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economic harm. In response, the Scottish Government is considering new policy

is deeply rooted in cultural, economic, and ecological histories and increased cull-

Handling Editor: Carla Morsello ing could be morally contentious.

2. Deer management is topical and frequently in the media. Understanding whether
there is a social licence to increase the cull is valuable for anticipating public re-
sponses to and the success of suggested policy reforms.

3. We used an online experiment to test whether members of the Scottish public
perceived increasing the deer cull in Scotland to be more or less socially accepta-
ble depending on how messages are framed in mock online news articles. Drawing
from frames supported by previous literature and present in national news cov-
erage, we tested the influence of text frames (i.e. justifications for deer culling),
gain/loss frames (i.e. “increasing” a positive outcome vs. “reducing the loss of” the
same positive outcome), and image frames (i.e. “healthy” vs. “unhealthy” deer and
setting).

4. Participants generally perceived increasing the cull to be more acceptable than
unacceptable, indicating broad public support. We found little evidence that
perceptions of acceptability are sensitive to message framing. Participants were
slightly more likely to perceive increasing the deer cull as more acceptable if they
were shown the healthy image frame compared to the unhealthy image frame.

5. Instead, participants' gender identity, self-reported social identities (deer stalker,
i.e. hunter, or animal protectionist), general experiences and perceptions of deer,

and trust in the Scottish Government explained differences in perceptions.
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1 | INTRODUCTION

Wild deer are iconic symbols of Scotland's natural and cultural
heritage, but their large and growing populations are increas-
ingly causing problems. This growth is driven by an absence of
natural predators, land-use strategies favouring high deer num-
bers, and limited public participation in deer hunting (Kirkland
et al., 2021), typically referred to as “deer stalking” in Scotland.
Large deer populations—particularly native red (Cervus elaphus)
and roe (Capreolus capreolus)—have contributed to damage across
woodlands, peatlands, and agricultural land (Gullett et al., 2023;
Hobbs, 2009; Pepper et al., 2020). Large deer populations also
pose concerns for human health and safety as well as deer welfare,
due to risks associated with collisions with vehicles, disease trans-
mission, and starvation (Hare et al., 2021; Scottish Animal Welfare
Commission, 2021).

In response, the Scottish Government Deer Working Group
(DWG) proposed a suite of sustainable deer management strategies
that balance ecological health and diverse public interests (Pepper
et al., 2020). Central to these recommendations is an increase in le-
thal control, prompting new deer management legislation proposals
that would facilitate increased culling (Scottish Government, 2025).

However, deer management in Scotland is deeply rooted in cul-
tural, economic, and ecological histories and intricately intertwined
with issues of class and power (Jarvie & Jackson, 1998; Leavey-
Wilson et al., 2025). While the Scottish Government holds legal re-
sponsibility for deer management, landowners set their own hunting
and culling targets (Glenn et al., 2019). Private landowners, who
collectively own and control most rural land, are sometimes influ-
enced by economic and cultural motivations to maintain high deer
densities (Doyle, 2023; Glenn et al., 2019). This unique governance
structure has contributed to persistently elevated deer populations
across much of rural Scotland and has intensified social tensions
surrounding efforts to develop management strategies that reflect
wider public interests (Kirkland et al., 2021).

Achieving proposed culling targets hinges largely on the will-
ingness of private landowners to reconsider traditional land-use
priorities and associated economic incentives (Kirkland et al., 2021;
Macmillan, 2008; MacMiillan et al., 2010). It also implies greater pub-
lic participation in recreational deer stalking (von Essen et al., 2019),

6. Policy implications. Public beliefs, knowledge, social identities, and trust in insti-
tutions can help explain why people hold different perspectives on lethal con-
trol of deer in Scotland. Engaging with these aspects could help attenuate social
conflict as Scotland moves towards a more sustainable system of deer manage-

ment, which will involve higher levels of culling, a controversial aspect of wildlife

deer culling, message framing, social acceptability, social identity, social licence to operate,
wildlife governance and management

necessitating the reconciliation of diverse personal motivations for
hunting. This poses a further challenge in Scotland which, in con-
trast to many other European countries (Milner et al., 2006), does
not have a strong public hunting culture (Wightman et al., 2002).
Furthermore, the mobility of deer populations necessitates coordi-
nated, collaborative management strategies across property bound-
aries (Kirkland et al., 2021; Taylor et al., 2025).

Beyond economic considerations, proposals to increase deer
culling are morally contentious and could meet public resistance
(Dandy et al., 2012; Hare et al., 2021; Whitefield et al., 2021). In
this context, the concept of a ‘social licence to operate’—the infor-
mal societal approval or disapproval of policy actions (Darimont
et al., 2021)—offers a valuable framework for understanding and
anticipating public responses to potential deer management reform
centred around increased culling (Moffat et al., 2016). Considering
social licence is important for understanding social concerns and
fostering ongoing trust, transparency, and legitimacy in policy pro-
cesses (Butler et al., 2021). This is particularly relevant to deer man-
agement in Scotland, where stakeholders range from local residents
to national organisations and positions on lethal control vary widely
(Ford & Williams, 2016).

Closely linked to social licence to operate is the psychological
concept of ‘social acceptability’, which focusses on perceptions and
the degree to which people understand and support management
actions or policy alternatives (Shindler & Brunson, 2004; Stankey &
Shindler, 2006). Measuring social acceptability can help assess the
presence and strength of social licence by generating insights into
the factors that influence societal support or opposition (Ford &
Williams, 2016). The success of wildlife management policies is in-
fluenced by social acceptability (Pomeranz et al., 2021), and a lack of
social acceptability can lead to public opposition or non-compliance,
and ultimately undermine implementation (Dandy et al.,, 2012).
Controversial proposals such as increased culling may generate un-
foreseen, adverse impacts, particularly when implemented in the
absence of social acceptance (Butler et al., 2021).

Understanding how people will perceive and respond to new
wildlife management strategies, such as increased deer culling, re-
quires attention beyond social licence and towards the factors that
shape it. One key influence is media coverage, which plays a central
role in shaping social acceptability in the digital era (McCombs &
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Valenzuela, 2020). According to Media Effects Theory (Borah, 2016),
mass media coverage can influence public attitudes and percep-
tions through framing—the selective emphasis of certain elements
of a topic over others (Entman, 1993; Goffman, 1974; Scheufele &
Tewksbury, 2007). Whether consciously or not, communicators can
steer attention towards or away from specific facets of a policy issue,
which can shape information processing. Media framing can there-
fore influence responses to conservation issues (e.g. Kusmanoff
et al., 2020; Martell & Rodewald, 2024).

Framing is particularly salient for contentious issues which in-
vite diverse interpretations (Goffman, 1974; Niemiec et al., 2020).
In Scotland, where deer management remains morally and cultur-
ally contested, the way proposed policy changes are framed in
the media may influence their social acceptability. Increased deer
culling, for instance, may be more socially acceptable if framed in
terms of public objectives, such as animal welfare, environmental
conservation, or public health and safety (Hare et al., 2021). This
has become more relevant since the release of the 2020 DWG re-
port (Pepper et al., 2020), which amplified public discourse sur-
rounding deer management and elevated deer and broader wildlife
policy within the Scottish news agenda (McCombs et al., 2013;
McCombs & Valenzuela, 2020). Scottish news coverage of deer
management often emphasises certain justifications over others,
thereby potentially shaping the lens through which the public view
these issues.

One relevant framing mechanism is loss aversion, a well-
documented cognitive bias where people prefer to avoid poten-
tial losses compared to acquiring equivalent gains (Tversky &
Kahneman, 1992). Deer culling could therefore be more socially ac-
ceptable when outcomes are framed in terms of preventing losses
(e.g. ‘reducing the loss of biodiversity’) rather than achieving gains
(e.g. ‘increasing biodiversity'). Loss-framed messages are gener-
ally more effective at influencing behaviour and intentions, while
gain-framed messages more effectively shape lower-commitment
choices and attitudes (Homar & Cvelbar, 2021). Such framing effects
have been documented across a range of environmental contexts.
Gain frames were more influential for behavioural intentions to-
wards climate change among Vietnamese farmers (Ngo et al., 2022).
In Argentina, participants strongly preferred to avoid losses when
making decisions about sustainable agriculture (Gonzalez-Ramirez
et al., 2018). Similar loss aversion tendencies have been reported in
public attitudes to transnational open land habitats in Denmark and
the Netherlands (Vogdrup-Schmidt et al., 2019) and water conserva-
tion in China (Li & Wang, 2024).

Beyond text frames, visual media can play a powerful role in
shaping public perceptions of environmental issues (Hansen &
Machin, 2013; Ison et al., 2024). Visual Framing Theory (Rodriguez
& Dimitrova, 2011) emphasises that the emotional and cognitive
impact of images (Altinay & Williams, 2019; Joffe, 2008) can sim-
plify complex issues (Mclnerny et al., 2014) and evoke empathy or
concern (Nanda et al., 2012). For example, images of malnourished
deer or degraded landscapes could increase the social acceptability
of lethal control, while images of healthier deer in more biodiverse
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environments could reduce it. These visual cues work in tandem
with textual frames to influence social acceptability.

It is possible that media presentation of this issue in turn influ-
ences public perceptions and thus the social licence. Against growing
recognition that perceptions of environmental issues are sensitive
to framing and the increasing attention being given to the impor-
tance of social licence to operate in wildlife research and policy, we
conducted an online experiment to test whether message framing in
online news articles influences the perceived social acceptability of
increased deer culling in Scotland.

We tested the following research hypotheses, that increasing
the deer cull would be more acceptable to participants who are:

H1. Shown the ‘promoting deer welfare’ text frame,
then, in descending order of mean acceptability
scores, by those shown the ‘protecting biodiversity’
frame, the ‘promoting human health and safety’
frame, and lowest in those presented with the ‘ad-

dressing climate change’ frame.

H2. Shown the ‘loss’ frame compared to those

shown the ‘gain’ frame.

H3. Shown the ‘unhealthy’ image frame of a deer
and its surroundings compared to those shown the

‘healthy’ image frame.

(Supporting Information S1 for extended hypotheses)

2 | METHODS
2.1 | Experimental design

We reviewed 122 recent Scottish online news articles related to
deer culling, management, and legislation to identify text frames.
We used the Nexis online database (https://tinyurl.com/héprjyrs) to
search for national-level coverage published after February 2020,
corresponding with the release of the DWG report and marking an
increase in news media coverage of these issues. With input from
an expert focus group (14 staff from environmental and animal
welfare organisations in Scotland and academics with expertise
in deer management, conservation, social sciences, and animal
welfare) to ensure policy relevance, we combined and reduced our
list of identified text frames to include: (a) protecting biodiversity
(with reference to habitats, woodlands, or peatlands); (b) addressing
climate change (with reference to carbon or carbon emissions); (c)
promoting deer welfare (with reference to starvation during winter);
and (d) promoting human health or safety (with reference to road
safety and Lyme disease).

For each text frame justification, we wrote a gain-framed and
loss-framed version (Kahneman & Tversky, 1979). The gain frame
emphasised ‘increasing’ a positive outcome, while the loss frame
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TABLE 1 Gain/loss frames per text frame.

Text frame Gain Loss
Protecting Culling more deer would Culling more deer
biodiversity  increase biodiversity would reduce
by protecting habitats biodiversity loss by
such as woodlands and protecting habitats
peatlands in Scotland such as woodlands and
peatlands in Scotland
Addressing Culling more deer would Culling more deer
climate help to address climate would help to address
change change by increasing climate change by
the amount of carbon reducing the amount
sequestered in Scotland of carbon released
into the atmosphere in
Scotland
Promoting Culling more deer would Culling more deer
deer improve deer welfare would reduce threats
welfare by making more food to deer welfare by
available, so more deer making more food
avoid starvation during available, so more deer
winter in Scotland avoid starvation during
winter in Scotland
Promoting Culling more deer Culling more deer
human would improve human would reduce threats
health and health and safety by to human health and
safety making roads safer for safety by making roads

motorists and reducing
the prevalence of Lyme
disease in Scotland

safer for motorists
and reducing the

prevalence of Lyme
disease in Scotland

Note: Bold text indicates changes between sentences.

emphasised ‘reducing the loss of’ the same positive outcome
(Table 1).

Our expert focus group suggested the two image frames to test:
(a) healthy, and (b) unhealthy individual deer and landscape. The
‘healthy’ image frame showed a healthy-looking red deer (Cervus ela-
phus) with good body and coat condition, in a more biodiverse forest
setting. The ‘unhealthy’ image frame depicted a red deer with less
healthy-looking body and coat condition, and in a more ecologically
degraded setting (consistent with negative deer impacts resulting
from high densities). We chose to use images of red deer because
this species was the most frequently depicted in existing news cov-
erage. Both images were sourced from iStock, a publicly available
image repository.

2.2 | Experimental conditions
Our experiment employed a full factorial 4x2x2 design, combin-
ing three experimental factors: text frames (four levels), gain/loss
frames (two levels), and image frames (two levels). This resulted in 16
total combinations, for which we designed mock online news articles
about deer culling in Scotland (Figures 1 and 2).

We designed the mock articles to mimic how authentic Scottish
online news articles report on this issue while avoiding sensational or

extreme language, which can influence perceptions of conservation

issues (Niemiec et al., 2020). To mitigate potential biases associ-
ated with specific news outlets or respondents' political leanings
(Boykoff & Boykoff, 2007; Freitag et al., 2021), we also avoided im-
itating exact fonts, layout, or design of Scotland's ten most widely
read news providers.

Our expert focus group reviewed the mock articles for compre-
hensibility, neutrality, accuracy, and relevance to contemporary pol-

icy considerations in Scotland.

2.3 | Sample

Qualtrics (Qualtrics, 2024) recruited a sample of 1215 adults residing
in Scotland. To increase external validity (Rahman et al., 2022; Vaske
et al., 2022), we stratified our sample by age, ethnicity, and gender
identity to reflect the latest Scottish population estimates (Scottish
Government, 2019). As only 17% of the Scottish population lives in
rural areas, we oversampled this group (30%) to allow more precise

rural-urban comparisons (Hare et al., 2021).

2.4 | Procedure
We conducted our online experiment on the Qualtrics survey soft-
ware (Qualtrics, 2024). We asked participants to record their age,
ethnicity, gender identity, and current rural or urban residency, to
verify eligibility based on quotas. We indicated that the aim of the
experiment was ‘to understand what people in Scotland think about
wildlife’ in order to minimise sampling bias—for example, by attract-
ing participants with a particular interest in deer management or
deterring those who were not interested. We randomly assigned
participants to read one of 16 experimental conditions and ex-
plained they were reading ‘an excerpt from a recent Scottish online
news article’. After reading the mock article, participants indicated
how acceptable or unacceptable it would be to increase the deer cull
in Scotland using a seven-point bipolar Likert-type response scale
item (‘very acceptable’ to ‘very unacceptable’, with a midpoint of
‘neither acceptable nor unacceptable’ and an ‘| do not know’ option
to distinguish neutrality from uncertainty) (Mirzaei et al., 2022).
Participants recorded their general experiences and percep-
tions of deer in Scotland (the extent of knowledge of the annual
deer cull, perceptions of deer abundance, frequency of encoun-
ter with deer, and whether they enjoy knowing that wild deer live
in Scotland) (Hare et al., 2021), their self-reported social identi-
ties (the extent to which they identify as a deer stalker (common
word for ‘hunter’ in Scotland), animal protectionist, and environ-
mental conservationist), and the extent to which they trusted the
Scottish Government to make the right decisions regarding the
environment. Participants also recorded additional demographic
information, including level of formal education, where they grew
up (rural/urban classifications), and land ownership. We removed
and replaced any participants whose responses indicated minimal
attention.
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Heading remained
identical in all
experimental conditions

Scottish Government propose new plans
for deer management

Image frame: healthy

oncerns are relevant to deer management. (Image: EarthPics)
—

The Scottish Government recently unveiled controversial new plans
for Scotland’s deer, proposing a Deer Management Nature Restoration
Order (DMNRO).

It is cstimatcd that the wild dcer population in Scotland has doubicd
since 1990 to more than one million. Deer are currently managed by
shooting on public and private land and voluntary culls by local deer
management groups. However, the Scottish Government is consigering
deer management reform (o reduce negative impacts of deer:

Text frame: protecting
biodiversity

Background text that
remained identical in all
experimental conditions

Decer are iconic Scottish animals but are causing dainage due to their high
numbers. In July 2023, the Scottish Goversunent estimated that it spends
almost £9 million per year on deer management.

A Scottish Government.spokesperson said: “culling more deer would

Gain/loss frame: gain > incrcasc biodiversity by protecting habitats such as woodlands and

peatlands in Scotland”.

FIGURE 1 Example mock online news article showing elements that we held constant (grey) or varied (blue, green, pink) across 16
experimental conditions. This example shows the mock article for one condition: protecting biodiversity text frame, gain frame, and healthy

image frame.

2.5 | Ethics

The Oxford Central University Research Ethics Committee reviewed
and approved our study (reference: SOGE C1A 24 41). All participants
provided free and informed consent via an online form as part of
the Qualtrics survey. Upon completion, we debriefed participants
about the research aims. See Supporting Information S2 for the full
instrument.

2.6 | Data analysis

We received responses from 1215 participants. We combined
participants who reported their highest level of education as ‘pri-
mary school’ (n=3) with ‘secondary school’ (n=407) to create a
single ‘primary or secondary school’ category. We regrettably re-
moved responses from three participants identifying as transgen-
der, non-binary, other gender, or preferring not to disclose their
gender identity, as we could not reliably estimate the effects of
gender for these groups due to the low sample size. We combined

respondents currently living in ‘very urban’ and ‘quite urban’ loca-
tions into a single ‘urban’ category (n=797), and ‘very rural’ and
‘quite rural’ locations into a single ‘rural’ category (n=339). We did
the same for participants' childhood rural-urban classifications,
resulting in single ‘urban’ (h=807) and ‘rural’ (n=329) categories.
We excluded 71 responses from participants who answered ‘I do
not know' for the acceptability of increasing the deer cull, retaining
only responses from ‘very unacceptable’ to ‘very acceptable’, re-
sulting in a final dataset of 1136 responses across 16 experimental
conditions (median number of responses per experimental condi-
tion: 72; range: 59-84).

We used ordinal logistic regression to quantify associations
between acceptability of increasing the deer cull and the three
experimental variables (text frame, gain/loss frame, image frame),
while accounting for participants' demographic characteristics (age,
gender identity, formal education, current rural-urban residence,
childhood rural-urban residence, and land ownership), self-reported
social identities, general experiences and perceptions of deer, and
the extent to which they trust the Scottish Government to make the
right decisions regarding the environment.
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Scottish Government propose new plans
for deer management

The Scottish Government recently unveiled controversial new plans
for Scotland’s deer;, proposing a Deer Management Nature Restoration
Order (DMNRO).

It is estimated that the wild deer population in Scotland has doubled
since 1990 to more than one million. Deer are currently managed by
shooting on public and private land and voluntary culls by local deer
management groups. However, the Scoutish Government is considering
deer management refonm (o reduce negative impacts of deer.

Deer arc iconic Scottish animals but arc causing damage duc to their high
numbers. [n July 2023, the Scottish Government estimated that it spends
almost £9 million per year on deer management.

A Scottish Government spokesperson said: “culling more deer would

increase biodiversity by protecting habitats such as woodlands and
peallands in Scotland™.

Taxt frame Protecting Addressing Promotingdeer Promotinghuman
biodiversity climate change welfare health and safety
Gain/loss frame Gain Loss
v ~
Image frame Healthy Unhealthy

Scottish Government propose new plans
for deer management

Deer welfare concerns are relevant to deer management.

‘The Scottish Government recently unveiled controversial new plans
for Scotland’s deer, proposing a Deer Nature i
Order (DMNRO).

It is estimated that the wild deer population in Scotland has doubled
since 1990 to more than onc million. Deer are currently managed by
shooting on public and private land and voluntary culls by local deer
management groups. However. the Scottish Government is considering
deer management reform 1o reduce negative impacls of deer.

Deer are iconic Scottish animals but are causing damage due to their high
numbers, In July 2023, the Scottish Government estimated that it spends
almost £9 million per year on deer management.

A Scottish Government spokesperson said: “culling more deer would
improve deer welfare by making more food available, so more deer avoid
starvation during winter in Scotland™.

Scottish Government propose new plans
for deer management

The Scottish Government recently unveiled controversial new plans
for Scotland’s deer, proposing a Deer Nature i
Order (DMNRO).

It is estimated thar the wild deer population in Scotland has doubled
since 1990 to more than one million. Deer are currently managed by
shooting on public and privaie Limd and voluntary culls by local decr
management groups. llowever, the Scottish Government is considering
deer management reform to reduce negative impacts of deer.

Deer are iconic Scottish amimals bul arc causing damage due (o their high
numbers. In July 2023, the Scottish Government estimated that it spends
almost £9 million per year on deer management,

A Scotish Government spokesperson said: “culling more deer would
reduce threats to human health and safety by making roads safer for
motorists and reducing the prevalence of Lyme disease in Scotland”.

FIGURE 2 Full factorial design, showing three of 16 mock articles (all mock articles in Supporting Information S3). Coloured arrows and
article borders show which combination of text, gain/loss, and image frames appear in each example mock article.

We fitted one model with only the main effects of the three
experimental variables and one with all possible two-way inter-
actions among experimental variables (each with the same covari-
ates). Analysis of deviance on the model containing interactions
showed that no interactions were statistically significant (all p-
values >0.05), so we used the model with main effects only as the
global model.

We compared all possible models nested within the global
model according to Akaike Information Criterion (AIC) values
and identified the top-supported model based on the lowest AIC
(Sutherland et al., 2023). We calculated the AIC weight (AIC,) for
the top-supported model relative to competitor models within two
AIC points after removing models containing redundant variables
(Arnold, 2010). For each categorical predictor with more than two
levels, we used Tukey tests to examine differences between levels.

We analysed data using R version 4.4.1 (R Core Team, 2024). We
used the ‘ordinal’ package (Christensen, 2024) for model fitting and
the ‘MuMIn’ package (Barton, 2024) for model selection. For Tukey
tests and analysis of deviance, we used the ‘emmeans’ package
(Lenth et al., 2024). We visualised model estimates, predictions, and

both 85% and 95% confidence intervals, consistent with our model
selection approach (Sutherland et al., 2023) using the ‘ggplot2’
package (Wickham, 2009). We used the ‘Likert’ package (Bryer &
Speerschneider, 2016) to calculate and visualise percentages of re-

sponses from the raw data.

3 | RESULTS

Most participants indicated it would be acceptable (i.e. very ac-
ceptable, acceptable, and somewhat acceptable combined) to in-
crease the deer cull in Scotland in 15 of 16 experimental conditions
(Figure 3). The most acceptable condition contained the deer wel-
fare text frame, gain frame, and healthy image frame, with 70% of
participants assigned to this condition indicating that increasing the
cull would be ‘very acceptable’, ‘acceptable’ or ‘somewhat accept-
able’. The least acceptable condition contained the climate change
text frame, gain frame, and unhealthy image frame, with 48% of par-
ticipants assigned to this condition indicating that increasing the cull
would be ‘very acceptable’, ‘acceptable’ or ‘somewhat acceptable’.
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FIGURE 3 Acceptability of increasing the deer cull across 16 experimental conditions. Vertical axis labels indicate the levels of each
experimental condition ‘[text frame] / [gain/loss frame] / [image frame]'. Percentages show combined proportions of participants in each
condition who indicated very unacceptable, unacceptable, or somewhat unacceptable (left), neither acceptable nor unacceptable (middle), or
somewhat acceptable, acceptable, or very unacceptable (right). Colours show responses on the 7-point Likert scale.

Our top-supported model (AIC,=0.52) contained image frame,
gender identity, identification as a deer stalker, identification as
an animal protectionist, knowledge of the deer cull, perceptions
of deer abundance, frequency of encounter with deer, and trust in
the Scottish Government to make the right decisions regarding the
environment.

All else being equal, participants were more likely to perceive
increasing the deer cull to be more acceptable if they were assigned
the healthy image frame compared to the unhealthy image frame
(Figure 4a; difference [SE] in log odds ratio=0.17 [0.11]). Male par-
ticipants were more likely to find increasing the cull more accept-
able than female participants (Figure 4b; difference [SE] in log odds
ratio=0.48 [0.11]). Acceptability was generally higher among par-
ticipants identifying more strongly as deer stalkers (Figure 4c) and
lower among participants identifying more strongly as animal pro-
tectionists (Figure 4d).

General experiences and perceptions of deer also helped to ex-
plain differences in acceptability. Greater existing knowledge of the
deer cull was related to higher acceptability of increasing the deer cull.
Participants who answered ‘strongly agree’ to having existing knowl-
edge of the deer cull were more likely to indicate higher acceptability
than participants who answered strongly disagree (Figure 4e; differ-
ence [SE] in log odds ratio=1.81 [0.25]). Notably, 56.78% of partici-
pants indicated they were aware of the cull (i.e. strongly agree, agree,
somewhat agree), and 31.78% indicated that they were not aware (i.e.
strongly disagree, disagree, somewhat disagree). Moreover, partici-
pants who perceived the number of deer in Scotland to be too high

were more likely to indicate that increasing the deer cull was more
acceptable compared to those who thought deer abundance was
about right or too low (Figure 4f). The largest proportion of partici-
pants, 47.36%, indicated that deer numbers were ‘about right’, 25.79%
of participants indicated deer numbers were too high, and 13.82% of
participants indicated that numbers were too low. There was no clear
relationship between the frequency in which participants encounter
deer and acceptability of increasing the cull (Figure 4g).

Participants who reported a greater level of trust in the Scottish
Government to make decisions regarding the environment were more

likely to perceive increasing the deer cull as acceptable (Figure 4h).

4 | DISCUSSION
We conducted an online experiment using mock online news articles
to assess whether message framing explains differences in perceived
social acceptability of increasing the deer cull among a sample of the
Scottish public. We found limited evidence that our experimental
factors—text, gain/loss, and image frames—explained differences
in social acceptability. Participant characteristics, including gender
identity, self-reported social identities, general experiences and per-
ceptions of deer, and trust in the Scottish Government to make the
right decisions regarding the environment, better explained differ-
ences in social acceptability.

Small variations in acceptability across the 16 experimental con-
ditions indicate relatively consistent attitudes towards the issue of
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environment.

increasing the deer cull in Scotland. This aligns with evidence show-
ing general acceptability of deer culling when it serves broader pub-
lic interests (Hare et al., 2021; Whitefield et al., 2021), and suggests
social licence to increase the cull among the Scottish public. If so,
general public backlash over increased culling may be unlikely de-
spite a history of conflict and resistance from some interest groups
(Kirkland et al., 2021; Whitefield et al., 2021).

We found no associations between text frame or gain/loss
frame and acceptability. These findings contradict theoretical

predictions and empirical findings in other contexts that message
framing can influence public perceptions of environmental issues
(e.g. Badullovich et al., 2020; Gonzalez-Ramirez et al., 2018; Hafner
etal.,2019; Homar & Cvelbar, 2021; Li & Su, 2018; Ngo et al., 2022;
Tversky & Kahneman, 1992; Vogdrup-Schmidt et al., 2019). This
distinguishes deer culling in Scotland from environmental issues
where public opinion tends to be more responsive to commu-
nication strategies. However, it aligns with findings from simi-

larly controversial conservation contexts. For instance, Niemiec
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et al. (2020) found that message framing had little impact on pub-
lic voting intentions regarding wolf reintroduction in Colorado.
However, messages that conveyed perceived social norms (i.e.
widespread support)—particularly when aligned with participants'
social identities—had stronger effects on perceptions. Similarly,
our findings suggest that self-reported social identities helped ex-
plain differences in the acceptability of increasing the deer cull in
Scotland. This supports previous research linking social identity to
positions on contentious wildlife conservation issues (Bruskotter
et al., 2019; Hare et al., 2024; Kansky et al., 2014; Leavey-Wilson
et al., 2025; Lute et al., 2014; van Eeden et al., 2019), including
lethal control of high deer populations (Blossey et al., 2025; Hare
et al., 2024).

The acceptability of deer culling in Scotland, a contentious
issue in wildlife conservation, appears to be shaped less by media
messages and more by identity politics, values, and disagreement
over using lethal control (Dawson et al., 2024; Hare et al., 2024;
Kansky et al., 2014; Liordos et al., 2017; Lute et al., 2014; van Eeden
et al., 2019). Although our sample expressed higher acceptability
than expected, long-standing, deeply rooted perceptions—shaped
by issues of class, power dynamics, job security, and contested nar-
ratives around the goals of culling—may constrain the effectiveness
of message framing in the Scottish context (Jarvie & Jackson, 1998;
Kirkland et al., 2021; Leavey-Wilson et al., 2025).

The influence of message framing therefore seems to be con-
ditional, particularly in value-laden or identity-relevant contexts
like culling, where social, political, and experiential factors may
be more salient. While conflict surrounding deer management in
Scotland may appear, on the surface, to revolve around concerns
such as deer numbers, their impacts, and management practices,
it is also influenced by deeper factors, including historical contro-
versy, blame, and mistrust (Kirkland et al., 2021; Leavey-Wilson
et al., 2025). Our finding that respondents who did not trust the
Government's decision making concerning the environment were
less likely to find an increased cull acceptable might reflect this.
All our mock online news articles specified a ‘Scottish Government
spokesperson’ as the messenger justifying an increased cull. Trust
in the source of information is crucial for shaping public per-
ceptions and action (Corner et al., 2015; Mathiesen et al., 2022;
Sleeth-Keppler et al., 2017), with trust in governments playing a
key role in conservation (Thaker et al., 2019) and climate (Kulin
& Johansson Sevd, 2021; Munoz-Ulecia et al., 2025) issues. This
is important in this context as the Scottish Government is pre-
paring legislative changes. Altering the person who communicates
a message can influence how it is perceived and responded to
(Kotcher et al., 2023; Mufoz-Ulecia et al., 2025; Wabitsch, 2024),
so changing the spokesperson from the Scottish Government to
an environmental NGO, deer hunting organisation, or community
group, for example, might have elicited different perceptions of
social acceptability.

There also appears to be an effect of social identities tied to the
role, place, and values of deer amid shifting policy, cultural, and en-
vironmental contexts (Leavey-Wilson et al., 2025). This is supported
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by our finding that the extent to which respondents identified as a
deer stalker or animal protectionist influenced social acceptability,
and is indicative of a conflict with deeper roots than disagreements
over deer management objectives (Kirkland et al., 2021; Leavey-
Wilson et al., 2025). Our findings are consistent with Social Identity
Theory (Tajfel & Turner, 1986) and Cultural Cognition Theory
(Douglas & Wildavsky, 1982), which propose that people interpret
information through the lens of their group identities and cultural
values. Accordingly, messaging alone is unlikely to override ingrained
values or social identities tied to land use, environmental ethics, or
trust in authority.

Alternatively, our results may indicate that the differences be-
tween the frames used in our mock articles were too subtle for a
framing effect to be detected. Our approach differs from other
framing studies where frames were more strongly accentuated, such
as those evaluating climate change communication that used frames
like ‘hope’ versus ‘doom and gloom’ (Ettinger et al., 2021). We de-
signed the articles to maintain realism, believability, and to minimise
participant awareness of the experiment's purpose.

We predicted that images of deer in poorer health and set
against a less healthy backdrop, which emphasise negative ecolog-
ical and deer welfare implications of current deer densities, would
elicit higher acceptability for increasing the deer cull. Instead, our
healthy image frame was associated with higher acceptability, albeit
with a small effect size. This challenges evidence suggesting that le-
thal control in wildlife management is more acceptable if the animal
is ill or injured, compared to an animal in prime health (Woodroffe
et al., 2005). Our unhealthy image frame might have stimulated more
of a caring instinct among participants, because unhealthy or abused
animals can evoke feelings of pity (Tiplady et al., 2013).

However, differences between our healthy and unhealthy image
frames may not have been apparent to participants in a sample of
the general public. Without a reference point for comparison—since
participants viewed only one image—the distinctions we were trying
to portray between a healthy deer in a ‘healthy’ ecosystem and an
unhealthy deer in a less “healthy” ecosystem may not have been pro-
nounced enough to discern. Furthermore, perceptions of wildness
and beauty can vary (Madsen et al., 2024). In Scotland, ‘barren’ hill-
sides can be perceived as beautiful even when their ecological func-
tion is diminished (Habron, 1998; Monbiot, 2013), and attachment
to a place can influence perceptions of and intentions to protect that
place (Tonge et al., 2015).

The stronger relevance of images over text frames reflected
in our results is particularly notable given the rising prevalence of
social media as a news source (Newman et al., 2024), where visual
communication is used to convey complex issues (Carcamo Ulloa
et al., 2015; Krause & Bucy, 2018; Raspopova & Simakova, 2020).
Images can play a significant role in environmental communication
(Blewitt, 2010; Hansen & Machin, 2013), influencing public per-
ceptions of environmental issues (Altinay & Williams, 2019), emo-
tions, and intentions to engage in pro-conservation behaviours
(Ison et al., 2024). Image frames could be especially influential for
those who are undecided about their stance on issues (Krause &
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Bucy, 2018). As such, it is crucial to further elucidate how visual
content can shape public perceptions of controversial conservation
issues.

As predicted, male participants were more likely to find increas-
ing the deer cull acceptable, which is consistent with males being
generally more accepting of lethal control in wildlife management
(Dougherty et al., 2003; Koval & Mertig, 2004; Loyd & Miller, 2010;
Sijtsma et al., 2012). Moreover, males may have greater exposure to
deer in Scotland (Dandy et al., 2011), which may heighten awareness
of their abundance.

Neither of our rural-urban measures predicted acceptability,
echoing findings of consistent attitudes across rural and urban res-
idents regarding deer culling in Scotland, but challenging broader
assumptions that rural and urban values regarding lethal control of
deer are markedly different (Blossey et al., 2025; Hare et al., 2021;
Whitefield et al., 2021).

Greater knowledge of Scotland's annual deer cull was associated
with higher acceptability among participants. This echoes findings
from Australia linking lethal control acceptability with knowledge
of species biology and wildlife management (Dawson et al., 2024).
Prior knowledge likely mitigates initial shock or negativity by clari-
fying the justifications and complexities of culling. Only 57% of our
sample indicated some degree of knowledge of the annual deer cull
in Scotland (Supporting Information S9), which is surprisingly low
considering prominent media coverage.

We presented only one justification for increased deer culling
per mock online news article to isolate the effects of individual
frames. In reality, however, increasing the cull could help achieve all
four justifications simultaneously, and news coverage typically pres-
ents multiple reasons for culling together. By assessing the impact of
each text frame separately, we found that no justification alone influ-
enced acceptability. Combining multiple justifications may produce
a stronger effect. Furthermore, it is possible that repeated exposure
to particular frames could influence acceptability over time. Regular
engagement with a consistent news source may exert a cumulative
impact on acceptability that our study did not capture. Further re-
search could explore both repeated and combined exposure to text

frames to better reflect real-world media consumption patterns.

5 | CONCLUSIONS

Ourfindingssuggestthatincreasingthedeercullisbroadly acceptable
to the Scottish public. While media presentation may have the
potential to influence social acceptability, we found limited evidence
for such an effect in this study. The social acceptability of deer
culling was predicted more by socio-demographics, social identities
and trust in the government than by specific message frames in
the news. Public beliefs, knowledge, social identities, and trust in
institutions can help explain why people hold different perspectives
on lethal control of deer in Scotland. These findings reflect the long-
standing controversy surrounding this issue and highlight the role
of social identities in shaping social acceptability. Engaging with

these aspects could help attenuate social conflict as Scotland moves
towards a more sustainable system of deer management, which will
involve higher levels of culling, a controversial aspect of wildlife

conservation.
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