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Abstract
Mitigation and adaptation are both urgently needed to effectively address climate change 
and reduce its effects. This is particularly pertinent in the agricultural sector, a major con-
tributor to emissions and highly vulnerable to climate impacts. Our study investigates how 
farmers perceive and respond to mitigation and adaptation information. We develop and 
test animated video interventions in an incentivised survey experiment with Norwegian 
horticultural farmers (N = 513). We examine how an intervention framed in terms of miti-
gation (Mitigation treatment) or adaptation (Adaptation treatment) influenced support for 
sector-wide mitigation policies and actual adoption of a sustainable farming practice (cov-
er crops). The results show that the Adaptation treatment significantly increased support 
for national agricultural mitigation policy compared to the Control, while the Mitigation 
treatment had no significant effect, suggesting that adaptation is not seen as a substitute 
for mitigation. However, neither treatment impacted the adoption of cover crops. These 
findings highlight the need for careful climate messaging in agriculture.

Keywords  Climate mitigation · Climate adaptation · Agriculture · Farmers · Risk · 
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1  Introduction

Productive agricultural systems are necessary to feed a growing global population, however 
they are threatened by climate change and environmental degradation. At the same time the 
agricultural sector is a key contributor to these crises, being responsible for a significant 
proportion of global greenhouse gas emissions and biodiversity decline (Lynch et al. 2021; 
IPCC 2019; Newbold et al. 2016). Addressing this unsustainable trend requires large-scale 
shifts along the agricultural value chain (McGreevy et al. 2022; Poore and Nemecek 2018). 
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Recognising the urgent need for a sustainable agricultural transition, the agriculture-cli-
mate-biodiversity nexus has climbed political agendas worldwide (European Commission 
2020; FAO et al. 2023; IPBES 2019; IPCC 2019). Many countries have launched programs 
to encourage the uptake of sustainable farming practices, including information campaigns, 
economic incentives and subsidies, and long-term innovation projects.

It is urgent that more farmers adopt such sustainable farming practices as they can con-
tribute to emissions reductions at the aggregate level as well as provide critical benefits at 
the farm level (Clark et al. 2020; Jones and Kammen 2011). For one, farmers can implement 
mitigation strategies and thereby contribute to addressing the root cause of climate change. 
Examples of such mitigation strategies include optimising fertiliser applications, reducing 
tillage and machinery operations, and using diverse crop rotations (Camargo et al. 2013; 
Wollenberg et al. 2016). Farmers can also take adaptation actions which offer more private 
benefits to protect themselves from damages caused by climate change. Examples of farm-
level adaptation actions include ensuring a flexible farm organisation, diversifying produc-
tion systems to spread risks and create buffers, and optimising soil and crop management to 
make their production more resilient (Anderson et al. 2020; Darnhofer et al. 2010).

While there is an established consensus that pursuing both mitigation and adaptation at 
individual and systemic levels is essential to effectively tackle climate change (Calvin et al. 
2023; IPCC 2022), early responses focused primarily on mitigation (Pielke et al. 2007). As 
adaptation has gained growing attention, concerns have been raised that these adaptation 
activities could influence risk perceptions and dampen already insufficient mitigation efforts 
(Tol 2005; Weber 2006). In fact, if people learn about adaptation options, they may view 
it as a viable alternative to mitigation. However, some evidence suggests that emphasizing 
adaptation may actually enhance engagement in mitigation by highlighting the risks of cli-
mate change (Brügger et al. 2015; Carrico et al. 2015; Greenhill et al. 2018).

Although risk perceptions play a central role in farmers' decision-making (Arbuckle et al. 
2013; Mase et al. 2017; Rodríguez-Barillas et al. 2024), limited knowledge exists regarding 
the extent to which farmers think about adaptation and mitigation as complements or substi-
tutes, and how this shapes support for large-scale policies and decisions to adopt sustainable 
farming practices (Arbuckle et al. 2013; Haden et al. 2012; Moerkerken et al. 2020; Zhang 
et al. 2020). Large-scale policy efforts provide additional incentives and infrastructure to 
facilitate individual actions. In turn such policies can enable more wide-spread opportu-
nities to act sustainably (Chater and Loewenstein 2023). Given that farmers are the ones 
upon whom the tasks of agricultural mitigation and adaptation will largely fall, and both 
are urgently needed, it is critical to improve our understanding of how farmers perceive and 
respond to mitigation and adaptation information.

To address this gap we conduct an information provision experiment with Norwegian 
farmers and evaluate how farmers respond to information about cover crops, a sustainable 
farming practice, framed either in terms of mitigation or adaptation. We focus on informa-
tion not because we believe it by itself can create the large-scale change necessary for a 
sustainable transition—instead, it is likely a necessary factor for any intervention aiming 
to promote change, including regulations, incentives, and campaigns. Indeed, information 
plays an important role to raise awareness about mitigation and adaptation and creating 
support for systemic action (Fang and Innocenti 2023; Jalil et al. 2023; Moser and Dilling 
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2011). Since information approaches remain some of the most readily available to policy 
makers and practitioners there is a cost–benefit argument to enhance their efficacy.

1.1  Related literature and gap

Climate change can be addressed either through prevention (i.e. by implementing mitigation 
strategies) or by managing its effects (i.e. taking steps to adapt to it). Previous studies on 
the relationship between mitigation and adaptation have focused on responses to risk at the 
individual level of decision-making. Several studies suggest that emphasizing the salience 
of one risk can amplify concerns about related risks and potentially lead to stronger support 
for preventive actions (Carrico et al. 2015; Evans et al. 2014; Greenhill et al. 2018). This is 
known as the risk salience effect.

For instance, prompting participants to answer survey questions about sea level rise and 
local adaptation measures for their community increased their willingness to engage in miti-
gation actions, more so than for participants who did not answer adaptation-related ques-
tions (Evans et al. 2014). Similarly, Carrico et al. (2015) found that presenting the public 
with mock newspaper articles that framed a policy as helping farmers adapt to climate 
change increased support for both agricultural mitigation and adaptation policies compared 
to a focus on mitigation or energy efficiency (control). It also increased climate risk percep-
tions (Carrico et al. 2015). Urban et al. (2021) surveyed residents in four countries across 
five experiments to find partial evidence (in two of five studies) that a prior focus on adapta-
tion increased participants’ attitudes toward mitigation. A prior focus on mitigation did not 
influence subsequent adaptation attitudes (Urban et al. 2021).

Some studies suggest that increasing the risk salience could stimulate such effects also in 
agricultural decision-making. In particular, farmers who are more concerned about climate 
change impacts on agriculture have been found to support both mitigation and adaptation 
(Arbuckle et al. 2015; Mase et al. 2017; Prokopy et al. 2015). Studies focusing specifically 
on adaptation further suggest that farmers who are more concerned about climate change, 
perceive higher risks, and have stronger capacity for action are more likely to undertake 
further climate adaptation measures (Azadi et al. 2019; Kreft et al. 2021; Nainggolan et al. 
2023; Skevas et al. 2022; Woods et al. 2017). Moreover, a scoping review of nearly 18 000 
papers finds that the strongest motivations for farmers to adopt sustainable practices is per-
ceived benefits for either their farms, the environment, or both (Piñeiro et al. 2020). How 
such practices are communicated, framed, and made salient, for example by the media, can 
also alter their perceived relevance and influence uptake (Piñeiro et al. 2020; Rust et al. 
2021). Overall, salience effects could thus enhance farmers’ responses to protect against 
threats from climate change.

However, there are also indications that focusing on adaptation might crowd out mitiga-
tion efforts. This is known as the risk compensation effect. Previous studies have demon-
strated the occurrence of risk compensation when measures that provide partial protection 
against risks lead to increased risky behaviour, such as when information about possible 
adaptations reduce perceived risks and increase intentions to engage in the risky behaviour 
(Bolton et al. 2006; Hasanzadeh et al. 2020). This effect is evident in various fields, such 
as energy conservation, where increased efficiency, despite reducing energy costs, has been 
shown to also increase overall energy consumption (see for example Gillingham et al. 2013).
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In the agricultural sector, farmers who believe in technological solutions to climate 
change may be less willing to adopt additional measures by perceiving these solutions as 
sufficient (Gardezi and Arbuckle 2020). Some studies also suggest that farmers pursue miti-
gations strategies due to economic benefits rather than wanting to reduce greenhouse gas 
emissions (Davidson et al. 2019; Rochecouste et al. 2015). Moreover, if farmers perceive 
climate change as highly uncertain and too far in the future, they may not believe that 
extensive short-term investments or changed farming practices are warranted (Mortreux 
and Barnett 2017; Wheeler and Lobley 2021). The single-action bias may partially explain 
this dynamic, where individuals focus on a single response and neglect additional actions, 
even if the chosen response only offers incremental risk reduction or is not the most effec-
tive solution (Weber 2020).

Taken together the literature does not offer conclusive evidence on how farmers respond 
to calls for agricultural mitigation and adaptation. The fact that few studies have actively 
used an intervention and monitored its behavioural impact adds additional uncertainty. A 
recent review of farm-related behavioural change found that only 15 did, across which edu-
cation interventions were the most common (Rose et al. 2018). For example, information 
provision and educational interventions have been shown to improve farmers' soil nutrient 
management (Genskow 2012), pest control (Helitzer et al. 2014), and increased uptake of 
precision agriculture technologies (Barnes et al. 2019). However, evidence of how such 
interventions impact actual behaviour has been scarce and sometimes mixed. A study with 
Ugandan farmers found that providing rice farmers with information about agronomic prac-
tices via videos increased their knowledge, but there was no evidence that it affected their 
actual use of the practices (Campenhout 2021). Thus, while the way information is pre-
sented can significantly affect how farmers respond to it, it remains unclear whether the 
information received translates into support for environmental policies aiming to reduce 
emissions (Andrews et al. 2013; Doran et al. 2020; Ngo et al. 2022; Rust et al. 2021).

Given this context, our main objective is to study how farmers react to a mitigation or 
an adaptation frame and how such information alters farmers’ self-reported mitigation pol-
icy support using experimental methodology. Specifically, we investigate how Norwegian 
farmers respond to information interventions that emphasise the benefits of cover crops as 
either a climate adaptation or mitigation strategy.

In particular we ask: how does information about cover crops framed in terms of miti-
gation or adaptation influence farmers’ support for mitigation policy? Is the effect aligned 
with the risk salience or risk compensation effect? We specifically evaluate support for the 
Agricultural Climate Mitigation Agreement, a large policy initiative between the Norwegian 
government and farmer unions. It forms the foundation for agricultural climate policy and 
sets targets to reduce emissions from agriculture and increase carbon sequestration in soils 
by 5 million tonnes CO2 equivalents by 2030 (Bondelaget 2020).

Based on the reviewed literature we expected the two frames to have the following 
effects. Given a risk salience effect, we anticipated that participants exposed to either the 
Adaptation or the Mitigation frame would show stronger support for the national mitigation 
policy than their counterparts in the control condition. This is because learning about adap-
tation strategies may increase climate concerns and therefore heighten the perceived need 
for mitigation. Equally, informing people about the importance of collective measures to 
counteract climate change might increase risk perceptions and the need for adopting large-
scale mitigation policies (Carrico et al. 2015; Greenhill et al. 2018).
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In the case of a risk compensation effect, however, we would expect participants in either 
the Adaptation or Mitigation condition to demonstrate lower levels of policy support. This 
is because emphasising adaptation might trigger people to view adaptation as a remedy to 
a problem that can be dealt with in the future and does not require costly preventative mea-
sures such as the implementation of large mitigation policies (Carrico et al. 2015). Equally, 
learning about the possibility to collectively mitigate climate risks in the future might make 
immediate mitigation efforts less attractive due to their high upfront financial and coordina-
tion costs, thereby lowering support for national mitigation policies.

We also evaluate the influence of our intervention on farmers’ actual behaviour by retriev-
ing participants’ applications for a cover crops subsidy in the 2023 growing season to indi-
cate their adoption of cover crops.1 Since the literature predominantly relies on self-reported 
measures of adoption intentions despite the well-known gap between intentions and actions 
in general (Kollmuss and Agyeman 2002) as well as in the agricultural context (Luh et al. 
2023), this offers a novel contribution to understand how calls for mitigation and adapta-
tion influence farmers’ preferences and, ultimately, actions. Our approach thus helps inform 
whether video information interventions could influence support for large-scale mitigation 
policy, including an objective measure of behaviour to further inform whether farmers are 
influenced by these interventions.

2  Methods

2.1  Study context and participant recruitment

We conducted a pre-registered survey experiment incorporating animated video interven-
tions with a sample of 513 Norwegian farmers in February-April 2023. Farmers were 
recruited from the horticultural farmer population in the country.2

The agricultural sector in Norway is under pressure to reduce emissions in line with 
national and international commitments. It remains outside the Common Agricultural Pol-
icy of the European Union and is a high-latitude country where farmers face both potential 
benefits and challenges due to climate change. Coastal regions are expected to experience 
increased heavy precipitation and flooding, while inland and boreal areas, such as those 
around Oslo, may benefit from an extended growing season and higher crop yields (McEld-
owney 2020; Rosenzweig et al. 2014). There are however considerable uncertainties due to 
the potential rise in soil diseases and pests which could significantly impact yields (Wiebe 
et al. 2019).

We focus our interventions on cover crops for several reasons. They represent a sustain-
able farming practice involving crops that are planted alongside or after the main crop. 
Planting cover crops is widely available to farmers, however it emerged relatively recently 

1 In Norway, farmers can apply for a subsidy in October (i.e. to receive a refund) through the Agricultural 
Agency if they planted cover crops in that year. The size of the subsidy is determined by the size of the land 
area on which the cover crops are planted, measured in hectares. The cover crops subsidy application period 
is from end of September to the end of October every year.
2 A statistical power analysis conducted a priori using G x Power revealed that a planned sample size of 
n = 400 complete responses would give the study sufficient statistical power, 1 − β = .95, to detect a small 
effect size, w < 0.2 (95% Confidence Interval). To account for possible missing data we decided to sample 
approximately 500 participants.
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in Norway and requires additional economic and time investments (Bergtold et al. 2019). 
The relevance of information interventions is therefore plausible even for experienced farm-
ers. Moreover, cover crops offer both mitigation and adaptation benefits, such as binding soil 
nutrients, alleviating weed infestation, improving yields, reducing soil erosion, and enhanc-
ing carbon sequestration (Büchi et al. 2018; Kaye and Quemada 2017; Lugato et al. 2020).

Three reasons motivate our focus on horticultural farmers. First, horticultural fields are to 
a larger extent exposed to soil erosion and runoff than other productions since larger areas 
are not covered by crops. Measures such as cover crops could thus be beneficial, however 
uptake remains low (Bøe et al. 2019). Second, the economic value of horticultural crops is 
larger per hectare of land than for other types (e.g. cereals). Due to the high quality require-
ments and shorter growing seasons, horticultural farmers are more vulnerable to climate 
change and associated impacts (OECD 2021; Statistics Norway 2024). Third, horticultural 
farmers have received considerably less empirical attention than other types, such as animal 
husbandry and cereal production.

The recruitment process entailed multiple steps. First, we accessed the national Produc-
tion Subsidy Registry from the Norwegian Agricultural Authority. The Registry includes 
data on farmland used for the cultivation of various crops on all Norwegian farms entitled 
to governmental payments. It lists all farm holdings that receive any kind of government 
subsidies, capturing virtually all farms in Norway. Based on the Registry we sent email 
invitations to all vegetable and/or potato farmers in line with preregistered criteria (a total 
of 2076 invitations). We sent out three rounds of email reminders and one round of SMS-
based reminders over a period of six weeks. This yielded 460 responses from interested 
farmers. Second, we collaborated with the Farm Advisory Service (Norsk Landbruksråd-
givning, NLR) to post a link to the survey in their newsletter sent to farmers as well as on 
relevant online forums. Fifty-three responses were collected thanks to this effort.3 As such, 
we were able to survey approximately 20% of our target population. Given the particularity 
of our sample (i.e. horticultural farmers) and findings from a small pilot, it was evident that 
forcing respondents to answer all questions could deter participation. We therefore opted to 
not enforce survey responses. This resulted in some missing values throughout the data set, 
leaving 369 complete responses out of the 513 for the analysis of our main outcome vari-
able, i.e. Policy Support.

The sample was 82.4 percent male and had a mean age of 53.18 (SD = 10.97). The median 
education was "Professional certificate" (completed high school with further professional 
education) and the median income level was NOK 400–499 k (approx. EUR 34–43 k). Geo-
graphically most of the sample was located in central and southern parts of Norway (further 
south than Nordland county) which corresponds to the distribution of the farmer population. 
There were no significant differences in any of the demographic variables across conditions 
(see Table 1 for details). Comparing with statistics of the national farmer population we 
consider these sample characteristics to be approximately representative (for details see 
Appendix A Table A2) (Statistics Norway 2024).

3 The survey was posted on online forums with an unknown number of views so the exact response rate can-
not be determined. Of the email recipients the response rate was 24 percent.
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2.2  Design and procedures

The study was introduced to participants as a survey of horticultural farmers’ experience 
with and use of cover crops in their farming system, without explicit reference to mitigation 
policies, adaptation, or information videos in the recruitment ad. Because of this it is pos-
sible that farmers with prior knowledge or interest in cover crops selected into participating 
in our study. However, the study followed a complete random assignment procedure and 
a between-subjects design to tame self-selection bias.4 Respondents assigned to treatment 
saw one of two video variants, depending on which experimental condition, while those 
assigned to the control condition saw no video. We focused on framed video interventions 
for several reasons. From a cost–benefit perspective, they can help improve communication 
approaches which are shown to influence attitudes and beliefs (Fang and Innocenti 2023; 
Jalil et al. 2023; Moser and Dilling 2011). Videos capture attention more effectively than 
text or static images and can present complex information in a more engaging and accessible 
manner. Along with the growth of digital platforms, videos that leverage framing thus repre-
sent a promising tool for policy makers and practitioners to effectively disseminate targeted 
information to many people. The content of the survey and video scripts were discussed 
with regional experts, farm advisors, and farmers to verify that the content was accurate and 
easy to understand. The survey was coded in Qualtrics and the median time for completion 
was 15.5 min. At the end of the survey participants could opt in for a lottery to win one of 

4 As noted in randomized controlled trials literature (see for example Belot and James 2014; Duflo and Kre-
mer 2003), randomization within a self-selected sample helps mitigate self-selection bias to yield valid and 
robust treatment effect estimates, particularly when both positive and negative self-selection occurs (Belot 
and James 2016). Furthermore, even if participants self-selected into the study, the random assignment pro-
cedure was implemented after people joined the study. By being randomly allocated to either the treatment 
groups or the control, participants’ reactions can be attributed to the interventions themselves rather than 
pre-existing differences between participants.

Table 1  Descriptive statistics and balance check, including sample sizes and statistical tests. There was no 
significant difference between any of the study conditions on any of the variables, suggesting a balanced 
design
Variable Mitigation Adaptation Control Test

Mean (SD) n Mean (SD) n Mean (SD) n
Age 54 (SD = 11) 134 54 (SD = 12) 132 52 (SD = 10) 131 F = 2.14
Gender 134 131 134 X2 = 0.61
 Male 87% 117 84% 110 86% 115
 Female 13% 17 16% 21 14% 19
Education 135 132 135 X2 = 1.10
 No university degree 58% 78 52% 68 54% 73
 University degree 42% 57 48% 64 46% 62
Land ownership 135 133 134 X2 = 2.28
 Own 100% 38% 51 31% 41 30% 40
 Renter 62% 84 69% 92 70% 94
Pre-intervention support 4.6 (SD = 1.4) 118 4.8 (SD = 1.5) 120 4.5 (SD = 1.2) 120 F = 1.97
Concern for climate change 3.5 (SD = 1.1) 137 3.5 (SD = 1) 135 3.4 (SD = 1) 143 F = 1.16
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five prizes of NOK 1,000 (EUR 90) as compensation for their time.5 The links to the videos 
and their transcripts are provided in Appendix B.

The survey instrument consisted of three main blocks.

Pre-intervention block  The first block collected information on respondents’ personal char-
acteristics. All participants, after accessing the study, provided their informed consent and 
answered questions about their farming practices, their knowledge about cover crops, and 
their previous experience using cover crops. They then answered further questions related 
to their farming including their use of various information sources. They also answered 
questions about their risk preferences (such as "In general, to what extent are you willing 
to take risks?" and "To what extent are you willing to try something new in the operation 
of the farm, without knowing what the outcome is for other farmers who have tried it?" on 
a 7-point Likert scale), and belief in and concern for climate change (e.g. "To what extent 
do you agree that climate change is happening?" and "I am concerned about global climate 
change"). We also assessed participants’ pre-intervention support for the Agricultural Inten-
tion Agreement to reduce greenhouse gas emissions (signed by the Norwegian Government 
and farmer interest organisations in 2019) on a 7-point Likert scale as a baseline measure of 
mitigation policy support.

Intervention block  The second block of the survey contained the video-based information 
treatments. The videos were animated by a professional graphic designer and narrated by a 
professional reporter. The Mitigation condition narrated in simple terms the contribution of 
agriculture to climate change and the beneficial mitigation effects that widespread adoption 
of cover crops could offer. The Adaptation condition focused on the vulnerability of agricul-
ture to climate change and that individuals’ action of adopting cover crops could offer pri-
vate benefits and help make their own farming system more resilient (for a visual summary 
see Fig. 1, and for full scripts see Appendix B). Each video lasted approximately 1.5 min. 
Participants in the Control condition did not watch any video and proceeded directly to the 
next survey item.

Post-intervention block  The third block elicited participants’ post-intervention level of 
support for the Agricultural Climate Agreement between the Norwegian farmer organisa-
tions and Government on a 7-point Likert scale (Policy Support). This constitutes our main 
outcome variable. We also asked their level of intention to adopt cover crops in 2023. To 
understand how and why farmers may have changed their views on mitigation strategies in 
response to the treatments we further collected a rich set of post-treatment beliefs, including 
level of concern about global climate change, perceived need for climate adaptation, priori-
ties of adopting new technology, taking care of soils, biodiversity, and farming with future 
generations in mind on a 7-point Likert scale (e.g. "To what extent do you agree with the fol-
lowing statement:’It is important to improve the farm for the next generation’"). The survey 
concluded with socio-demographic questions, which is normally the case with agricultural 
surveys. Participants were then thanked for their participation and had the option of provid-
ing any comments and to enter the lottery.

5 The use of a lottery incentive is common practice to stimulate responses in Norwegian farmer surveys. Five 
participants were randomly selected for the lottery prize, which was a gift card to a well-known farming shop.
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Finally, alongside the survey yet independently from it, we obtained participants’ post-
intervention decision to apply for a cover crops subsidy in the 2023 growing season as a 
proxy for their adoption of cover crops (variable termed "Adoption"). This constituted our 
secondary outcome variable (see Appendix A Table A1 for an overview of the dependent 
measures).

In terms of the cover crops subsidy, farmers can apply for it via an online form during 
a set application window in September–October every year. It is thus a retroactive process 
granting farmers a subsidy which refunds a significant amount of the expenses incurred if 
they implemented cover crops in that season. To be eligible for a subsidy in 2023, farmers 
could decide to adopt cover crops shortly after being exposed to our interventions in the 
spring. Farmers can adopt various cover crop options depending on their agronomic con-
ditions and main crop, such as grasses, legumes, and other species. They must also meet 
certain requirements for being eligible for the cover crops subsidy such as refraining from 
using pesticides on the covered area and to avoid tillage by March 1st the following year. 
We extracted the record of submitted cover crops subsidy applications in November 2023 
from the Norwegian Agricultural Agency. We then paired the record with respondents’ sur-
vey responses to determine if a participant had applied for the subsidy (coded as a dummy 
variable with 1 indicating that an application was made) before performing statistical tests.

3  Results

Our experimental conditions were balanced in terms of observable characteristics. We 
observed no significant differences between conditions on participants’ baseline support for 
the Agricultural Intention Agreement to reduce greenhouse gas emissions (F(2, 355) = 1.97, 
p = 0.14), and that most participants declared at least some level of knowledge of cover 

Fig. 1  The content of the video information interventions visually presented with example screenshots 
and brief explanations. The upper panel illustrates the Mitigation intervention and the lower panel illus-
trates the Adaptation intervention
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crops (70%) and considered their soils to be suitable (94%) (for details see Table 1 and 
Appendix A section A.3.).

3.1  Post-intervention support for sector-wide mitigation policy

As per our preregistration, we report the effects of our interventions on participants’ post-
intervention Policy Support (support for nation-wide agricultural mitigation policy) and 
Application for the cover crops subsidy. All analyses were performed in R version 4.2.3.

We found that 54% of respondents in the Control condition were in favour of mitigation 
Policy Support (i.e. a score of 5 or higher on the 7-point Likert scale), 66% in Mitigation, 
and 75% in Adaptation (Fig. 2). A Chi-square test of independence revealed a significant 
difference between conditions (χ2 = 11.36, p = 0.003). Pairwise comparisons indicated that 
participants in Adaptation (M = 4.92, SD = 1.51) showed significantly higher Policy Sup-
port than Control (M = 4.47, SD = 1.35). No significant difference was observed between 
the Mitigation (M = 4.80, SD = 1.40) and Adaptation treatments, nor between Mitigation and 
Control.

Following our pre-registration we estimated linear regression models (LMs) with robust 
standard errors (Table 2, columns 1–3).6 Column 1 shows that in the full sample, the level of 
mitigation Policy Support was significantly higher for participants in the Adaptation condi-
tion relative to those in Control (p < 0.05). We note the low explanatory power of the model 
(R2 = 0.02).

Moreover, to better understand the effects of the interventions based on participants’ 
prior attitudes to the policy we considered different segments of the population accordingly. 
We observed a positive effect of both the Mitigation and Adaptation conditions (albeit stron-
ger for the Adaptation condition) when excluding participants who reported strong opposi-
tion to the policy in baseline (i.e. those who expressed 1 or 2 on the 7-point Likert scale in 
baseline). However, when excluding those strongly supportive in baseline (reporting 6 or 7 
on the 7-point Likert scale), we observed no significant differences in effects.

To more accurately account for the ordinal nature of the post-treatment Policy Support 
measure and to address the slight deviation from normality in the distribution of residuals 
we also employed an ordered logistic regression (OLR) to consider the robustness of the 
effects. Taken together these complimentary findings help ensure that our conclusions do 
not depend on the specific model chosen. The results (Table 2, columns 4–6) are consistent 
with those from the linear models while also showing a marginally significant effect of the 
Mitigation condition in the full sample (column 4).

These findings partially support a risk salience effect and offer no evidence for a risk 
compensation effect. Furthermore, the results show that the increase in Policy Support 
achieved through the exposure to the Adaptation condition is primarily driven by a shift in 
the views of those who were already favourable toward national mitigation policy. We did 
not observe any change for those who initially had strong opposition to it.

6 To retain as many observations as possible we handle the missing values in each regression model, hence the 
reduced n in certain models. We performed several checks of our regression models to ascertain that the miss-
ing values did not bias our results or interpretation thereof (for statistical details see Appendix A section A.4).
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Fig. 2  Share of respondents indicating level of post-intervention Policy support (i.e. support on a 7-point 
Likert scale for the Agricultural Climate Mitigation Plan) by condition. Panel a) shows the control condi-
tion. Panel b) shows the Mitigation condition, with the red solid line indicating the control mean and the 
blue dashed line indicating group mean. Panel c) shows the Adaptation condition, with the red solid line 
indicating the control mean and the blue dashed line indicating group mean
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3.2  Heterogeneous effects and mechanisms

To understand how the effect of the interventions may vary depending on participants’ prior 
characteristics we performed pre-registered moderation analyses also using LMs. Specifi-
cally, we assess the effects of the treatment conditions on Policy Support based on partici-
pants’ baseline beliefs, sociodemographic factors, and farm-related characteristics.

The results (reported in Appendix A section A.5) showed a significant effect of the Miti-
gation (Table A4 column 2: coef. = 0.48, p = 0.02) and Adaptation (coef. = 0.50, p = 0.02) 
conditions among participants who reported high climate concern before the intervention. 
We observed no such effect for those with low levels of climate concern (column 3). This 
suggests that the effect of the Mitigation condition captured in the OLR presented in Table 2 
could be driven by individuals with high levels of climate concern.

Analyses of participants’ baseline risk preferences showed that the Adaptation treatment 
significantly increased Policy Support among risk seeking individuals (Table A4 column 
4: coef. = 0.54, p = 0.02). We found no significant differences in treatment effects for risk 
averse individuals (Table A4 column 5). However, we observed significantly higher levels 
of policy support in both conditions compared to control for farmers with larger farm areas, 
those holding a university degree, and those renting land, and stronger levels of support in 
the Adaptation condition for those who were older and had higher income (for statistical 
details see Appendix A Table A5).

We also investigated the mechanism underpinning these effects. Based on our hypoth-
eses, we would expect both interventions to heighten concerns about the possible climate 
change impacts given a risk salience effect. Conversely, if risk compensation took hold, we 
would expect profit-making to overshadow environmental concerns, as the farmer might 
feel either absolved of responsibility or confident that environmental issues can be managed 
in other ways. The results of this exploration (Appendix A.6 Table A6) showed that the 
Adaptation condition increased participants’ concern for local impacts of climate change 
(column 3, coef. = 0.41, p = 0.03). We observed no effects of either intervention on partici-
pants’ perceived importance of making profits of the farm. We thus consider these results to 

Table 2  Support for agricultural mitigation policy after the intervention
Linear regression Ordered logistic regression
(1) (2) (3) (4) (5) (6)

Mitigation 0.33 0.33* 0.26 0.49* 0.47 0.26
(0.18) (0.16) (0.19) (0.23) (0.26) (0.28)

Adaptation 0.44* 0.51** 0.10 0.73*** 0.67*** 0.14
(0.18) (0.15) (0.21) (0.23) (0.25) (0.29)

Observations 369 272 342 369 238 308
Excl. strong prior opposers Yes Yes
Excl. strong prior supporters Yes Yes
R2 0.02 0.01 0.03
Adjusted R2 0.01 −0.001 0.03
AIC 1227.67 774.34 953.21
*p < 0.05; **p < 0.01; ***p < 0.001. Dependent variable: Policy support as measured on a 7-point Likert 
scale. Columns 1–3 report results from linear regression with robust standard errors in parentheses. 
Columns 4–6 report ordered logistic regression results with standard errors in parentheses. Variables 
Mitigation and Adaptation are treatment variables and Control is the reference variable
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align with the risk salience effect in that our interventions, particularly the Adaptation inter-
vention, appear to work by heightening concerns about climate change risks in the region.

3.3  Application for cover crops subsidy in the aftermath of the interventions

To investigate the effect of our treatments on farmers’ behaviour we examined whether they 
applied for a cover crops subsidy in the 2023 growing season.

Overall, we observed a low rate of subsidy applications: 15.8% of our sample applied 
for the cover crops subsidy in 2023 (Fig. 3). A Chi-square test of independence revealed 
no difference between the share of participants that applied in the Mitigation (M = 16.8, 
SD = 37.5), Adaptation (M = 15.6, SD = 36.4), or Control (M = 15.4, SD = 36.1) conditions 
(χ2 = 0.14, p = 0.93).

The low rate of applications contrasted with the significantly higher share of individu-
als who expressed an intention to apply (49%)7 when completing the survey. We found a 
weak relationship between Intention to apply and Actual application for cover crops subsidy 
(Pearson’s r(397) = 0.22, p < 0.001). As per our pre-analysis plan, we examined further pre-
dictors for Actual application using logistic regressions, reported in Appendix A Table A7. 
Overall, treatment exposure does not predict the subsidy applications. Having previously 
used cover crops significantly predicts the likelihood of applying for the subsidy, and con-

7 A Chi-square test of independence revealed no difference between the share of participants that intended 
to apply in the Mitigation (M = .5), Adaptation (M = .5), or Control (M = .47) conditions (χ2 = 0.36, p = .83).

Fig. 3  Share of respondents applying for the subsidy to adopt cover crops in 2023 by treatment condition 
(n = 513)
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cern for climate change is a negative predictor of applying (see Appendix A.7 for statistical 
details).

4  Discussion

Mitigating emissions and adapting to the consequences of climate change are both urgent 
aspects of addressing climate change, particularly in a context like agriculture. These tasks 
will largely fall on farmers. We show in an experimental setting that an adaptation informa-
tion intervention is most effective for increasing farmers’ support for national agricultural 
mitigation policy. We also find a discrepancy between intentions to adopt and actual adop-
tion of cover crops as a sustainable farming practice. Our findings thus corroborate evidence 
that information interventions can influence support for agricultural mitigation policy, yet 
they do not close the gap between farmers’ intentions to adopt and their actual adoption.

We find that farmers’ support for sector-wide mitigation policy increased when expos-
ing participants to a short video intervention focusing on agricultural adaptation featuring 
cover crops as a farming practice. This suggests that risk compensation effects may be less 
prevalent than previously suggested (Bolton et al. 2006), at least in the agricultural sector. 
The risk salience effect appears to be more pronounced in this context. While the effect 
sizes reported in our paper are small, they are consistent with and build on previous studies 
addressing the mitigation-adaptation relationship in the general population (Carrico et al. 
2015; Evans et al. 2014; Urban et al. 2021) and results which indicate that climate-related 
concern, perceived risks and need for adaptation are linked to farmers’ efforts to address 
climate change (e.g., Haden et al. 2012; Mase et al. 2017; Roesch-McNally et al. 2017).

Our results further suggest that the interventions primarily influenced farmers who are 
already in favour of implementing agricultural mitigation policies. Conversely, the interven-
tions were not effective in swaying those who were initially opposed to the policy. Indeed, 
we find evidence to suggest that the Adaptation condition worked in part through height-
ened concerns for local impacts of climate change. This aligns with previous findings that 
link belief in and concern for climate change with the perceived psychological distance to 
climate change, both in the general population (Maiella et al. 2020; Vlasceanu et al. 2024) 
and in farmers (Azadi et al. 2019; Haden et al. 2012). Moreover, the heterogeneity analysis 
showed that the Mitigation condition increased policy support for individuals who held a 
university degree, rented land, and farmed on larger areas. More educated farmers may be 
more familiar with and receptive to the abstract nature of mitigation efforts, and farmland 
tenure status and size could influence farmers’ perceived ability to carry out and deliver 
successful outcomes.

Theoretically, these findings contribute to the framing literature by demonstrating that 
farmers respond differently to the mitigation and adaptation frames and that targeted adap-
tation narratives can influence farmers’ support for mitigation policy. The results are in 
line with the wider policy support literature showing that attitudes and perceived personal 
benefits predict support and that such narratives can help bridge farmers’ immediate priori-
ties and concerns with long-term policy goals (Bergquist et al. 2022; Dechezleprêtre et al. 
2022; Drews and Van Den Bergh 2016; Klenert et al. 2018). Practically, they underscore the 
need for equitable and tailored communication strategies that meet individual needs over a 
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“one-size-fits-all” approach to agricultural policy, since a certain level of leniency is needed 
to for interventions to be effective.

We complemented the analysis of Policy Support with an objective behavioural mea-
sure to allay concerns of experimenter demand effects (Haaland et al. 2023). Our findings 
revealed no effect of our interventions on farmers' actual behaviour, as measured by their 
applications for a subsidy to adopt cover crops in 2023. The adoption rate was notably low, 
with only 16% of farmers taking advantage of the opportunity to receive a refund for cover 
crop expenses. This observed gap helps demonstrate how attitudinal change is decoupled 
from behaviour change in agriculture (Luh et al. 2023; Swart et al. 2023), which is also 
widely discussed in various pro-environmental contexts (see for example ElHaffar et al. 
2020; Kollmuss and Agyeman 2002; Laffan et al. 2023). It is thus important to differentiate 
between stated intentions and actual behaviours. Our intervention could have influenced 
farmers at an early stage of behaviour change such as the contemplation stage (Hanna et 
al. 2014), but it was not sufficient to ultimately alter their behaviour (Campenhout 2021; 
Sutherland et al. 2012). As suggested earlier, to be eligible for the subsidy farmers must 
meet additional criteria such as avoiding tillage until March 1st the following year, sug-
gesting that these criteria could constrain intentions and prevent them from turning into 
action, despite the persuasiveness of the intervention. It is beyond the scope of this paper 
to elaborate on the potential mechanisms behind this intention-action gap (it was explored 
separately by Byfuglien et al. (2025)). Future research should further examine how to close 
the gap in the agricultural context.

Taken together, this study holds important implications for a context like agriculture by 
linking an adaptation frame and farmers’ support for mitigation policy—measured imme-
diately after the intervention—and detaching intentions to adopt from actual adoption. It 
corroborates evidence that specific population segments are more supportive of government 
action and that policy effectiveness may improve by considering the characteristics of the 
target population (Arbuckle et al. 2013; Brown et al. 2021; Piñeiro et al. 2020; Suther-
land et al. 2012; Woods et al. 2017). Combined with the finding of a significant intention-
action gap, our findings further underline the importance of measuring actual behaviours as 
opposed to stated intentions and assessing long-term impacts for policy-relevant insights.

4.1  Limitations and further directions

We acknowledge several limitations to this work and opportunities for future studies. First, 
while the use of videos is novel and important from a cost–benefit perspective to develop 
effective interventions, they were short and not repeated, thus their effects were likely lim-
ited. Our findings add to previous studies showing that video information interventions that 
are pedagogical and/or story-based could be more effective and they warrant further study 
(Fang and Innocenti 2023; Morris et al. 2019; Stantcheva 2021) as they can facilitate mental 
simulations of possible future events rendering risks more salient. There are also certain 
limitations to information provision as an intervention (Bergquist et al. 2023), as it does not 
remove e.g. cost barriers and may thus exacerbate inequalities. It is thus a tool to consider 
alongside others such as financial interventions.

Second, related to our design, while our sample was representative of the horticultural 
farmers population based on demographics, we acknowledge that the online survey format 
and recruitment strategy may have introduced a selection bias. Predominantly technologi-
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cally literate farmers or those with a particular interest could have self-selected to partici-
pate. Although we used a diverse recruitment strategy tailored to reach a wide range of the 
population and minimise such biases (i.e. not only inviting via emails but also leveraging the 
Advisory Service and sending SMS-reminders), it is possible that many did not see or chose 
to ignore the advertisements. As noted by Belot and James (2016), self-selection bias could 
operate at different levels and arise from the simultaneous occurrence of both positive and 
negative selection. In our case, randomization occurred after participants self-selected into 
the study to ensure that differences between the treatment groups and control can be attrib-
uted to the interventions rather than pre-existing differences between participants. However, 
biases in the initial selection process could still influence the generalisability of our findings 
due to the violation of the assumption of external unconfoundedness of participation. The 
responses to the survey also included cases of missing data, plausibly biasing downward 
our effects so the results and interpretations could be strengthened with improved power.

Third, we cannot exclude the possibility that farmers could have adopted cover crops 
without applying for subsidy. This is however unlikely as the costs and time commitment 
associated with cover crops are considerable. Given the economic incentive covering a sig-
nificant amount of the expenses it is thus highly likely that those who adopted cover crops 
applied for the subsidy to obtain a refund.

We conducted our randomized study in a real-world setting with farmers, using an objec-
tive (though possibly imperfect) measure of behaviour—specifically, the adoption of cover 
crops. This approach allowed us to move beyond the limitations of standard laboratory set-
tings. However, we acknowledge that the study was tailored for the Norwegian context and 
policies. Therefore, also in view of the small effect size, we recommend further research to 
determine whether these results are generalisable beyond the Nordic context, and if similar 
information interventions produce comparable outcomes (see List 2020).

We already noted the fruitful research area of the intention-action gap. Another important 
question concerns the fact that we focused on cover crops. Future work is needed to exam-
ine whether the interventions produced spillover-effects in the sense that participants were 
influenced to adopt other sustainable farming practices.

5  Conclusion

This paper shows that a short video information intervention highlighting the adaptation 
benefits of cover crops significantly increased farmers’ support for mitigation policy, sug-
gesting that adaptation can be a unifying argument for attracting farmers’ support, especially 
among those who are already in favour of mitigation efforts. Considering the urgent need 
for adaptation and mitigation, this survey experiment is a timely contribution to augment 
our scientific knowledge of adaptation-mitigation dynamics and specifically how farmers 
think and act on them. We find our results to be better explained by a risk salience effect and 
no reason to suspect a risk compensation effect. The adaptation narrative does not crowd 
out support for sector-wide mitigation policies in the Norwegian agricultural context. We 
did not observe an effect of our treatment on farmers’ adoption of cover crops, underlining 
the importance of dissociating stated intentions and support from actual behaviour. Ulti-
mately, these findings move us one step closer to understanding the adaptation-mitigation 
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relationship as well as how climate change communication can be framed in the agricultural 
context.
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