change 7:85–114. https://doi.org/10.1023/A:1015862228270

Article Google Scholar

Soriano MA, Diwa J, Herath S (2017) Local perceptions of climate change and adaptation needs in the Ifugao

Rice Terraces (Northern Philippines). J Mt Sci 14:1455–1472. https://doi.org/10.1007/s11629-016-4250-6

Article Google Scholar

Spence A, Poortinga W, Pidgeon N (2012) The psychological distance of climate change. Risk Anal 32:957–

972. https://doi.org/10.1111/j.1539-6924.2011.01695.x

Article Google Scholar

Stern PC (2000) New environmental theories: toward a coherent theory of environmentally significant

behavior. J Soc Issues 56:407–424. https://doi.org/10.1111/0022-4537.00175

Article Google Scholar

Truelove HB, Carrico AR, Thabrew L (2015) A socio-psychological model for analyzing climate change

adaptation: a case study of Sri Lankan paddy farmers. Glob Environ Change 31:85–97.

https://doi.org/10.1016/j.gloenvcha.2014.12.010

Article Google Scholar

Weber EU (2006) Experience-based and description-based perceptions of long-term risk: why global

warming does not scare us (yet). Clim Change 77:103–120. https://doi.org/10.1007/s10584-006-9060-3

Article Google Scholar

8/10/25, 8:06 AM Exploring Farmers’ Climate Change Perceptions and Adaptation Intentions: Empirical Evidence from Austria | Environmental M…

https://link.springer.com/article/10.1007/S00267-019-01158-7 30/33

http://scholar.google.com/scholar_lookup?&title=Varianten%20qualitativer%20Inhaltsanalyse%3A%20ein%20Wegweiser%20im%20Dickicht%20der%20Begrifflichkeiten&journal=Forum%20Qual%20Sozial&volume=15&publication_year=2014&author=Schreier%2CM
http://scholar.google.com/scholar_lookup?&title=Integrated%20analysis%20of%20climate%20change%20impacts%20and%20adaptation%20measures%20in%20Austrian%20agriculture&journal=Ger%20J%20Agric%20Econ&volume=63&pages=156-176&publication_year=2014&author=Sch%C3%B6nhart%2CM&author=Mitter%2CH&author=Schmid%2CE&author=Heinrich%2CG&author=Gobiet%2CA
https://doi.org/10.1023/A:1005661622966
https://doi.org/10.1023%2FA%3A1005661622966
http://scholar.google.com/scholar_lookup?&title=An%20anatomy%20of%20adaptation%20to%20climate%20change%20and%20variability&journal=Clim%20Change&doi=10.1023%2FA%3A1005661622966&volume=45&pages=223-251&publication_year=2000&author=Smit%2CB&author=Burton%2CI&author=Klein%2CRJT&author=Wandel%2CJ
https://doi.org/10.1023/A:1015862228270
https://doi.org/10.1023%2FA%3A1015862228270
http://scholar.google.com/scholar_lookup?&title=Adaptation%20options%20in%20agriculture%20to%20climate%20change%3A%20a%20typology&journal=Mitig%20Adapt%20Strategies%20Glob%20Change&doi=10.1023%2FA%3A1015862228270&volume=7&pages=85-114&publication_year=2002&author=Smit%2CB&author=Skinner%2CMW
https://doi.org/10.1007/s11629-016-4250-6
https://link.springer.com/doi/10.1007/s11629-016-4250-6
http://scholar.google.com/scholar_lookup?&title=Local%20perceptions%20of%20climate%20change%20and%20adaptation%20needs%20in%20the%20Ifugao%20Rice%20Terraces%20%28Northern%20Philippines%29&journal=J%20Mt%20Sci&doi=10.1007%2Fs11629-016-4250-6&volume=14&pages=1455-1472&publication_year=2017&author=Soriano%2CMA&author=Diwa%2CJ&author=Herath%2CS
https://doi.org/10.1111/j.1539-6924.2011.01695.x
https://doi.org/10.1111%2Fj.1539-6924.2011.01695.x
http://scholar.google.com/scholar_lookup?&title=The%20psychological%20distance%20of%20climate%20change&journal=Risk%20Anal&doi=10.1111%2Fj.1539-6924.2011.01695.x&volume=32&pages=957-972&publication_year=2012&author=Spence%2CA&author=Poortinga%2CW&author=Pidgeon%2CN
https://doi.org/10.1111/0022-4537.00175
https://doi.org/10.1111%2F0022-4537.00175
http://scholar.google.com/scholar_lookup?&title=New%20environmental%20theories%3A%20toward%20a%20coherent%20theory%20of%20environmentally%20significant%20behavior&journal=J%20Soc%20Issues&doi=10.1111%2F0022-4537.00175&volume=56&pages=407-424&publication_year=2000&author=Stern%2CPC
https://doi.org/10.1016/j.gloenvcha.2014.12.010
https://doi.org/10.1016%2Fj.gloenvcha.2014.12.010
http://scholar.google.com/scholar_lookup?&title=A%20socio-psychological%20model%20for%20analyzing%20climate%20change%20adaptation%3A%20a%20case%20study%20of%20Sri%20Lankan%20paddy%20farmers&journal=Glob%20Environ%20Change&doi=10.1016%2Fj.gloenvcha.2014.12.010&volume=31&pages=85-97&publication_year=2015&author=Truelove%2CHB&author=Carrico%2CAR&author=Thabrew%2CL
https://doi.org/10.1007/s10584-006-9060-3
https://link.springer.com/doi/10.1007/s10584-006-9060-3
http://scholar.google.com/scholar_lookup?&title=Experience-based%20and%20description-based%20perceptions%20of%20long-term%20risk%3A%20why%20global%20warming%20does%20not%20scare%20us%20%28yet%29&journal=Clim%20Change&doi=10.1007%2Fs10584-006-9060-3&volume=77&pages=103-120&publication_year=2006&author=Weber%2CEU


Weber EU (2010) What shapes perceptions of climate change? WIREs. Clim Change 1:332–342.

https://doi.org/10.1002/wcc.41

Article Google Scholar

Weinstein ND (1980) Unrealistic optimism about future life events J Pers Soc Psychol 39:806–820

Article Google Scholar

Weinstein ND (1983) Reducing unrealistic optimism about illness susceptibility. Health Psychol 2:11–20

Article Google Scholar

Weinstein ND (1987) Unrealistic optimism about susceptibility to health problems: conclusions from a

community-wide sample. J Behav Med 10:481–500

Article CAS Google Scholar

Weischer C (2007) Sozialforschung. UKV Verlagsgesellschaft, Konstanz

Weller I, Krapf H, Wehlau D, Fischer K (2010) Untersuchung der Wahrnehmung des Klimawandels im Alltag

und seiner Folgen für Konsumverhalten und Vulnerabilität in der Nordwest-Region: Ergebnisse einer

explorativen Studie, artec-paper. Bremen

Whitmarsh L (2011) Scepticism and uncertainty about climate change: dimensions, determinants and change

over time. Glob Environ Change 21:690–700. https://doi.org/10.1016/j.gloenvcha.2011.01.016

Article Google Scholar

Woods BA, Nielsen HØ, Pedersen AB, Kristofersson D (2017) Farmers’ perceptions of climate change and their

likely responses in Danish agriculture Land use policy 65:109–120.

https://doi.org/10.1016/j.landusepol.2017.04.007

Article Google Scholar

Acknowledgements

This article has been supported by the ERA4CS JPI Climate project “Climate Services for the Water-Energy-

Land-Food Nexus (CLISWELN)” [863470] funded by the Austrian Federal Ministry of Education, Science and

Research and administered by the Austrian Research Promotion Agency (FFG). The University of Natural

Resources and Life Sciences, Vienna (BOKU) provides open access funding. We wish to thank the interview

partners for their time and their valuable inputs as well as Christina Roder for transcribing the interviews.

Furthermore, we are thankful to two anonymous reviewers for their constructive comments, which helped us

to improve the article and sharpen the argumentation.

8/10/25, 8:06 AM Exploring Farmers’ Climate Change Perceptions and Adaptation Intentions: Empirical Evidence from Austria | Environmental M…

https://link.springer.com/article/10.1007/S00267-019-01158-7 31/33

https://doi.org/10.1002/wcc.41
https://doi.org/10.1002%2Fwcc.41
http://scholar.google.com/scholar_lookup?&title=What%20shapes%20perceptions%20of%20climate%20change%3F%20WIREs&journal=Clim%20Change&doi=10.1002%2Fwcc.41&volume=1&pages=332-342&publication_year=2010&author=Weber%2CEU
https://doi.org/10.1037%2F0022-3514.39.5.806
http://scholar.google.com/scholar_lookup?&title=Unrealistic%20optimism%20about%20future%20life%20events&journal=J%20Pers%20Soc%20Psychol&doi=10.1037%2F0022-3514.39.5.806&volume=39&pages=806-820&publication_year=1980&author=Weinstein%2CND
https://doi.org/10.1037%2F0278-6133.2.1.11
http://scholar.google.com/scholar_lookup?&title=Reducing%20unrealistic%20optimism%20about%20illness%20susceptibility&journal=Health%20Psychol&doi=10.1037%2F0278-6133.2.1.11&volume=2&pages=11-20&publication_year=1983&author=Weinstein%2CND
https://link.springer.com/doi/10.1007/BF00846146
https://link.springer.com/articles/cas-redirect/1:STN:280:DyaL1c7hvVyrsA%3D%3D
http://scholar.google.com/scholar_lookup?&title=Unrealistic%20optimism%20about%20susceptibility%20to%20health%20problems%3A%20conclusions%20from%20a%20community-wide%20sample&journal=J%20Behav%20Med&doi=10.1007%2FBF00846146&volume=10&pages=481-500&publication_year=1987&author=Weinstein%2CND
https://doi.org/10.1016/j.gloenvcha.2011.01.016
https://doi.org/10.1016%2Fj.gloenvcha.2011.01.016
http://scholar.google.com/scholar_lookup?&title=Scepticism%20and%20uncertainty%20about%20climate%20change%3A%20dimensions%2C%20determinants%20and%20change%20over%20time&journal=Glob%20Environ%20Change&doi=10.1016%2Fj.gloenvcha.2011.01.016&volume=21&pages=690-700&publication_year=2011&author=Whitmarsh%2CL
https://doi.org/10.1016/j.landusepol.2017.04.007
https://doi.org/10.1016%2Fj.landusepol.2017.04.007
http://scholar.google.com/scholar_lookup?&title=Farmers%E2%80%99%20perceptions%20of%20climate%20change%20and%20their%20likely%20responses%20in%20Danish%20agriculture&journal=Land%20use%20policy&doi=10.1016%2Fj.landusepol.2017.04.007&volume=65&pages=109-120&publication_year=2017&author=Woods%2CBA&author=Nielsen%2CHOslash&author=Pedersen%2CAB&author=Kristofersson%2CD


Author information

Authors and Affiliations

Institute for Sustainable Economic Development, Department of Economics and Social Sciences at the

University of Natural Resources and Life Sciences, Vienna, Feistmantelstrasse 4, 1180, Vienna, Austria

Hermine Mitter, Manuela Larcher, Martin Schönhart, Magdalena Stöttinger & Erwin Schmid

Corresponding author

Correspondence to Manuela Larcher.

Ethics declarations

Conflict of interest

The authors declare that they have no conflict of interest.

Additional information

Publisher’s note: Springer Nature remains neutral with regard to jurisdictional claims in published maps and

institutional affiliations.

Supplementary information

Rights and permissions

Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International

License (http://creativecommons.org/licenses/by/4.0/), which permits use, duplication, adaptation,

distribution, and reproduction in any medium or format, as long as you give appropriate credit to the original

author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made.

Reprints and permissions

About this article

Cite this article

Mitter, H., Larcher, M., Schönhart, M. et al. Exploring Farmers’ Climate Change Perceptions and Adaptation Intentions:

Empirical Evidence from Austria. Environmental Management63, 804–821 (2019). https://doi.org/10.1007/s00267-019-

01158-7

Received Accepted Published

Supplementary material.

8/10/25, 8:06 AM Exploring Farmers’ Climate Change Perceptions and Adaptation Intentions: Empirical Evidence from Austria | Environmental M…

https://link.springer.com/article/10.1007/S00267-019-01158-7 32/33

mailto:manuela.larcher@boku.ac.at
http://creativecommons.org/licenses/by/4.0/
https://s100.copyright.com/AppDispatchServlet?title=Exploring%20Farmers%E2%80%99%20Climate%20Change%20Perceptions%20and%20Adaptation%20Intentions%3A%20Empirical%20Evidence%20from%20Austria&author=Hermine%20Mitter%20et%20al&contentID=10.1007%2Fs00267-019-01158-7&copyright=The%20Author%28s%29&publication=0364-152X&publicationDate=2019-04-16&publisherName=SpringerNature&orderBeanReset=true&oa=CC%20BY
https://static-content.springer.com/esm/art%3A10.1007%2Fs00267-019-01158-7/MediaObjects/267_2019_1158_MOESM1_ESM.docx


19 July 2018 21 March 2019 16 April 2019

Issue Date

15 June 2019

DOI

https://doi.org/10.1007/s00267-019-01158-7

Share this article

Anyone you share the following link with will be able to read this content:

Get shareable link

Provided by the Springer Nature SharedIt content-sharing initiative

Keywords

Farmers’ perceptions and adaptation intentions Socio-cognitive process Agricultural climate change adaptation

Adaptation avoidance Socio-environmental context factors Qualitative analysis

8/10/25, 8:06 AM Exploring Farmers’ Climate Change Perceptions and Adaptation Intentions: Empirical Evidence from Austria | Environmental M…

https://link.springer.com/article/10.1007/S00267-019-01158-7 33/33

https://link.springer.com/search?query=Farmers%E2%80%99%20perceptions%20and%20adaptation%20intentions&facet-discipline=%22Environment%22
https://link.springer.com/search?query=Socio-cognitive%20process&facet-discipline=%22Environment%22
https://link.springer.com/search?query=Agricultural%20climate%20change%20adaptation&facet-discipline=%22Environment%22
https://link.springer.com/search?query=Adaptation%20avoidance&facet-discipline=%22Environment%22
https://link.springer.com/search?query=Socio-environmental%20context%20factors&facet-discipline=%22Environment%22
https://link.springer.com/search?query=Qualitative%20analysis&facet-discipline=%22Environment%22

