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Abstract
1. Changing human behaviour and social systems are key to reversing the global bio-

diversity crisis. Pro- environmental behaviour is guided by values and connection 
with nature, but because they have mostly been studied separately, the interplay 
between values and nature connection in influencing pro- environmental behav-
iour remains unclear.

2. In particular, it is uncertain whether people who hold anthropocentric values have 
a less positive connection with nature than those who hold ecocentric values, and 
whether nature protection behaviours differ between people with different val-
ues or strengths of connection to nature.

3. We used a stratified survey of 2100 respondents across Australia to measure 
orientation towards nature. We created segments based on individual values and 
connection with nature and characterised each segment based on demographics, 
nature- exposure, pro- environmental behaviours, support for environmental poli-
cies and political alignment.

4. We discovered that a quarter of respondents had anthropocentric values along-
side a strong connection with nature. Moreover, of those with a strong connec-
tion with nature, people with anthropocentric values more frequently undertook 
certain pro- environmental behaviours than those with ecocentric values.

5. Our findings indicate that the strong expression of pro- environmental behaviour is 
not limited to people with ecocentric values. Rather, people with different values and 
strengths of connection to nature engage in different types of impactful nature pro-
tection behaviours, challenging stereotypes about those with anthropocentric values.

6. These results further suggest that behavioural intervention strategies could 
be tailored to reach sectors of society with various combinations of values 
and strengths of connection to nature, thus maximising the expression of pro- 
environmental behaviour across the entire population.

K E Y W O R D S
anthropocentric values, behavioural social science, ecocentric values, environmental policy, 
human– nature interaction, nature connection, nature relatedness, pro- environmental 
behaviour
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1  |  INTRODUC TION

1.1  |  Human behavioural intervention can reverse 
the biodiversity crisis

Earth's biodiversity crisis is driven by humans' pervasive impacts on 
the planet (Barnosky et al., 2011; Cardinale et al., 2012; Ceballos 
et al., 2015; Dirzo et al., 2014), with projections of runaway climate 
change (IPBES, 2019; Scheffers et al., 2016), ecosystem collapse 
(Ceballos & Ehrlich, 2002; Dirzo et al., 2014) and widespread species 
extinctions (Barnosky et al., 2011; Ehrlich & Ehrlich, 2013). The out-
comes of this environmental degradation are detrimental to both our 
quality of life and economic prosperity (Dirzo et al., 2014; Ehrlich & 
Ehrlich, 2013), alongside an irreversible loss of biodiversity. Human 
activities that harm the environment are reinforced through social- 
economic systems (Rettie et al., 2014), reinforcing the need for bio-
diversity conservation to consider systems change at international 
and national levels (Perino et al., 2022). There is also a growing focus 
on promoting human behaviour change to limit future biodiversity 
loss (Cinner, 2018; Reddy et al., 2017).

1.2  |  Theories of pro- environmental behaviour

In this paper, we focus on individual behaviour as a vital component 
of a broader suite of conservation initiatives rather than an alterna-
tive to systems change. To this end, we explore pro- environmental 
behaviour— any behaviour that supports the environment— as well 
as support for environmental policies and political preference. Two 
foundational theories informing much behavioural research are the 
theory of reasoned action (Fishbein & Ajzen, 1977), and subsequent 
theory of planned behaviour (Ajzen, 1985). The premise behind the 
theory of planned behaviour is that attitudes about a behaviour, sub-
jective norms (perceptions about what others do and approve of) and 
perceived behavioural control (perceived capacity to perform the 
behaviour) influence behavioural intentions, which in turn influence 
behaviour. However, these foundational theories alone do not ac-
count for all contributions to behaviour (Sniehotta et al., 2014), high-
lighting the need to consider a broader range of contributing factors. 
Another influential theory is the value- belief- norm theory (Stern 
et al., 1999), which suggests that values influence pro- environmental 
beliefs and personal norms, which then influence behaviour.

In addition to psychological factors such as values (Thompson & 
Barton, 1994) and attitudes (Nisbet et al., 2009), pro- environmental 
behaviour may be influenced by a range of other social factors such 
as demographic variables (Abrahamse & Steg, 2011), political orien-
tation (Nilsson et al., 2020) and nature exposure (Nisbet et al., 2009), 
and also influenced by infrastructure, context, capacity and mental 
space to focus on different issues (Michie et al., 2011; Weber, 2015).

In this study, we explore the interplay between values and atti-
tudes, investigating how these factors influence engagement in pro- 
environmental behaviours across a population, and produce variation 
in the extent and type of behaviours undertaken by individuals. We 

suggest that attitudes may temper the influence of one's values to 
produce a behavioural outcome.

1.3  |  Values towards nature

Values are guiding principles or orientations of an individual (Dutcher 
et al., 2007; Schultz, 2000; Steg & De Groot, 2012b), generally stable 
(Manfredo et al., 2017), and they influence pro- environmental be-
liefs, individual norms and ultimately pro- environmental behaviours 
(Stern et al., 1999). An individual's nature- centric values are corre-
lated with environmental concern (Stern & Dietz, 1994) and have 
been characterised in various ways (Cruz & Manata, 2020). One of 
the most widely used efforts to characterise environmental values 
is that of Thompson and Barton (1994), who assessed values on a 
gradient between anthropocentrism and ecocentrism. Ecocentric 
individuals value nature for its intrinsic worth, while anthropocen-
tric individuals value nature for its usefulness to humans (Thompson 
& Barton, 1994). Both groups may have a positive attitude towards 
nature, as well as support conservation through their behaviour, 
but might differ in the motives behind this support (Thompson & 
Barton, 1994).

Individuals who potentially value nature primarily for its utility— 
those with anthropocentric values— have been considered less likely 
to engage in pro- environmental behaviour (Ellis & Thompson, 1997). 
We could, therefore, consider this group as having the greatest po-
tential for adoption of pro- environmental behaviours. However, 
there is a danger that some people in this group are being alienated 
or misunderstood, with environmental awareness programmes fail-
ing to recognise the diverse ways that people value nature beyond 
nature's intrinsic worth. Connection with nature, which leads to pro- 
environmental behaviours (Nisbet & Zelenski, 2013; Schultz, 2000), 
may be encouraged by framing messaging to promote ecosystem 
services. However, the response to this approach remains uncertain 
(Dean et al., 2019), and research is required to understand drivers of 
behaviour among different groups.

Unfortunately, people with anthropocentric values are often 
overlooked, or communicated to as if they should change their values 
to match their ecocentric counterparts (Rettie et al., 2014), and some 
environmental awareness programmes may fail to recognise and 
align with how these people value nature. It may even be that people 
with anthropocentric values already engage in pro- environmental 
behaviours, so encouraging them to act pro- environmentally may 
generate feelings of discord (Feinberg & Willer, 2012) and constrain 
the opportunity to foster environmental engagement in this poten-
tially large segment of the population.

1.4  |  Attitudes towards nature

Attitudes are an individual's evaluation of a being, object or con-
cept, typically expressed with a level of favour or disfavour (Eagly 
& Chaiken, 1993; Milfont & Duckitt, 2010). Compared with values, 
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1502  |   People and Nature SOCKHILL et al.

attitudes are more variable, changing due to individual experiences 
(Ives & Kendal, 2014; Stern & Dietz, 1994). Here we focus on at-
titudes to nature, regarding them as malleable, but comparatively 
less variable than many other attitude types that have been studied, 
such as in Stern and Dietz (1994), Thompson and Barton (1994) and 
Milfont and Duckitt (2010).

Rather than use simple positive or negative evaluations, here we 
apply the concept of connection to nature (Nisbet et al., 2009). Measures 
of connection to nature have been shown to correlate with environ-
mental concern and pro- environmental behaviour (Nisbet et al., 2009; 
Nisbet & Zelenski, 2013; Stern & Dietz, 1994; Whitburn et al., 2020); 
those who are connected to nature are more likely to show empathy 
to issues of biodiversity loss or conservation (Nisbet & Zelenski, 2013; 
Schultz, 2000). Connection to nature behaves similarly to attitudes 
on other topics, insofar as it can readily change (Ives & Kendal, 2014; 
Manfredo et al., 2017) and influence behaviour (Stern & Dietz, 1994). 
We thus apply the concept of connection to nature throughout this 
manuscript to capture attitudes towards nature.

1.5  |  Value– attitude orientation towards nature

Psychological theory posits that values shape attitudes (Stern 
et al., 1999), so it is usually assumed that values and attitudes are 
aligned. However, in practice, it is probable that the relationship 
between these two constructs will vary substantially among indi-
viduals. It is commonly assumed that those with ecocentric values 
will have a strong connection with nature, and conversely, those 
with anthropocentric values will have a weaker connection to na-
ture (Stern & Dietz, 1994), but we suggest that it is possible that 
there are many people for whom this is not the case. Furthermore, 
an individual with ecocentric values might engage in different types 
of pro- environmental behaviour compared to someone with an-
thropocentric values, and both might be modified by the strength 
of connection a person feels towards nature (an attitudinal state). 
Understanding this interplay could provide insight into how to de-
sign effective behavioural intervention strategies that maximise the 
engagement of different groups of people. In this study, we charac-
terise those individuals whose values and attitudes may not follow 
the traditionally understood value– attitude correlation by exploring 
segments within a large sample of the Australian population.

2  |  METHODOLOGY

2.1  |  Participants and questionnaire

Our study accessed data from a social survey (Table S1) representa-
tive of Australian adults (n = 2100, 18+, recruitment stratified to be 
representative of age and gender), which was implemented by the 
Network of Environmental Social Scientists (2019b), in accordance 
with National Statement on Ethical Conduct in Human Research 
(project identifier: 2019/HE001986) (Network of Environmental 

Social Scientists, 2019a). The survey was delivered online by a re-
search company, Ipsos, to participants voluntarily enrolled (with 
written informed consent) in the company's survey panel, who were 
compensated with a small incentive (points that can be exchanged 
for prizes). All responses were non- identifiable and anonymous.

2.2  |  Measures of values and attitudes

We used the Value Orientations survey (de Groot & Steg, 2007) to 
measure participants' anthropocentric and ecocentric values to-
wards nature. This instrument assesses ecocentric (termed bio-
spheric) values, which refer to prioritising: respecting the earth, unity 
with nature, protecting the environment and preventing pollution; 
anthropocentric (termed egoistic) values, which refer to prioritising 
social power, wealth, authority and influence; and a third compo-
nent (termed altruistic) which refers to prioritising equality, peace, 
social justice and helpfulness (de Groot & Steg, 2007). In our study, 
we used only data from the biospheric and egoistic values, and not 
altruistic values, as this has become common practice due to high 
correlation between the biospheric and altruistic values (Steg & 
De Groot, 2012a). Each value was measured by four statements, 
and participants rated each statement using a 9- point Likert scale 
(ranging from −1 to 7, with −1 signifying a statement is opposed to 
one's values, and 7 representing the strongest alignment with one's 
values).

We then used the shortened Nature Relatedness scale (NR- 6) 
(Nisbet & Zelenski, 2013) to evaluate people's attitudes towards 
nature. The shortened scale comprises six (instead of 21) state-
ments and measures two (instead of three) components that un-
derpin an individual's connection to nature. The two components 
are self and experience relating, respectively, to one's internalised 
connection to nature (affective), and one's physical familiarity with 
and comfort being in nature (experiential) (Nisbet et al., 2009). 
Participants rate each statement using a 5- point Likert scale (rang-
ing from 1 to 5).

2.3  |  Variables that were used to characterise 
nature- orientation segments

We collected data for socio- demographic factors that have been 
shown to strongly predict various aspects of an individual's concern 
for the environment (Nisbet et al., 2009; Stern & Dietz, 1994). We 
assessed standard demographic variables (Abrahamse & Steg, 2011) 
(e.g. age, gender, household income, country of birth, language, 
home ownership, children in the home, employment and metro/
regional location), educational attainment (Meyer, 2015) and politi-
cal alignment (Tranter, 2011). We also measured familiarity with the 
term biodiversity, potential nature exposure by assessing greens-
pace visitation (i.e. how frequently they visit and for how long they 
spend in greenspaces) (Oh et al., 2021), and whether they have a 
yard at home.
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    |  1503People and NatureSOCKHILL et al.

To assess how segments varied in their environmental en-
gagement, we measured participants' biodiversity specific pro- 
environmental behaviour via self- reported involvement in nine 
actions. Because systems change is important for biodiversity out-
comes, we also measured support for biodiversity- focussed policies 
(eight items) and preferred political party (six options). We also mea-
sured engagement in other pro- environmental behaviours (relating 
to four water and seven energy- related behaviours) to assess if sim-
ilar patterns of behaviour were evident across broader environmen-
tal issues.

2.4  |  Data manipulation and statistical analyses

We conducted all three analytical stages in R version 4.1.0 (R 
Development Core Team, 2013). The first stage of analysis seg-
mented respondents into different groups using the values and 
attitudes measures. We assessed where individuals were posi-
tioned along these two gradients by calculating a values and an 

attitudes score for each participant: values were considered along 
the gradient of anthropocentric versus ecocentric, and attitudes 
were considered from a weaker to stronger connection to nature. 
Each individual's values score was calculated by taking the aver-
age of the four anthropocentric responses (Cronbach's α = 0.73; 
cronbach. alpha function, ltm package; Rizopoulos, 2018) and sub-
tracting this from the average of the four ecocentric question re-
sponses (Cronbach's α = 0.90). Scores ranged from −8 to 8; higher 
values were associated with more ecocentric values, and lower 
with more anthropocentric values. Each individual's attitude score 
was calculated as the mean NR- 6 response (Cronbach's α = 0.86). 
Scores ranged from 1 to 5; higher scores were associated with a 
stronger connection to nature. See Figure S2 for descriptive sta-
tistics for both scales.

We fitted a linear model to describe the relationship between 
values and attitudes (lm function, stats package; R Development 
Core Team, 2013), to confirm the commonly observed relationship 
between values and attitudes (Figure 1). We then used the values 
and attitudes scores to segment the participants into four groups. 

F I G U R E  1  Individual (n = 2002) values scores plotted against attitudes. The mean score for values was 1.04 (SD = 1.03) while that for 
attitudes was 3.63 (SD = 0.82), as represented by the dotted lines. The bold line represents the linear relationship between values and 
attitudes (a = 0.29v + 3.32, r2 = 0.13, where a = attitudes score, v = values score) with 95% confidence intervals indicated by the shaded 
grey area. Only data outside the 95% confidence intervals of values and attitudes were used in the statistical analyses, and partitioned into 
four segments representing: (a) anthro- strong (n = 475, 23.73%), (b) eco- strong (n = 607, 30.31%), (c) anthro- weak (n = 637, 31.82%) and (d) 
eco- weak (n = 283, 14.14%). NA values (n = 92) not shown.
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1504  |   People and Nature SOCKHILL et al.

We did this by creating 95% confidence intervals around the mean 
of each values and attitudes, which resulted in four segments 
(Figure 1), and excluded all points beyond this threshold from 
further analysis. The four segments represented different com-
binations of high or low value and attitude scores: (i) the anthro- 
strong segment had high attitude scores and low value scores, (ii) 
the eco- strong had high value and attitude scores, (iii) the anthro- 
weak had low value and attitude scores and (iv) the eco- weak had 
low attitudes scores and high value scores. Individuals where an 
attitude or value score was missing (assigned NA, n = 92) were 
also excluded from subsequent analyses, which resulted in a final 
sample of 2002 participants.

The second stage of analysis examined how these segments 
differed with regard to nature exposure and socio- demographics. 
We fitted four logistic regression models (glm function, stats pack-
age; R Development Core Team, 2013) to assess how participants 
from each segment differed with regard to socio- demographic 
and nature exposure variables. To do this, we created a separate 
binary response variable for each segment (segment of interest 
assigned 1, others 0). For all models, predictors were the demo-
graphic and nature exposure variables described in Section 2.3. 
We treated age as continuous and converted other demographic 
and nature exposure variables to binary (further details on binary 
coding in Table S3). All models were free from multicollinearity 
issues (check_collinearity function, performance package; Lüdecke 
et al., 2021).

The third stage of analysis examined how groups differed re-
garding engagement in behaviours, policy support and political 
alignment. We first generated a count variable for number of be-
haviours performed and policies supported. These were defined as 
‘once’ or ‘more than once’ for biodiversity behaviours, ‘somewhat 
support’, ‘support’ or ‘strongly support’ for biodiversity policies 
and ‘mostly’ or ‘always’ for energy and water- related behaviours 
(each of these responses assigned 1, others 0, then summed for be-
haviour type, per individual). The different response options reflect 
that biodiversity behaviours examined are typically performed in-
frequently, whereas water and energy- related behaviours are typ-
ically performed daily. These count variables were then used this as 
continuous response variables in a series of models (glm function, 
stats package; R Development Core Team, 2013). To explore how 
segments varied with regard to individual behaviours and support, 
we then examined descriptive information for the proportion of in-
dividuals engaging in each behaviour for each segment.

3  |  RESULTS

3.1  |  Values and attitudes give individuals a unique 
orientation towards nature

Values and attitudes were positively correlated (r2 = 0.13), although 
there was marked scatter in the relationship, with many anthropo-
centric individuals showing a strong connection to nature (Figure 1a), 

and many ecocentric people showing a weaker connection to nature 
(Figure 1d). Overall, the anthro- weak segment (Figure 1c) had the 
most participants (n = 637, 31.82%), followed by the eco- strong seg-
ment (Figure 1b, n = 607, 30.32%), anthro- strong segment (Figure 1a, 
n = 475, 23.73%) and finally the eco- weak segment (Figure 1d, 
n = 283, 14.14%).

3.2  |  Characterising each segment

Participants from each segment differed significantly with re-
spect to a number of demographic and nature exposure variables 
(Figure 2). Compared to participants from the three other segments, 
participants in the anthro- strong segment were more likely to speak 
a language other than English at home (β = −0.59 ± 0.18 SE), have 
children in their household (0.37 ± 0.13 SE), have a yard at home 
(0.71 ± 0.22 SE), be younger (−0.02 ± 0.004 SE) and align to a major 
political party (0.53 ± 0.16 SE). They also had a marginal tendency to 
identify as male (0.23 ± 0.12 SE; Figure 2a, Table S4).

Those in the eco- strong segment were older (0.03 ± 0.004 SE), less 
likely to identify as male (−0.50 ± 0.12 SE), earned below the median 
household income (−0.30 ± 0.13 SE), aligned with left- leaning politi-
cal parties (0.68 ± 0.18 SE), less likely to align with a major political 
party (−0.78 ± 0.15 SE), rated their understanding of biodiversity as 
high (0.48 ± 0.12 SE), visited greenspace weekly or more frequently 
(1.04 ± 0.12 SE) and spent over 1 h on those visits (0.57 ± 0.11 SE; 
Figure 2b, Table S4).

Anthro- weak individuals were younger (−0.02 ± 0.004 SE), 
male (0.54 ± 0.12 SE) and aligned with major political parties 
(0.45 ± 0.16 SE), characteristics shared also by participants from the 
anthro- strong segment. They were also more likely to have an above 
median household income (0.37 ± 0.13 SE), be less aligned to left- 
leaning political parties (−0.70 ± 0.19 SE), not have a yard at home 
(−0.46 ± 0.18 SE), report a weaker understanding of biodiversity 
(−0.42 ± 0.13 SE) and visit greenspaces infrequently (−0.91 ± 0.13 SE) 
and spend short durations on greenspace visits (−0.48 ± 0.12 SE; 
Figure 2c, Table S4).

Only two variables significantly characterised eco- weak indi-
viduals: participants within this segment were less likely to identify 
as male (−0.40 ± 0.15 SE), and they visited greenspace infrequently 
(−0.31 ± 0.15 SE; Figure 2d, Table S4).

3.3  |  Engagement in pro- environmental behaviours 
differed across each segment

Overall, regression analysis indicated that the number of pro- 
biodiversity behaviours differed between each segment. Compared 
to the eco- strong reference group, the anthro- strong segment re-
ported engaging in a higher number of pro- biodiversity behaviours 
(0.11 ± 0.03 SE). In contrast, both the anthro- weak and the eco- weak 
segments engaged in fewer biodiversity behaviours (−0.49 ± 0.04 SE, 
and −0.5 ± 0.05 SE; Table 1). These trends in pro- biodiversity 
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    |  1505People and NatureSOCKHILL et al.

F I G U R E  2  Binary logistic regression conducted for each segment (a) anthro- strong, (b) eco- strong, (c) anthro- weak and (d) eco- weak, 
versus all others. Odds ratio and confidence interval for each segment, with significant variables indicated in blue (p > 0.05). Values above 1 
represent a positive likelihood that a variable will contribute to an individual being in that segment, values <1 represent a negative likelihood. 
All variables are binary, except for age. Nature exposure variables are shown above the dotted line, demographic variables are below.
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1506  |   People and Nature SOCKHILL et al.

behaviours— where anthro- weak and the eco- weak segments en-
gaged in fewer behaviours than eco- strong group, and anthro- strong 
engaged in more behaviours than the eco- strong group— were also 
reflected in other pro- environmental (energy and water consump-
tion) behaviours (Table S6; Figure S1; Figure S2).

The most commonly performed pro- biodiversity behaviours 
across all participants (n = 2002) were planting native plants and 
providing water for native animals (68%, 65%; Table S5). The high-
est proportion of individuals who performed these behaviours were 
from the eco- strong (78%, 79%; Figure 3b) and anthro- strong (79%, 
75%; Figure 3a) segments. Interestingly, the highest frequency 
for certain behaviours was observed in anthro- strong individuals 
(Figure 3a). These included putting up a nest box (45%), being in-
volved in tree planting (49%), participating in wildlife monitoring 
(36%), and being involved in restoration projects (42%; Figure 3a).

Patterns of policy support and preferred political party mirrored 
that of pro- biodiversity behaviours. Anthro- weak and the eco- weak 
segments reported support for fewer policies (−0.48 ± 0.04 SE; 
−0.47 ± 0.05 SE), whereas anthro- strong reported support for a 
greater number of policies (0.1 ± 0.03 SE; Table S6). Two policies had 
the greatest support across all segments: (i) developing programmes to 
encourage people to spend more time in nature and (ii) funding commu-
nity tree- planting and bush regeneration (Figure 4). The policy higher 
taxes on products that have greater environmental impact had low sup-
port across all segments (population- wide support 10%; Table S7). 
Political alignment also varied by segment, with differences appar-
ent across the values divide. With regards to major party political 
alignment, the ecocentric segments exhibited stronger support for 
Labor than Liberal/LNP, while the converse was true for the anthro-
pocentric segments (Figure 5).

4  |  DISCUSSION

4.1  |  Discussion of results

4.1.1  |  Values and attitudes combine to 
form orientation towards nature

We found that many people with anthropocentric values are 
strongly engaged with the environment through pro- environmental 
behaviours. This challenges assumptions that ecocentric values are 
a necessary basis for conservation engagement. To give context to 

the more striking of our results, we first found that overall, there 
was a positive association between values and attitudes, with the 
majority of respondents holding either ecocentric values while being 
strongly nature connected, or holding anthropocentric values while 
being weakly nature connected. While this finding confirms that val-
ues and attitudes are indeed correlated, the strength of the associa-
tion was weak. Specifically, many individuals with anthropocentric 
values were strongly nature connected, and many with ecocentric 
values were weakly nature connected, revealing that many indi-
viduals deviate from what might be the expected groupings (Nisbet 
et al., 2009). The large number of individuals who are strongly con-
nected to nature while holding anthropocentric values suggest that 
ecocentrically focused conservation initiatives risk overlooking a 
large segment of the population who want to— or already— play an 
active role in reversing the biodiversity crisis.

4.1.2  |  Demographic and nature exposure variables 
predict nature orientation

Demographic variables predicted membership in segments that 
were on opposite sides of the values spectrum, that is, between 
the anthropocentric (Figure 2a,c) and ecocentric (Figure 2b,d) 
segments. Members from the anthropocentric segments were 
younger, male, earned above median income, had children at 
home, had a degree, were employed and aligned with major, right- 
leaning political parties. This contrasted the ecocentric segments, 
particularly eco- strong, wherein individuals tended to be female, 
had lower incomes and aligned with left- leaning and independ-
ent political parties. These results show that people from starkly 
contrasting demographic backgrounds can be equally strongly 
connected to nature, and thus it cannot be assumed that certain 
demographic groups are not interested in environmental conser-
vation. This consideration is crucial when designing behavioural 
intervention strategies, which for convenience might exclude cer-
tain demographic groups (Rettie et al., 2014). The model for the 
eco- weak segment provided a more limited insight into this group, 
suggesting that its members represent a broader mix of people 
from across society.

Conversely, we found that nature exposure variables pre-
dicted membership in segments with different strengths of 
connection to nature, that is, between the top (Figure 2a,b) 
and bottom (Figure 2c,d) segments. Individuals with a stronger 

Term Estimate Standard error Statistic p- value

Intercept 1.25 0.05 24.86 <0.001

Anthro- strong 0.11 0.03 3.43 <0.001

Anthro- weak −0.49 0.04 −13.65 <0.001

Eco- weak −0.5 0.05 −10.8 <0.001

Age 0 0 −0.56 0.578

Gender (ref = not male) −0.02 0.03 −0.78 0.434

University education 0.07 0.03 2.85 <0.01

TA B L E  1  Regression model output 
exploring association between segments 
and number of biodiversity behaviours 
performed. Reference group is 
‘eco- strong’.
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connection to nature spent increased frequency/duration in 
greenspace, had a yard at home and possessed knowledge about 
biodiversity. This relationship has been reported before (Oh 
et al., 2021) and may reflect a bidirectional relationship (Pinder 
et al., 2020). We note that socio- demographic factors can in-
fluence access to nature, and nature benefit may vary across 
social gradients (Wright Wendel et al., 2012). For example, fe-
males or minority groups may perceive green space spaces to be 
unsafe or unwelcoming (Wright Wendel et al., 2012). Detailed 
demographic insights can be combined with understanding val-
ues and attitudes to inform strategies to promote conservation 
engagement.

4.1.3  |  Strong biodiversity support across 
opposing values

We found that the expression of pro- environmental behaviours is 
influenced by individual orientation towards nature, and this is ap-
parent whether considering individual pro- biodiversity behaviours, 
or support for biodiversity- focussed policies. Importantly, we found 
that holding ecocentric values does not necessarily mean someone 
will have a stronger connection to nature or a stronger commitment 
to pro- environmental behaviours. While it is widely documented 
that those with ecocentric values are more likely to undertake 
pro- environmental behaviours (e.g. Dutcher et al., 2007; Ellis & 

F I G U R E  3  Proportion of respondents who selected ‘once’ or ‘more than once’ for each biodiversity behaviour. Proportions of each 
behaviour are based on count data and indicated for each segment (a) anthro- strong, (b) eco- strong, (c) anthro- weak and (d) eco- weak.
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Thompson, 1997; Nisbet et al., 2009), we found that anthropocen-
tric people who are strongly connected to nature can also exhibit 
a strong commitment to pro- environmental behaviour. Indeed, 
individuals in the anthro- strong segment participated in more pro- 
environmental behaviours than those in the eco- strong segment. In 
addition to motivational differences, it is possible that those in the 
anthro- strong segment may have more opportunity or capacity to 
engage in behaviours via greater access to a yard or unmeasured fac-
tors such as social capital, stress or time availability. Nevertheless, 
despite the drivers behind this intention and action, the anthro- 
strong group are clearly willing to and capable of undertaking mean-
ingful pro- environmental behaviours.

Political alignment varied along the values spectrum (Hornsey 
et al., 2018), with ecocentric groups more supportive of left- leaning 
parties, and the eco- strong segment had the largest proportion of 
voters who were strongly influenced by environmental issues (63%; 
Figure S3b). Conversely, the anthropocentric segments voted more 
frequently for major right- leaning parties than left- leaning par-
ties. Half of the anthro- strong segment reported that their voting 
is strongly influenced by environmental issues (48%; Figure S3a). 
Clearly, many people with a traditionally conservative political align-
ment or anthropocentric values are notably enthusiastic about en-
vironmental protection, and thus right- leaning parties in Australia 
are potentially underestimating the environmental commitment of 

F I G U R E  4  Proportion of each segment who selected ‘somewhat support’, ‘support’, ‘strongly support’ for each policy. Proportions of 
each policy supported are based on count data and indicated for each segment (a) anthro- strong, (b) eco- strong, (c) anthro- weak and (d) eco- 
weak.
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many of their voters. The largest segment, anthro- weak, were the 
least engaged in pro- environmental behaviours. However, every-
one connects to different parts of nature in different ways (Eyster 
et al., 2022), and as this group were also quite distinct demograph-
ically, connecting with them using pro- environmental messaging 
could be difficult, and we suggest further research to better under-
stand this group.

We have shown that individuals with varied values and attitudes 
can support biodiversity conservation through different types 
of impactful pro- environmental behaviours, policy and political 
support, and these people can be from a range of different back-
grounds. Understanding these nuances is important in designing 

effective behavioural intervention strategies, to maximise partici-
pation in pro- environmental behaviours across the population.

4.2  |  Strategic behavioural intervention for 
conservation outcomes

Our findings indicate that there are many subsets of society, often 
with contrasting values and demographic backgrounds, who have 
a strong connection to nature and already undertake a wide range 
of pro- environmental behaviours. Understanding how values and 
attitudes influence specific behaviours in diverse social groups can 

F I G U R E  5  Proportion of each segment who chose each party as most closely representing their opinions. Proportions of each political 
party are based on count data and indicated for each segment (a) anthro- strong, (b) eco- strong, (c) anthro- weak and (d) eco- weak.
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provide insights into behaviour change strategies. Many engage-
ment and behaviour change strategies focus on communication 
approaches to increase motivation (Ives & Kendal, 2014; Peattie 
& Peattie, 2011; Veríssimo, 2019; Wright et al., 2015). However, 
many strategies have limited effects (Amel et al., 2017), and this 
may be in part because environmental communication has often 
come from an ecocentric perspective, aiming to ‘convert’ people to 
a more ecocentric mindset (Feinberg & Willer, 2012), while poten-
tially ignoring or rebuffing those with strong anthropocentric values 
(Reddy et al., 2017; Rettie et al., 2014). It is argued that messaging 
should be framed in a context the audience cares about, which en-
tails understanding demographics, values and attitudes and exist-
ing practices of the target audience (Chong & Druckman, 2007).

Although our findings identify potential motivating factors for 
anthropocentric individuals, it remains important to test and eval-
uate communication and engagement interventions. Although it is 
often assumed that anthropocentric groups may respond to mes-
sages emphasising social benefits of nature related to ecosystem 
services, some studies show such frames may not translate into out-
comes (Dean et al., 2019). Furthermore, environmental issues can 
evoke strong support or rejection based on cultural identity rather 
than individual attitudes (Bain et al., 2012), and certain messaging 
can also further widen this gap (Feinberg & Willer, 2012), eroding 
the effectiveness of behavioural intervention strategies.

In this study, we have focused on values and attitudes as mo-
tivational drivers, but motivation is the only one component of 
behaviour adoption. Capacity and opportunity are also important 
influences (Michie et al., 2011), and high motivation combined with 
limited capacity or opportunity is likely to result in inaction. Where 
our findings point to lower uptake of some behaviour types in the 
eco- strong segment, this could indicate limitations in capacity and 
opportunity, such as those with socio- economic disadvantage living 
in less green areas (Dean et al., 2022). Although we focused here on 
motivational drivers, we recognise that behaviour change interven-
tions should also consider ways to build skills and opportunity for 
action. We also note that our study has focused mostly on private 
actions, rather than civic engagement or social behaviours that sig-
nal positive social norms (Naito et al., 2022). Further investigation 
would help understand the influences on these behaviour types.

Our results suggest several implications for communication 
strategies aimed at behaviour change. A clear concept of the type of 
behaviour being targeted is needed, bearing in mind that different 
segments of society are more or less aligned with different behaviour 
types. Messaging should also be framed in a context the audience 
cares about, which entails understanding demographics, values and 
attitudes of the audience. Finally, taking into account whether the de-
sired behaviour is already being undertaken might help reduce discord.

4.3  |  Conclusions

In this study, we investigated the interplay between values and attitudes, 
and how they together influence an individual's pro- environmental 

behaviours. We found that people with opposing values can be equally 
strongly connected to nature, in that people who are strongly con-
nected to nature can have either anthropocentric or ecocentric values. 
We further show that of people with a strong connection to nature, 
pro- environmental behaviours are not limited to people with ecocen-
tric values. In fact, strongly nature connected people with anthropo-
centric values more frequently undertake certain pro- environmental 
behaviours and are just as likely to incorporate pro- environmental 
behaviours into their daily lives. These findings challenge stereotypes 
about the environmental commitment of people who are not overtly 
ecologically minded and has important implications for the design of 
behavioural intervention strategies, to ensure they are more relatable, 
and thus effective, to drive conservation efforts.
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