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Prolific research suggests identity associates with pro-environmental behaviours (PEBs)
that are individual and/or group focused. Individual PEB is personally driven, self-reliant,
and are conducted on one’s own (e.g., home recycling). Group focused PEB is other
people-reliant and completed as part of a group (e.g., attending meetings of an
environmental organisation). A wide range of identities have been related to PEBs. For
example, a recent systematic qualitative review revealed 99 different types of identities
studied in a PEB context. Most studies were correlational, few had an experimental
design. However, the relationships between all these identities and PEBs have so far
not been tested quantitatively with meta-analytical techniques. As such, a clear overview
of this field is currently lacking. Due to the diverse nature of the field, a priori hypotheses
were not possible and relatively broad definitions of identity had to be used to encompass
all types of identities and the diverse meanings of identity that have been included in
PEB research. What prior theory did allow for was to assess the distinction between
two main types of identity, namely how people label, describe, and recognise oneself
individually (individual identity), or as part of a group (group identity). Our overall goal
was thus to assess the current state of knowledge on identities and PEBs. In 104
studies using a meta-regression following the preferred reporting items for systematic
reviews and meta-analyses guidelines, our random-effects meta-analysis showed that
the overall concept of identity associated with PEB with a medium Pearson’s r (Aim 1).
Furthermore, we found that individual identities associated more strongly with PEBs than
group identities (Aim 2). The associations between individual and group identities were
stronger when the identity and PEB were from the same category (e.g., when both were
group-focused; Aim 3). Methodologically, the findings revealed that group identities and
group PEBs were most strongly associated for self-reported rather than observed PEBs
(Aim 4). Overall identity associated most strongly with group PEBs in the field rather than
in the lab (Aim 5) and in student- rather than non-student samples (Aim 6). We discuss
the theoretical and practical implications.

Keywords: identities, pro-environmental behaviour, group identity, methods —estimation, individual identification,
climate change, sustainability, meta-analysis
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INTRODUCTION

Humans generate many environmental problems via behaviours
which are not sustainable in the longer term (Allen et al,
2018). Consequently, there is an urgent need for researchers
to understand how to encourage people to behave in a pro-
environmental way. Pro-environmental behaviour (PEB) is
defined as actions that minimise the negative impact on (such
as preserving and preventing damage to), and/or promoting
improvements to, the natural and the built world (Kollmuss and
Agyeman, 2002). People can carry out individual PEB which is
largely personally driven. It is primarily an action that is self-
reliant and driven by the self. In particular, it is a behaviour
that is conducted on one’s own, for example home recycling.
Alternatively, people can carry out group PEB which is behaviour
that is carried out as part of a group, for example, attending
meetings of an environmental organisation.

There has been a recent surge of research on understanding
how to encourage PEBs (Chernev and Blair, 2015; Gershoff and
Frels, 2015; Brick et al., 2017; Walton and Jones, 2017; Brick
and Lai, 2018). Specifically, a meta-analysis showed that research
in this field was largely based on four dominant psychological
theories (Klockner, 2013, see also Van Den Broek and Walker,
2019), namely the theory of planned behaviour (Ajzen, 1991), the
norm-activation theory (Schwartz, 1992), the value-belief-norm
theory (Stern, 2000), and habits (Verplanken and Aarts, 1999;
Verplanken and Ryan, 2018). However, combining these four
theories accounted for only 36% of variance explained in a variety
of PEBs (Klockner, 2013). We argue that the explanatory power
of these models may be improved by including identity.

Generally, identity refers to how people see themselves
(Pronin, 2008). While research has emerged to incorporate
identity into the most popular theories used to explain PEBs, such
as the theory of planned behaviour (Pierro et al., 2003; Fielding
et al., 2008a; Fielding and Hornsey, 2016; see meta-analysis by
Rise et al., 2010), identities seem to be important independent
from these theories as well (Murtagh et al., 2012). Indeed, identity
in PEB research has blossomed over the last three decades
(Dagher and Itani, 2014; Graham-Rowe et al., 2015; Walton and
Jones, 2017; Hamerman et al., 2018; Brieger, 2019). A recent
systematic literature review showed that 99 different identities
have been studied in a PEB context (Udall et al., 2020), such as
pro-environmental identity, moral identity, and social identity.
Some of these identities have been studied in experimental
designs, while others have taken correlational designs. However,
there is no meta-analysis to show the extent to which this
multitude of identities studied in relation to PEB are actually
associated with PEB. Therefore, the main aim of the present
study is to consolidate the PEB research by empirically testing
the relationships of these identities to PEB. More specifically,
we will aim to provide a structure within the diffused research
on identities and PEBs by ordering them in two theoretically
meaningful ways: Making a distinction between individual and
group identities, and, individual and group PEBs.

Identities can be categorised as either an individual or group
identity which originates from the self-categorisation theory
(Turner et al., 1987), a key psychological identity theory. An

individual identity is defined as how people label, describe, and
recognise oneself individually or personally (e.g., environmental
identity). A group-identity is defined as how people label,
describe, and recognise themselves as part of a group (e.g.,
environmental group identity). The literature on identity and
PEB has not only identified 99 different types of identity but has
also examined these identities in a variety of PEBs which can
also be meaningfully distinguished between individual or group
types (Udall et al., 2020). The distinction between individual and
group PEBs as well as identities allow us to not only explore
the importance of identity in relation to PEB in general, but
to understand the extent to which these different identities per
category associate with these PEBs per category. Hence, unifying
the diverse conceptualisations of identity and PEB in the field can
contribute to further consolidate the diverse field. Furthermore,
as the field seems to have taken quite different methodological
approaches to investigate the identity-PEB relationship, we also
check how three key methodological choices may affect this
association. More specifically, the present study explores how the
measurement of PEBs (self-reported or observed), using different
research designs (lab or field), and using student or non-student
samples (Kormos and Gifford, 2014) moderate the identity and
PEB associations.

Based on the prolific study of identity in PEB research, and
the diffuse nature of these studies, the present study proposes
six broad aims (rather than a priori hypotheses) to assess the
literature quantitatively to consolidate this topic (Thomas et al,,
2019). This approach enables us to provide a comprehensive
quantitative summary of the evidence, which is currently lacking,
yet which is important for the advancement of a field (which has
been the case in, for example, predicting crime; Walters, 2020).
Also, we can explore consistency, and therefore generalisability,
of findings across different types of research on this topic which
is yet to be completed (Thomas et al, 2019; Walters, 2020).
Our meta-analysis will therefore be an exploration following
the preferred reporting items for systematic reviews and meta-
analyses (PRISMA) guidelines (Moher et al., 2009). From
this meta-analysis, we deduce future directions and practical
implications about how to assess identities alongside other
psychological variables in PEB research. We will introduce the
relevance of the six aims in relation to state-of-the-art of the
literature in the field of identity and PEB.

Aim 1: Associations Between Overall

Identity and PEB

Identity theory (Stryker and Burke, 2000) and social identity
theory (Tajfel and Turner, 1979) are dominant psychological
theories that explicitly deal with how identity relates to behaviour
generally and to PEB specifically (Udall et al., 2020). Identity
theory suggests that when an individual identity is in the
foreground or “salient,” this identity will more likely associate
with behaviour when the meaning of the behaviour corresponds
to the meaning of the identity (Stryker and Burke, 2000)—and
that either individual or group behaviours can be associated
with it. Social identity theory assumes that if a person identifies
with a specific group (salient group identity), they internalise
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the norms of the group and are therefore more likely to act
in accordance with those norms (Tajfel and Turner, 1979). On
the contrary, Udall et al.’s (2020) systematic literature review in
identities and PEBs suggests that when an identity (individual
or group) is in the foreground, the identity will associate
with any PEB (either individual and/or group) as long as the
meaning of the behaviour corresponds to the meaning of the
identity. For example, people with a strong pro-environmental
self-identity or pro-environmental group identity will carry out
private nature conservation (individual PEB) and environmental
activism (group PEB) because the meaning of the behaviours are
PEB focused and correspond to the meaning of the identity’s
(also PEB focused). Therefore, the latter reasoning assumes that
regardless of the type of identity and PEB (individual/group),
they will associate with each other. However, it has never
been explored.

Furthermore, the identity theories above imply that identity
can associate with PEB in two ways. Firstly, identity associates
with PEB because they incite schemas. Schemas are internally
stored information about situations and expected behaviours,
which are linked to that identity (Markus, 1977; Stryker and
Burke, 2000). Secondly, identities incite norms (internally stored
information about what is usual, typical, or standard in the given
situation) toward the PEB in question (Cialdini et al., 1990).
Understanding the extent to which schemas or norms explain
the relationship between identity and PEB, we first need to
gain consensus as to whether identity relates to PEB. There are
currently many identity types measured in PEB research at the
moment and related to many different types of PEBs, making it
unclear which overall conclusions can be drawn. A meta-analysis
enables us to reveal the inconsistencies within the literature about
whether the prolific amount of identities overall associate (if at
all) with PEB. Our meta-analysis will therefore not establish the
causal mechanism, but it simply explores whether we can uncover
a meaningful relationship to begin with. Therefore, Aim 1 focuses
on how the overall concept of identity relates to PEBs in general.

Aim 2: Associations Between Individual
and Group Ildentities and Overall PEB

Identity can be either focused on the individual or group.
However, the studies in PEB research usually have not made
a distinction between individual and group identities explicitly
(Udall et al., 2020). In line with this, they have largely
ignored the theoretical assumptions that this distinction implies
(Murtagh et al., 2012). For example, many different identity
terms have been used to refer to somewhat the same individual
identity (Whitmarsh and O’Neill, 2010; Bhattacharjee et al.,
2014), such as an “ecological self-identity” (Castro et al,
2009), and “environmental identity” (Briigger et al., 2011; Tam,
2013). Furthermore, the same diverse terms have been used
for group identities, for example, social identity (Costa-Pinto
et al., 2014, 2016), social identity importance: “member of the
local community” (Murtagh et al., 2012), and “environmental
movement identity” (Dunlap and McCright, 2008). Such
confusions in conceptualisation and operationalisation makes
the literature in this field disparate. Structuring the multitude of

identities as individual or group identities will help to understand
the findings of each study in relation to identity theory. To
provide structure, it is therefore useful to categorise the multitude
of studied identity types.

Furthermore, research shows that the strength of the
associations between individual and group identities on PEBs
vary. For example, individual identities associate with PEBs,
like an environmental identity (Hinds and Sparks, 2008), car-
authority identity (Schuitema et al., 2013), and ecological self-
identity (Castro et al., 2009). However, some group identities
do not associate with PEBs like a social identity (Costa-Pinto
et al, 2014, 2016), consumer’s identification with a socially
responsible insurance company (Pérez, 2009), environmental
movement identity (Dunlap and McCright, 2008), and rural
group identification (Fielding et al., 2008b). Comparing the
extent to which individual and groups identities associate with
PEB has never been explored. Our meta-analysis will therefore
distinguish the multitude of identities studied in the field of
PEB into individual and group identities. This distinction will
help to understand the findings of each study in relation to the
assumptions that have been made in popular identity theories.
Therefore, Aim 2 focuses on how individual and group identities
relates to PEBs overall.

Aim 3: Associations Between Overall
Identity and Individual and Group PEBs

Like identities, PEBs can also be categorised as either individual
or group PEB, although studies usually have not made such
distinction (Udall et al., 2020). The lack of categorising PEBs
in identity research has resulted in confusion about the
conceptualisations and measurement of PEBs. For example,
many different individual PEBs have been used to refer to
somewhat the same PEB (Whitmarsh and O’Neill, 2010; Matsuba
et al, 2012), such as an “ecological behaviour” (Whitmarsh
and O’Neill, 2010; Briigger et al., 2011) and “environmental
behaviour” (Matsuba et al., 2012). While, the same diverse
terms have been used for group PEBs, for example, “public
environmental behaviour” (Matsuba et al., 2012) and “member of
an environmental organisation” (Dunlap and McCright, 2008).
Structuring the multitude of PEBs as individual or group PEBs
will help to understand the findings of each study in relation to
theories of identity. For example, identity theory (Stryker and
Burke, 2000) suggests that when the shared meanings of the
identity and PEB are most similar, the associations are likely to
be strongest. People with a strong “self-identity toward private
nature conservation” (an individual identity) will more likely
carry out individual PEB, such as engaging in private nature
conservation (Lokhorst et al., 2014). Conversely, people with a
strong group identity such as “a member of an environmental
group” will more likely carry out a group PEB such as engaging
in environmental activism (Fielding et al., 2008a). Therefore,
it is useful to categorise the multitude of studied PEBs in a
similar way as identities. Our meta-analysis will distinguish
between individual and group PEBs which enables us to explore
whether there is a systematic pattern of results between the
aforementioned established individual and group identities. This
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distinction will help to further explore the extent to which
a similar two-way distinction in PEBs as used in identities
might be helpful to provide order in the identity-PEB literature
(rather than testing specific a priori hypotheses in relation to the
alignment assumption as coined by identity theory). Therefore,
Aim 3 focuses on how individual and group identities relate to
individual and group PEBs.

Aim 4-6: Measures, Research Setting, and

Samples as Moderators

Research in identity and PEB has taken quite different
methodological approaches to investigate the identity-PEB
relationship. In particular, the way in which PEB has been
measured (Aim 4), the type of research design (Aim 5), and the
sample (Aim 6) are three key moderators that may affect the
identity-PEB associations.

Identity-PEB research typically relies on two types of PEB
measures, namely self-reported intention/behaviour (Williams
et al., 2004, 2006; Fitzsimons et al., 2007), and objective/observed
behaviour (Chandon et al.,, 2004; Williams et al., 2004; Conner
et al.,, 2011). Past research suggests that these types of measures
may moderate empirical relations (Nigbur et al., 2010; Bamberg
et al., 2015; Reese and Kohlmann, 2015). For example, identity-
PEB associations were significant for self-reported PEB and not
significant for observed PEBs (Reese and Kohlmann, 2015), or,
they were at least stronger for self-reported PEBs (Spence et al.,
2009; Nigbur et al.,, 2010). However, other studies have shown
that the empirical associations are sometimes weaker for self-
reported rather than observed measures (Sprott et al., 1999).

Identity-PEB associations may be moderated by measurement
type because self-reported measures seem to be more susceptible
to flaws in our ability to reliably reflect on our behaviour.
For example, participants may exaggerate (Kormos and Gifford,
2014) or over-estimate their PEB (Geller, 1981; Warriner
et al., 1984; Barr, 2007) due to a self-serving bias (Tarrant
and Cordell, 1997). These biases are likely to occur as self-
reports rely on reflecting on our memory of past behaviour,
which can be easily re-written (Loftus and Palmer, 1974). To
establish the role of PEB measures, Aim 4 focuses on how PEB
measurements (self-reported and observed) moderate identity-
PEB associations. Exploring the impact of measures on the
identity-PEB relationship will help further understand the mixed
empirical identity-PEB relationships, rather than understand
which measure increases/decreases the identity-PEB associations.

Identity-PEB research is mostly conducted in either the
laboratory (Crimston et al., 2016) or the field (Trump et al., 2015).
Empirical associations may be strongest in a laboratory setting
due to demand characteristics (Wood et al., 2015). People may
feel pressure to act pro-environmentally in line with their identity
because of the presence of the experimenter or the authority of
the setting. However, the extent to which the research setting
moderates the strength of this relationship is still unknown. To
establish the role of research setting, Aim 5 focuses on how
research settings (laboratory and field) moderate identity-PEB
associations. Exploring the impact of settings on the identity-
PEB relationships will help further understand the associations,

rather than understand which setting increases/decreases the
identity-PEB associations.

Finally, in PEB research usually two types of research samples
are used, namely, student or non-student samples. Reliance on
student samples has been criticised in psychological research
as they do not reflect a generalised sample of the population
at large and provide more positive results as students are
more impressionable (Henrich et al, 2010). However, the
extent to which the sample moderates the strength of this
relationship is still missing. Therefore, Aim 6 focuses on
how samples (students and non-students) moderate identity-
PEB associations. Exploring the impact of samples on the
identity-PEB relationships will help to further understand the
identity-PEB findings, rather than understanding which setting
increases/decreases the identity-PEB associations.

METHOD

We used the PRISMA method (Moher et al., 2009), a widely
used method, especially in the medical sciences (Drubbel et al.,
2014; Holden et al.,, 2014). PRISMA offers a concise and
replicable standard for conducting and reporting meta-analyses
by advocating several reproducible steps (Higgins and Green,
2011), which we outline below.

Protocol

A peer-reviewed protocol is necessary prior to the meta-
analysis. This protocol was pre-registered on the Open Science
Framework!. There were three changes between the pre-
registered and the eventual methods and analysis. Firstly,
in the pre-registration, we referred to “sustainable consumer
behaviour” (SCB), rather than “PEB.” Both terms were used
as search terms. Therefore, this only alters the narrative of
the report, rather than the method and analysis. Secondly,
after undertaking the initial review phase, we found further
moderators that became pertinent to the study of identity in
PEB, which were not included in the pre-registration. These
include behavioural measure (observed and self-reported), study
design (lab or field), and sample type (student or non-student).
Additionally, we removed behaviour visibility as a moderator,
because after collating the data, we found that there was
insufficient information available to determine the visibility of
many of the behaviours reported in the literature.

Eligibility Criteria

Based on the main aims, in terms of populations, interventions,
comparators, outcomes, and study designs (PICOS), we were
interested in including all research that measured identity in
relation to PEB, regardless of identity type (e.g., all individually
focused identities: environmental identity, personal identity;
all group focused identities: environmental group identity,
social identity), outcome PEB type (i.e., self-reported intention,
behaviour, observed PEB), study design type (i.e., correlational,
quasi-experimental, experimental/interventional, within and/or
between participants), comparator type (e.g., additional

Uhttps://ost.io/q7ked/
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psychological variables assessed like habits—Verplanken and
Ryan, 2018), or population type (e.g., student, non-student).
These inclusion criteria were in line with our six aims. However,
we used four additional criteria to answer these aims.

Criterion 1

The studies needed to examine identity and PEB empirically
together. Studies needed to explicitly state that they examined
identity and PEB or similar constructs that we interpreted as
matching our definitions of identity and PEB, respectively. To
clarify, eligible papers could capture any identity provided it
was measured in relation to PEB. Furthermore, papers were
eligible regardless of their definition of identity. When definitions
were missing, and the term “identity” was not explicitly used,
we checked if papers matched our definitions of identity before
including them. For example, papers were included if they could
be interpreted as matching our definition of the individual
identity and/or group identity (Udall et al., 2020). In a similar
way, in relation to PEB, papers were eligible if they explicitly
stated that the behaviour was considered a PEB in line with our
PEB definition (Kollmuss and Agyeman, 2002).

Criterion 2

Studies needed to use a design that allowed for the associations
between identity and behaviour to be measured, compared, and
obtained. Hence, quantitative studies were included and used
in the analysis, such as correlational, experimental, or quasi-
experimental data, but not qualitative studies.

Criterion 3

Studies needed to report statistics needed for the meta-analysis,
such as means, standard deviations, odds ratios, correlation
coeflicients (r), Cohens d, partial eta squared, and other types of
effect sizes enabling us to identify the strength of the identity-
PEB associations. In line with previous research (Abrahamse and
Steg, 2013), and due to the prevalence of correlational studies,
we needed the effect size information that enabled us to convert
any effect size to Pearson’s r for consistency and comparability
purposes (Pearson, 1895).

Criterion 4

We included primary studies that were published in peer-
reviewed academic journals only. If data was missing from the
published article, we contacted authors requesting this data, as
well as any additional unpublished data they had (Rosenthal and
DiMatteo, 2001; Field, 2005; Field and Wright, 2006; Abrahamse
and Steg, 2013). We also contacted the authors to request
additional information in relation to unreported statistics we
needed. We attempted to gather the unpublished data pertaining
to the published articles where possible. If these were not
provided, we calculated the correlation coeflicients, if sufficient
data was available.

Information Sources

We used the following electronic databases: (1) PsycArticles
using PsycNet, (2) Web of Science, (3) EBSCOhost Business
Source Complete, and (4) Scopus. Additional sources were

Google Scholar alert and hand searching (Higgins and Green,
2011). Sources were searched from inception to 4th March 2016.

Search Strategy

Using a modified checklist from the Cochrane Collaboration of
Systematic Reviews (Higgins and Green, 2011), search terms and
keywords were identified with search categories and filters (see
Table 1). We chose search terms to maximise the identification of
suitable articles and thus started with many search results. From
that solid foundation we could then select the final, more focused,
set of search results.

Study Selection Process

In five steps, we identified the total number of included studies:
86 articles, comprising 104 studies, ranging from 1992 to 2016.
These steps are presented graphically in Figure 1.

1. The total number of records identified via electronic database
searching was 6,039.

2. Additional records were identified via Google Scholar alert (n
= 1) and hand searching (n = 1). Therefore, the total number
of records were 6,041.

3. Duplicate records were identified (n = 163) and removed,
leaving 5,878 records.

4. The title and abstracts of the remaining records (n = 5,878)
were reviewed, based on the four selection criteria. Ninety
percent of the records were independently assessed by two
reviewers. The reviewers disagreed about the inclusion of
16% of the records, which often resulted from different
interpretations about whether they met inclusion criteria, for
example, whether the behaviour in question was a PEB, or
whether the independent variable was indeed a measure of
identity. Discussion resolved differences to reach a consensus,
which occurred during all stages of the double-reviewing
process. Based on this step, 5,451 records were excluded,
leaving 427 records for full-text review.

5. Full-text articles (n = 427) were reviewed based on the
four selection criteria. Fifty percent went through the above
double-blind review process. The reviewers disagreed about
the inclusion of 9% of the articles. After this step, 341 articles
were excluded, leaving a total number of 86 articles including
a total number of 104 studies for the meta-analysis.

In Step 4 of the study selection process, the main cause of
disagreement was due to papers not clearly using the word
identity, or PEB in the abstract. Although the definitions of PEB
and identity were agreed upon at the start and did not change
by the end of meta-analysis, the omissions and inconsistencies of
the term identity or PEB meant Reviewer 1 was more likely to
include papers when (synonyms for) identity and PEB were not
included in the abstract (i.e., Eligibility Criterion 1) compared
to Reviewer 2. Through discussions, the two reviewers agreed
on the interpretations of these abstracts, and that to meet the
Eligibility Criterion 1, identity and PEB needed to be explicit and
not ambiguous for inclusion for the next Step 5.

In Step 5 of the study selection process, the main difference
occurred because often the papers did not clearly define identity
and used many different terms to refer to the same identity
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TABLE 1 | Search terms for all databases with search categories and filters.

PsycAtrticles using PsycNET APA

Search terms: (“identity” AND “consumer behav*”) OR (“identity” AND “consum*”) OR (“identity” AND “green consumer behav*”) OR (“identity” AND “green consum*”) OR
(“identity” AND “green behav*”) OR (“identity” AND “sustainable consumer behav*”) OR (“identity” AND “sustainable consum*”) OR (“identity” AND “sustainable behav*”) OR
(“identity” AND “sustain*”) OR (“identity” AND “environmental consumer behav*”) OR (“identity” AND “environmental consum*”) OR (“identity” AND “environmental behav*”)
OR (“identity” AND “environment*”) OR (“identity” AND “ecological consumer behav*”) OR (“identity” AND “ecological consum*”) OR (“identity” AND “ecological behav*”)
OR (“identity” AND “eco*”) OR (“identity” AND “energy consumer behav*”) OR (“identity” AND “energy consum*”) OR (“identity” AND “energy behav*”) OR (“identity” AND
“energy”) OR (“identity” AND “pro-environmental consumer behav*”) OR (“identity” AND “pro-environmental consum*”) OR (“identity” AND “pro-environmental behav*”)
OR (“identity” AND “pro-environment*”) OR (“identity” AND “Proenvironmental consumer behav*”) OR (“identity” AND “Proenvironmental consum*”) OR (“identity” AND
“Proenvironmental behav*”) OR (“identity” AND “proenvironment*”) OR (“identity” AND “environmentally friendly behav*”) OR (“identity” AND “environmentally friendly”) OR
(“identity” AND *“car use”) OR (“identity” AND “environmentally conscious consumer behav*”) OR (“identity” AND “environmentally conscious consum*”) OR (“identity” AND
“environmentally conscious behav*”) OR (“identity” AND “environmentally conscious”) OR (“identity” AND “environmentally related consumer behav*”) OR (“identity” AND
“environmentally related consum*”) OR (“identity” AND “environmentally related behav*”) OR (“identity” AND “environmentally related”) OR (“identity” AND “public transport
consumer behav*”) OR (“identity” AND “public transport consum*”) OR (“identity” AND “public transport behav*”) OR (“identity” AND “public transport*”) OR (“identity” AND
“waste recycling consumer behav*”) OR (“identity” AND “waste recycling consum*”) OR (“identity” AND “waste recycling behav*”) OR (“identity” AND “waste recycling”) OR
(“identity” AND *“recycling consumer behav*”) OR (“identity” AND “recycling consum*”) OR (“identity” AND “recycling behav*”) OR (“identity” AND “recycl*”) OR (“identity”

AND “environmentally significant behav*”) OR (“identity” AND “ethical consumer behav*”) OR (“identity” AND *“ethical consum*”) OR (“identity” AND “ethical behav*”)

e Search category: In [Any Field]
Web of science

Same search terms as PsycAtrticles using PsycNET APA. No restrictions on search field. However, the following search terms were removed due to too many results:
(“identity” AND “consum*”); (“identity” AND “sustain*”); (“identity” AND “environment*”); (“identity” AND “eco*”); (“identity” AND “energy”)

e Search category: In [TOPIC]

EBSCOhost business source complete

e Same search terms as Web of Science

e Search category: In [Select a field (optional)]

Scopus (Elsevier)

* The same search terms as Web of Science

e Search category: Advanced Search box, which stated Search for....

* Also, the search was limited to four categories due to not being able to view more than 2000 results in this search engine. This enabled us to ensure that as many
results that could be found were viewed. These categories were: (1) Document Type: Article, Short Survey, and Article in Press; (2) Keyword: Article, Priority Journal,
Humans, Human, and Controlled Study; and (3) Source Type: Journals; (4) Subject Area: Biochemistry, Genetics and Molecular Biology.

construct within the paper (Udall et al., 2020). Again, Reviewer
1 was more likely to include papers when (interpretations
for) identity and PEB were not included in the abstract (i.e.,
Eligibility Criterion 1) compared to Reviewer 2. Again, through
discussions, the two reviewers noticed the disagreements were
again regarding the ambiguity of identity and PEB relating to
Eligibility Criterion 1. The reviewers came to an agreement to
exclude those papers that did not explicitly look at identity or PEB
in line with Eligibility Criterion 1.

Data Extraction Process and Analytical

Procedures
The extracted data included article information, study
number, studied identity type, studied PEB measure (self-
reported, observed, or both), sample size, research design
(laboratory/field), sample type (student, non-student, or both),
overall effect size (unweighted), weighted effect size, sampling
variance, z-score, lower confidence interval (CI), and upper CL
In line with previous research (Abrahamse and Steg, 2013),
we converted all effect sizes, where necessary to Pearson’s r for
consistency and comparability purposes (Pearson, 1895). The
studies sometimes included multiple PEBs or identities, analysed
with multiple regression on the same participants. If we had
included the coefficients for each identity-PEB relationship, we
would have included the same participants multiple times which
breaks the assumptions of a random effects meta-regression
analysis. Therefore, when studies included multiple measures of

identity or PEB, average correlation coefficients were calculated
to avoid double counting of participants enabling us to be in line
with the assumptions of a random effects meta-analysis.

The data was analysed using the R metafor package
(Viechtbauer, 2010). We used a random effects meta-regression
model to account for both within—(sampling error) and
between-study variance (Overton, 1998). We calculated the mean
Pearson’s r of all identities on PEB by calculating the mean r,
weighted by the sample sizes of each study (Hunter and Schmidt,
2004). To assess if the weighted Pearson’s r differed significantly,
we used Fisher’s (1925) r-to-z transformation. We will report
on the variation between studies, the weighted Pearson’s r of
each study, weighted by the studies’ sample size, and include the
95% CI for the Pearson’s r estimate. We will also indicate if the
Pearson’s r are considered small (r < —0.10/r > 0.10), medium
(r < —0.30/r > 0.30), or large, (r < —0.50/r > 0.50; Cohen,
1992), and the 72, defined as the variance of the true Pearson’s
r (Borenstein et al., 2011).

To assess the overall presence or absence of heterogeneity
among a set of studies we used the Q statistic, and to assess
the degree of heterogeneity we used the I* statistics and 72
(Higgins and Green, 2011). A percentage below 40 indicates
there are no heterogeneity issues in the meta-analysis (Higgins
et al., 2003). Furthermore, we used three types of analysis to
test for publication bias. Firstly, we checked for funnel plot
asymmetry and assessed Egger’s regression intercept analysis
(Egger et al., 1997). This analysis plots each study’s Pearson’s r
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5878 5451
Records relevant for full-text Excluded after full-text review
review
427 341

\ 4

analysis

86 articles
104 studies

Total records included in meta-

FIGURE 1 | Flow-chart for inclusion and exclusion of articles in the meta-analysis.

against its standard error. In the absence of publication bias, this
distribution should be symmetrical around the mean Pearson’s
r (Borenstein, 2005). Secondly, we conducted a trim and fill
analysis, which removes smaller studies which may be causing

funnel plot asymmetry (Duval and Tweedie, 2000). The analysis
iteratively re-computes the mean Pearson’s r, until the Pearson’s
r is symmetrically distributed. An adjusted Pearson’s r is then
calculated, accounting for publication bias. Finally, we calculated
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Rosenthal’s fail-safe N (Rosenthal, 1979). If the fail-safe N is larger
than the number of studies used in the meta-analysis, it is a good
sign that there is no publication bias, because one would need
many studies to reduce the Pearson’s r.

Finally, we conducted a meta-regression to assess if
moderators alter the identity-behaviour associations. Specifically,
a random-effects meta-analysis was conducted with identity,
behaviour type (self-report or observed), and research design
(laboratory/field), and sample type (student or non-student).
Furthermore, the heterogeneity accounted for by the moderators
was identified (R?).

RESULTS

Over 99 different identities have been studied in a PEB context
(Udall et al., 2020). We coded identity as individual (1) or
group (2) focused according to how they best fit the definitions
described in the introduction. If the identity could be described
as individual and group, we coded it as both (0). We coded PEB
types as individual (1) or group (2) according to how they fit
the definitions in the introduction. Behaviours were categorised
as both (0) if it could be described as both individual and
group focused. We coded measurement type as PEB self-report
(1), PEB observed (2), or both (0). We coded research setting
as lab (1), field (2) or unknown (0). We coded sample types
as student (1), non-student (2), or both (0). Furthermore, a
summary of how many of the included studies were categorised
for each moderator can be found in Table 2. In our analysis,
we categorised behaviours as whether they are done on their
own (e.g., taking our recycling), or are a behaviour that requires
being part of group (e.g., attending an activists group meeting).
While we did not assess inter-rater reliability, we coded the
identities/behaviours through a reading of the measures used
in the primary data, and discussion amongst collaborators in
cases where there was ambiguity according to how they best fit
the definitions of individual/group identities/behaviours. In most
cases, it was clear from the primary data whether the behaviour
could be performed alone or as part of a group.

In a series of nine different meta-regression models, the
associations between the type of identity and PEB in question are
given along with the moderating results—how the moderators
contrast from the conditions labelled zero (0). All results
reported are given as a Pearsons r. In each of the nine
random effects meta-regressions, the moderator Pearson’s r is
interpreted as the difference between the moderated Pearson’s r
and the (unmoderated) main association for that model. Each
reported moderator Pearson’s r is the relative difference to
the unmoderated (no moderation) Pearson’s r for that model.
Therefore, the Pearson’s r for a moderated effect should be
calculated by adding the unmoderated (no moderation) and
moderated Pearson’s r values.

Aim 1: Identity and PEB

We meta-analytically looked at the 99 different identities that
were identified in a PEB context, for example, pro-environmental
identity (Kaklamanou et al., 2015), moral identification (May
et al, 2015), and place identity (Hernindez et al., 2010).

We were interested to capture all the identities, regardless
of how they were defined and how they were studied (e.g.,
experimental, correlational) to identify whether, overall, the
identities associated with PEB. A list of all the different identity-
PEB associations are in Supplementary Table 1. Figure 2 shows
the forest plot with the weighted Pearson’s r for each study, the
overall weighted Pearson’s r, and accompanying statistics, under
the random effects meta-regression model. Overall, identity
associated with PEB as shown in Table3 and the weighted
average Pearson’s r was medium (r = 0.340, p < 0.001). Our
analyses indicated no evidence of publication bias (Table 4). To
visually assess publication bias, see the funnel plot in Figure 3.
The funnel plot shows the Pearson’s r estimate of each study
against the standard error of each study. Studies with a more
reliable estimate will have lower standard error, and therefore
should appear near the top-centre. As more rigorous studies
to have a lower standard error, but also more conservative
estimate of the Pearson’s 7, we should expect to see a symmetrical
inverted V-shaped distribution. We found relatively many highly
reliable studies represented by low standard errors, and there
was symmetrical distribution of the Pearson’s r estimates around
the mean. This finding explains why the Egger’s regression
intercept analysis showed no indication for publication bias (Z
= —0.531, p = 0.595). The trim and fill analysis showed that zero
studies were trimmed. Finally, the Rosenthal’s fail-safe N analysis
revealed that 167,406 studies with Pearson’s r of zero would be
needed to render the Pearson’s r non-significant. Therefore, we
conclude that identities are positively and significantly associated
with PEB.

Aim 2: Individual and Group Identities and
PEB

To test the unique contribution of individual and group identities
on PEB, we categorised the identities as either individual, group,
or both. For individual identities (Table 2, n = 58), we found a
medium weighted average Pearson’s r (r = 0.373, p < 0.001).
As shown in Table 4, Egger’s regression intercept analysis (Z =
0.620, p = 0.535), the trim and fill analysis (zero studies were
trimmed), and, the Rosenthal’s fail safe N (67,294 studies with
Pearson’s r of zero would be needed to render the Pearson’s r
non-significant) showed no indication of a publication bias. For
group identities (Table 2, n = 29), we found a small, but close to
medium Pearson’s r (r = 0.274; p < 0.001; Table 3). Table 4 shows
that there was no publication bias: Egger’s regression intercept
analysis (Z = —1.793, p = 0.073), the trim and fill analysis
(zero studies were trimmed), and the Rosenthal’s fail-safe N was
8,523 studies.

Next we explored whether individual and group identities
related differently to PEB. The moderation analyses (Table 3)
showed that neither the Pearson’s r estimate for individual
identities on PEB (r = 0.058, p = 0.459), nor for group identities
on PEB (r = —0.042, p = 0.635), were significantly different from
the overall Pearson’s r of identity on PEB. However, these results
are on a (smaller) study level only (#5udy max = 104). Therefore,
we complemented these moderation tests with a Fisher’s r-to-z
transformation to compare the two regressions reported above
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TABLE 2 | Summary of individual and group identities included for analysing type
of behaviour, measure, research setting, and sample types.

Individual Group Individual Group
identities identities PEB PEB
(n = 58) (n =29) (n=72) (n=14)
Type of PEB  Individual 46 16 - -
Group 3 8 - -
Both 5 - -
Type of Individual - - 46 3
identity Group - - 16 8
Both - - 10 3
Type of PEB  Self-report 57 26 70 12
measure Observed 1 2 0 2
Both 0 1 20 0
Research Laboratory 9 6 12
setting Field 46 23 58 11
Information 3 0 2 1
unavailable
Sample Student 17 7 17 4
type Non-student 36 21 32 10
Both 5 1 6 0

(i.e., on the larger sample level rather than the smaller study
level). This showed that the two Pearson’s r were significantly
different (r;y = 0.373, ny = 33,371, ry = 0.274, n, = 11,5915 z =
12.95, p < 0.001). Therefore, individual identities associate with
PEB more so than group identities.

Aim 3: Identity and Individual and Group
PEBs

Firstly, we explored whether all 99 identities associated with
individual PEB. We focused only on studies with individual PEB
(Table 2, n = 72). As Table 3 indicates, we found the weighted
average Pearson’s r was medium (r = 0.340; p < 0.001). There
was no publication bias (Table 4), as shown by Egger’s regression
intercept analysis (Z = 0.817, p = 0.414), the trim and fill analysis
(a total of 21 studies were trimmed), and, the Rosenthal’s fail safe
N (67,294 studies with Pearson’s r of zero would be needed to
render the Pearson’s r non-significant). Therefore, identities are
associated with individual PEB.

Secondly, we explored if all identities associated with group
PEB. We focused only on studies with group PEB (Table 2, n =
14). As Table 3 indicates an association with a medium weighted
average Pearson’s r (r = 0.328; p < 0.001). As Table 4 shows,
Egger’s regression intercept analysis revealed that there was no
publication bias (Z = —1.723, p = 0.805). The trim and fill
analysis (a total of 3 studies were trimmed), and the Rosenthal’s
fail-safe N was 84,738 studies. Therefore, identities are associated
with group PEB.

To complement the analyses above, we explored whether all
identities related differently to individual and group PEB. The
moderation analyses showed that neither the Pearson’s r estimate
for identities on individual PEB (r = 0.007, p = 0.919), nor for
identities on group PEB (r = 0.023, p = 0.821), was significantly

different from the overall Pearson’s r of identity on PEB. To
supplement these moderation tests, we also performed Fisher’s
r-to-z transformation to compare the two regressions reported
above. This showed that the two Pearson’s r were not significantly
different (r; = 0.340, n; = 36,038, r, = 0.328, ny = 4,522; z =
0.86, n.s.). Therefore, identities are not differently associated with
individual or group PEB.

To explore the extent to which individual and group identities
match individual and group PEB, we first looked at the observed
Pearson’s r in Table 3 when identity and PEB associations were
matched. When identity and PEB associations were individually
matched (individual identity-individual PEB), the weighted
Pearson’s r was r = 0.381; and, when they were group matched
(group identity-group PEB) the weighted Pearson’s r was r =
0.316. The individually matched r was 0.041 more than the
average observed r. The group matched r was 0.024 less than the
average observed r given the average observed r. Fisher’s r-to-z
transformation showed that the individual-matched association
was significantly different from the average (r; = 0.381, n; =
26,041, rp = 0.340, ny = 49,860; z = 6.16, p < 0.001), yet the
group-matched association was not (r; = 0.316, n; = 2,702, r, =
0.340, 1, = 49,860; z = —1.36, n.s.).

Next, we looked at the observed Pearson’s r in Table 3 when
identity and PEB associations were mismatched. We found
that individual identity and group PEB associations were r =
0.247; group identity and individual PEB associations were r
= 0.249. The individual identity-group PEB r was 0.093 less
than the average observed r. The group-identity-individual PEB
r was 0.091 less than the average observed r. Fishers r-to-
z transformation showed that these mismatched associations
significantly differed from the average, respectively (r; = 0.247,
ny = 869, r, = 0.340, np = 49,860; z = —2.97, p < 0.01) and (r; =
0.249, n; = 6,880, r, = 0.340, ny = 49,860; z = —7.75, p < 0.001).

Lastly, we also assessed if the matched category of identity-
PEB estimates significantly differed from the mismatched
identity-PEB associations. The Pearson’s r estimate for the
highest scoring matched association (i.e., individual identity
and individual PEB) was higher than the estimate for the
lowest scoring mismatched associations (i.e., individual identity
and group PEB), while the difference between the lowest
scoring matched associations and highest scoring mismatched
associations were lower. Fisher’s r-to-z transformation showed
that these were significantly different, respectively (r; = 0.381,
ny = 26,041, r, = 0.247, ny = 869; z = 4.31, p < 0.001) and
(r, = 0316, n, = 2,702, r, = 0.249, n, = 6,880; z = 3.21, p <
0.01). Based on these findings, we conclude categorising identity
and PEB as individual or group is useful because individual
identity better explains individual PEBs and group identities
better explain group PEBs.

Aims 4-6: Measures, Research Setting, and

Samples as Moderators

In the final part of our meta-analysis, we explored the extent to
which the behavioural measurement (self-reported vs. observed),
research setting (laboratory vs. field), and sample type (student
vs. non-student) moderated the identity-PEB associations. The

Frontiers in Psychology | www.frontiersin.org

March 2021 | Volume 12 | Article 582421


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Identity Associates With Pro-environmental Behaviour

Trump, Connell, & Finkelstein (2015). Study 3 omd -0.66[-0.81, -0.51
Cook, Kerr, & Moore (2002). Study 1 0.47 [0.59, -0.35
Kaklamanou, Jones, Webb, & Walker (2015). Study 1 0.44[-0.51, -0.36
Reese, Berthold, & Steffens (2016). Study 1 o 0.12[-0.33, 0.09)
May, Chang, & Shao (2015). Study 2 a 0.12[-0.28, 0.05
Steinheider & Hodapp (1999). Study 1 — 0.06 [-0.29, 0.18
Hernandez, Martin, Ruiz, & Hidalgo (2010). Study 1 l—| -0.01[-0.13, 0.11
Murtagh, Gatersleben, & Uzzell, (2012). Study 1 . 0.00 [-0.12, 0.13]
Graca, Calheiros, & Oliveira (2015). Study 1 -u 0.01[-0.05, 0.07]
Crimston, Bain, Homsey, & Bastian (2016). Study 2 T 0.01[-0.17. 0.19]
Kiineberg, McKeever, & Rothenbach (1998). Study 1 0.03-0.00, 0.06]
Pérez (2009). Study 1 ! 0.04 [-0.07, 0.15]
Reese, Berthold, & Steffens (2016). Study 2 e 0.05[-0.26, 0.36]
van Dam & Fischer (2015). Study 2 ] 0.06[0.01. 0.11
Lois, Moriano, & Rondinella (2015). Study 1 0.07 [-0.01, 0.15]
Fielding, Terry, Masser, & Hogg (2008). Study 1 0.09[0.01, 0.17]
Zeugner-Roth, Zabkar, & Diamantopoulos (2015). Study 2 _F::i 0.10[0.00, 0.20
Rees & Bamberg (2014). Study 1 0.11[0.02, 0.19
Graham-Rowe, Jessop, & Sparks (2015). Study 1 0.12[0.02, 0.26]
Costa-Pinto, Herter, Rossi, & Borges (2014). Study 1 0.12[-0.01, 0.25]
Zeugner-Roth, Zabkar, &Dlamanlopoulos (2015) Study 1 . 0.13[0.03, 0.23)
Reese, Berthold, & Steffens (2016). S fta 0.14 [-0.11, 0.38]
Crimston, Bain, Homsey, & Bastian (2016) Slud 3 [ 0.14[0.02. 0.25
Bartels, Reinders, & Van Haaster-De Winter (2015) Study 1 0.14[-0.06, 0.34
Crimston, Bain, Homsey, & Bastian (2016). Study 6 0.14[-0.06, 0.34
Barbarossa, Beckmann, De Pelsmacker, Moons, &Gwozdz (2015). Study H 0.15[0.11, 0.19]
Sweetman & Whitmarsh (2015) Study1 0.16[-0.01, 0.34
Sweetman & Whimarsh (2015). Study 3 0.19[0.06. 0.32
Loebnitz, Schuitema, & Grunert (2015). Study 1 - 0.19[0.13. 0.26)
Loebnitz & Broring (2015). Study 1 0.19[0.11, 0.28
Hwang (2016). Study 1 021[0.10, 0.31
Schuitema, Anable, Skippon, & Kinnear (2013). Study 1 0.22[0.18, 0.26)
Swim, Zawadzki, Cundiff, & Lord (2014). Study 1 0.23[0.13 0.33
van der Werff, Steg, & Keizer (2014a). Study 1 fat 0.23[0.11, 0.35
Dunlap & McCright (2008). Study 1 0.24[0.17, 0.30]
Lee (2009). Study 1 0.24[0.20. 0.29
van der Werff, Steg, & Keizer (2014a). Study 2 [ 0.24[0.09, 0.40
Shaw, Shiu, & Clarke (2000). Study 1 0.26[0.20, 0.31
Forsyth, Vugt, Schiein, & Story (2015). Study 1 0.26[0.20, 0.32
Castro, Garrido, Reis, & Menezes (2009). Study 1 [ 0.27[0.17, 0.37
Matsuba, Pratt, Norris, Mohle, Alisat, & McAdams (2012). Study 1 ] 0.28[0.09, 0.46)
Dresner, Handelman, Braun, & Rollwagen-Bollens (2015). Study 1 |—I—| 0.28 [0.13, 0.44]
Nigbur, Lyons, & Uzzell (2010). Study 1 fm 0.29[0.20, 0.37)
Bhattacharjee, Berger, & Menon (2014) Study 2 - 0.29[0.17, 0.42)
Terry, Hogg, & White (1999). Study 1 fom 0.30[0.11. 0.48]
Yang, Lu, Zhu, & Su (2015). Sludy3 e 0.31[0.15, 0.46]
Znang, van D%k Tang, & Berg (2015). Study 1 Lo 0.31[0.18. 0.44
Oh & Yoon (2014). Study 1 0.31[0.21. 0.42)
Ramkissoon & Mavondo (2015). Study 1 0.32[0.21, 0.43
Nigbur, Lyons, & Uzzell (2010). Study 2 0.33[0.20. 0.45
Tonge, Ryan, Moore, & Beckiey, (2015). Study 1 0.33[0.23, 0.43
Kiesling & Manning (2010). Stud 0.33[0.24, 0.42)
van de% Werff, Sle%(& Kel)zer (28'13) Study 2 e —— 0.34[0.04. 0.65
White, Smith, Terry, Greenslade, & McKimmie (2009). Study 2 0.35[0.20. 0.50
Costa-Pinto, Nique, Herter, & Borges (2016). Study 1 0.35[0.19, 0.51
Bissonnette & Contento (2001). Study 1 0.35[0.11, 0.59
van der Werff, Steg, & Keizer (2013 Study 3 0.35[0.11, 0.59
Leung, Koh, & Tam (2015). Study 1 0.36[0.28. 0.43
Halpenny (2010). Study 1 0.37[0.27, 0.48)
Tam (2013). Study 1 0.38[0.27, 0.49
Yazdanpanah & Forouzani (2015). Study 1 0.38[0.28, 0.48
Alisat & Riemer (2015). Study 1 0.38[0.26. 0.49]
Trump, Connell, & Finkelstein (2015). Study 2 = 0.39[0.19, 0.59)
Nilsson, Andersson, &Bergstad (2015) Study 1 f——q 0.39[0.16, 0.63)
Sweetman & Whitmarsh (2015). S fm 0.41[0.31, 0.52

Memery, Angell, Megicks, &Lmdgreen (2015) Study 1 0.42[0.36, 0.47)
Bartels & Onwezen (2014). Study 1 0.42[0.36, 0.49
Stets & Biga (2003). Study 1 ['m' 0.42[0.32 0.53]
Sparks & Shepherd (1992). Study 1 0.43[0.30, 0.55
Mannetti, Pierro, & Livi (2004). Study 1 0.44[0.31. 0.57]
van der Werff, Steg, & Keizer (2014b). Study 1 | 0.44[0.33. 0.54
Watson, Johnson, Hegtvedt, & Parris (2015). Study 1 [ 0.44[0.31, 0.56)
Reese & Kohimann (2015). Study 1 e 0.44[0.20. 0.68
Juneman & Rufaedah (2013). Study 1 | 0.46[0.33, 0.58
Forsym Vu gt Schleln &Slory (2015) Study 2 poloe e 0.48[0.21. 0.75)
Lee, Levy, & Yap (201 0.50 [ 0.41, 0.58]
Barth, Jugert, &Fntsche (2016) Stud 2 0.50 [ 0.42, 0.58)
Costa-Pinto, Nique, Herter, & Borges (2016), Study 2 0.51(0.33, 0.69
van der Werff, Steg, & Keizer (2013) Study 1 m 0.51[0.34. 068
May, Chang, & Shao (2015). S 0.52[0.38, 0.65
Bobek, Hageman, & Radtke (2015) Sludy1 055(0.38 0.71
McCright & Duniap (2015). Study 1 0.55(0.49. 061
Hall-Phillps. Park. Chung, Anaza, & Rathod (2016). Study 1 0.55(0.47, 0.63
van Dam & Fischer (2015). Study 1 056 [ 0.43, 0.69)
Brigger, Kaiser, & Roczen (2011). Study 1 0.60[0.55, 0.66)
van der Wertf, Steg, & Keizer (2014::) Study 3 0.62(0.45. 078
La, Rahman. & Ch (2016). Stu 0.64[0.50, 0.78
Bartels & Hoogendam (2011) Sludy 1 s 065(0.58. 0.71
Tam (2013). Study 2 0.65[0.50, 0.79)
Davis, Le, & Coy (2011). Study 1 }_}—'-_—1 0.67[0.54, 0.80)
Dono, Webb, &Rlchardson (2010). Study 1 = 0.67[0.50, 0.84
Khare (2015b). S - 0.69[0.60. 0.77)
Rex, Lobo, &Leckle (2015) Study 1 [m| 0.71[0.62. 0.80;
Knare (2015a). Study 1 Fa 0.74[0.65, 0.83
White & Hyde (2012). Study 1 0.74[0.58. 0.90)
Chatzidakis, | & P (2016). Study 1 0.80[0.71, 0.88)
Andorfer & Liebe (2013). Study 1 0.81[0.73, 0.89
Hinds & Sparks (2008). Study 1 o 0.81[0.67, 0.95
Dermody, Hanmer-Lioyd, Koenig-Lewis, & Zhao (2015). Study 1 0.81[0.77, 0.85
Whitmarsh & O'Neill (2010). Study 1 0.83[0.74. 0.91
Bamberg, Rees, & Seebauer (2015). Study 1 0.95[0.87, 1.03
Fielding, McDonald, & Louis (2008). Study 1 1.02([0.87, 1.17]
Lokhorst, Hoon, le Rutte, & de Snoo (2014). Study 1 1.07[0.87, 1.28]
RE Model ’ 0.34[0.29, 0.40]

I T
-1 -05

0

T

T 1
0.5 1 1.5

Fisher's z Transformed Correlation Coefficient

FIGURE 2 | Forest plot of Pearson’s r regression coefficient, associated 95% confidence intervals (Cl) for studies in a random-effects meta-analysis regression.
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TABLE 3 | Moderator analyses of studies using identities in PEB.

Meta-regression models Moderators Sample Pearson’sr Pearson’sr Sampling Z-Score Lower Upper p
size (unweighted) (weighted)  variance C.L C.L
Model 1: All identities and all PEB No moderators 49,860 0.308 0.340 0.005 12.155 0.285 0.395 < 0.001
Identities: Individual 0.058 0.078 0.741 -0.095  0.211 0.459
Identities: Group —0.042 0.089 -0.475 -0217  0.132 0.635
PEB: Individual 0.007 0.073 0.102  -0.136  0.151 0.919
PEB: Group 0.023 0.101 0226  -0.175  0.221 0.821
PEB: Self-report —0.104 0.213 —0.489 -0.521 0.131 0.625
PEB: Observed —-0.397 0.278 —1.43 —0.941 0.147 0.158
Research setting: Lab 0.163 0.168 0.970 —0.166 0.492 0.332
Research setting: Field 0.248 0.168 1.477 —0.081 0.578 0.140
Sample: Student 0.155 0.123 1266  —0.087  0.396 0.209
Sample: Non-student —0.060 0.110 —-0.551  -0.276 0.155 0.582
Model 2: All identities and individual PEB No moderators 36,038 0.311 0.340 0.034 10.090 0.274 0.406 < 0.001
Identities: Individual 0.123 0.102 1205 —0.077 0.324 0.228
Identities: Group —0.007 0.120 -0.054 -0.242 0.229 0.957
PEB: Self-report —0.151 0.221 -0.685 —-0.583  0.281 0.493
PEB: Observed —0.447 0.352 —-1.270 —-1.135 0.242 0.204
Research setting: Lab 0.230 0.182 1.265 -0.127 0.587 0.206
Research setting: Field 0.176 0.185 0.948  -0.187  0.538 0.343
Sample: Student 0.047 0.166 0.280 —0.290 0.372 0.780
Sample: Non-student —0.084 0.147 -0.572 -0.373 0.205 0.567
Model 3: All identities and group PEB No moderators 4,622 0.277 0.328 0.081 4.044 0.169 0.487 < 0.001
Identities: Individual —0.071 0.116 -0.610 -0.298 0.156 0.542
|dentities: Group —0.071 0.098 -0.722 -0.264 0.122 0.471
PEB: Self-report 0.045 0.220 0.204  -0.387  0.476 0.839
Research setting: Lab —0.806 0.199 -4.043 -1.197 -0.415 < 0.001
Sample: Student 0.583 0.134 4.341 0.320 0.847 < 0.001
Sample: Non-student —0.168 0.105 —-1.604 -0.374 0.037 0.109
Model 4: Individual identities and all PEB- No moderators 33,371 0.336 0.373 0.038 9.699 0.297 0.448 < 0.001
PEB: Individual 0.024 0.104 0.233 —-0.179 0.227 0.816
PEB: Group -0.154 0.175 -0.879 -0.496 0.189 0.380
PEB: Self-report 0.308 0.276 1118  —-0.232  0.848 0.264
Research setting: Lab 0.248 0.192 1294  -0.128  0.623 0.196
Research setting: Field 0.184 0.193 0.955  —0.194  0.562 0.340
Sample: Student 0.093 0.184 0502  —-0.269  0.454 0.615
Sample: Non-student <0.001 0.174 <0.001  —0.341 0.341 1.00
Model 5: Individual identities and No moderators 26,041 0.343 0.381 0.044 8.632 0.295 0.468 < 0.001
individual PEB PEB: Self-report 0.301 0.282 1.069 —0.251  0.853 0.285
Research setting: Lab 0.327 0.203 1608  —0.072  0.725 0.108
Research setting: Field 0.162 0.211 0.769 —0.251 0.576 0.442
Sample: Student 0.215 0.222 0.971 -0.219  0.650 0.332
Sample: Non-student 0.137 0.217 0.631 -0.289  0.563 0.528
Model 6: Individual identities and group ~ No moderators 869 0.217 0.247 0.047 5.300 0.156 0.339 < 0.001
PEB Research setting: Lab -0.233 0118  -1.966 —0.465 —0.001  0.049
Sample: Non-student -0.167 0.075 -2.217 -0.314 -0.019 0.027
Model 7: Group identities and all PEB No moderators 11,591 0.249 0.274 0.052 5.288 0.172 0.375 < 0.001
PEB: Individual 0.024 0.115 0.205  —0.202  0.249 0.838
PEB: Group 0.100 0.138 0.721 —-0.171 0.370 0.471
PEB: Self-report 0.225 0.279 0.808  —0.321 0.772 0.419
Sample: Student 0.332 0.656 2.000 0.007 0.657 0.046
Sample: Non-student —0.148 0.119 —-1.249 -0.381 0.084 0.212
(Continued)
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TABLE 3 | Continued

Meta-regression models Moderators Sample Pearson’sr Pearson’sr Sampling Z-Score Lower Upper p
size (unweighted) (weighted)  variance C.L C.L

Model 8: Group identities and PEB No moderators 6,880 0.238 0.249 0.067 3.724 0.118 0.381 < 0.001
PEB: Self-report —0.053 0.379 -0.140 -0.796  0.690 0.888
Sample: Student —0.080 0.317 -0.252 —0.701 0.541 0.801
Sample: Non-student —0.285 0.192 —1.490 -0.661 0.090 0.136

Model 9: Group identities and group No moderators 2,702 0.265 0.316 0.120 2.640 0.081 0.551 0.008

PEB PEB: Self-report 0.849 0.124 6.867  0.607  1.091  <0.001
Sample: Student 0.593 0.094 6.306 0.408 0.777 < 0.001
Sample: Non-student —0.140 0.084 —-1.667 —-0.304  0.025 0.096

C.1., Confidence intervals; Bold text, significant results.

TABLE 4 | Publication bias check of studies using identity types in PEB.

Type of Type of Egger’s regression Trim and fill analysis Rosenthal’s fail safe N
identity PEB intercept analysis (Estimated # of
missing studies on
right side)
All All Z=-0.531,p =0.595 0 (S.E. = 5.956) 167,406, p < 0.001
Individual Z=0.817,p=0.414 21 (S.E. = 5.430) 84,738, p < 0.001
Group Z=1.723,p =0.805 3 (S.E. = 2.553) 2,660, p < 0.001
Individual All Z=10.620, p = 0.535 0 (S.E. = 4.507) 67,294, p < 0.001
Individual Z=1.224,p=0.221 0 (S.E. = 4.036) 44,492, p < 0.001
Group Z=-1.371,p=0.170 2 (S.E. =1.514) 64, p < 0.001
Group All Z=-1.793,p =0.073 0 (S.E. =3.163) 8,523, p < 0.001
Individual Z=-0.175, p = 0.861 0 (S.E. =2.027) 2,457, p < 0.001
Group Z=-1.376,p =0.169 2 (S.E. =1.862) 775, p < 0.001

associations between all identity types and all PEB types were
not moderated by the type of behavioural measure (self-report:
r = —0.104, p = 0.625 vs. observed: r = —0.397, p = 0.153).
However, a more detailed analysis of individual vs. group identity
and PEB revealed that the association between group identity
and group PEB was significantly moderated by self-reports (r =
0.849, p < 0.001). This finding indicates that the associations
for group identity-group PEB were stronger for self-reported
behaviours than observed behaviours. Thus, to some extent the
type of behavioural measurement alters the associations between
identity and PEB.

The associations between all identity types and all PEB
types were not significantly moderated by the laboratory setting
(r = 0.163, p = 0.332) or field setting (r = 0.248, p =
0.140). However, the more detailed analysis showed that all
identity types combined with group PEB were significantly
moderated by the laboratory research setting (r = —0.806,
p < 0.001) indicating that the associations were weaker
in a lab than in a field setting. Also, the associations
between individual identities and group PEB were significantly
moderated by the laboratory research setting (r = —0.233,
p < 0.05), indicating that the associations decreased more
in a lab than in a field setting. Hence, to some extent
the research setting alters the associations between identity
and PEB.

The sample type (student or non-student) might alter the
associations between identity and PEB. The associations between
all identity types and all PEB types were not significantly
moderated by student samples (r = 0.155, p = 0.209) or non-
student samples (r = —0.060, p = 0.582). However, the identity-
group PEB associations were larger in student samples (r =
0.583, p < 0.001). Yet, the group identity-overall PEB associations
were smaller in student samples (r = —0.332, p < 0.05). Finally,
the individual identity-group PEB associations were weaker in
student samples (r = —0.167, p < 0.05). Thus, to some extent
the sample type (student or non-student) altered the associations
between identity and PEB.

DISCUSSION

To follow the core structure of this article, the findings and
implications for each of the six aims will be discussed in their
respective order. Then we will address possible future research
directions as well as practical implications, before ending with
overall conclusions.

Aim 1: Overall Identity and Behaviour

Our random-effects meta-analysis showed that identity associates
with PEB with a medium Pearson’s r. These findings are in line
with the two key theories of identity, identity theory (Stryker and
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FIGURE 3 | Funnel plot of study residuals against standard error for the model comparing all identity’s on all PEBs without moderators.

Burke, 2000) and social identity theory (Tajfel and Turner, 1979),
as well as with the more recently proposed PEB-identity theory
(Udall et al., 2020). These theories assume that identity is a key
antecedent of (pro-environmental) behaviour. Hence, the four
dominant psychological theories used in PEB research (Klockner,
2013), namely theory of planned behaviour (Ajzen, 1991), norm-
activation theory (Schwartz, 1992), value-belief-norm theory
(Stern, 2000), and habits (Verplanken and Aarts, 1999) might be
significantly improved by including the concept of identity. Our
results showed that—overall—there is an association between
identity and PEB. Yet, our research also shows that not all the
identities need to be included as we found different associations
for different types of identity and PEB.

Aim 2: Different Identities and Overall

Behaviour

Based on self-categorisation theory (Turner et al, 1987) we
categorised all these identities in two main ways, either as an
individual identity or a group identity. Such categorisation is
sometimes done in the primary articles but is often implicitly
assumed. Our research reveals that regardless of what identity
we use (individual or group), they relate to PEB. However,
we showed that individual identities-overall PEB associations

were stronger when compared to group identities-overall PEBs
associations. This finding suggests it is useful to categorise
identities as individual or group because the two groups have
different association strengths.

We found that group identity-PEB associations were overall
weaker than the individual identity-PEB associations. For
example, one study (Fielding et al, 2008a) investigated the
relationship between an individual identity (self-identity with
environmental activism) and a group identity (social identity:
group membership of an environmental group) with intention
to engage in environmental activism. While researchers found
that both were significantly associated with activism, the group
identity had a smaller Pearson’s r than the individual identity.
A weaker association for the group identity might be because
these identities need the presence of the group to strengthen the
identity, thus association with PEB, while the individual identity
does not need this cue. We found that in many studies the
group was not physically present when these group identities
were measured (e.g., Dunlap and McCright, 2008) or cued
(made salient) experimentally (e.g., Costa-Pinto et al., 2014,
2016). Behaviour might occur because of group identity if the
relevant group is physically present because this functions as a
suitable cue (makes salient) the group identity. Perhaps merely
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thinking about the physical presence of a group (e.g., Costa-
Pinto et al., 2014, 2016) may not function sufficiently as a cue
(make salient) the group identity and thus not lead to the
corresponding behaviours. Perhaps group identities are reliant on
the group in line with social identity theory (Tajfel and Turner,
1979). Therefore, we suggest that when research is focused on
a particular in-group context, or, when the context is relying
on group cues, it might be necessary for future researchers to
explicitly focus on group rather than individual identities and
account for this missing and weak group setting. In contrast,
focus on the individual identities when the group settings
are absent.

Aim 3: Identity and Different PEBs

As we distinguished between individual and group identities,
we also categorised PEBs accordingly (Tajfel, 1982). Overall
identities related to individual and group PEBs. However,
individual identities associated more strongly with individual
PEBs while group identities associated more strongly with group
PEBs. These finding suggest that future research might benefit
from distinguishing and matching these identities and PEBs
as individual or group. This matching is in line with social
identity theory (Tajfel, 1982; Stern, 2000) where the associations
between identity and PEB are assumed to be particularly strong
when the identity and PEB are matched and weakest when they
are mismatched. However, future research is needed because
scholars have not explicitly categorised and assessed identities
and PEBs accordingly. At a minimum, we suggest being explicit
about the choice of individual-/group-focused identity and/or
individual-/group-focused PEB. Finally, and ideally measuring
these combinations would shed the light on the matching
proposition. For example, we suggest measuring an individual
identity (e.g., self-identity with environmental activism) and a
group identity (e.g., social identity: group membership of an
environmental group) in relation to an individual PEB (e.g.,
PEB at home) and a group PEB (e.g., intention to engage in
environmental activism with peers).

Aim 4-6: Measures, Research Designs, and

Samples

Finally, our results indicate that the methods used in identity
and PEB research moderate the identity-PEB associations.
We focused on three moderators, specifically, the types of
behaviour measures, research setting, and sample type (Wood
et al,, 2015). Firstly, the findings indicated that self-report vs.
objective measures moderated identity and PEB associations.
Specifically, we revealed group identities-group PEB associations
were stronger for self-reports. A reason for this result could
be that people wish to feel, experience, and act in ways that
are consistent with the group identity (Tajfel and Turner,
1979). Consequently, group identities will guide self-reports of
group behaviours, because it is easier to report than to execute
the behaviour.

Secondly, our findings show that studies conducted within the
lab, rather than the field, negatively moderated certain identity-
PEB associations (i.e., all identities-group PEB; individual
identities-group PEB). In field settings these associations were

found to be larger, possibly because of more researcher degrees
of freedom—The inherent flexibility regarding how studies are
designed and analysed (Simmons et al., 2011). Also, as recently
suggested (e.g., Udall et al., 2020), when in the field, factors
which may be more likely to cue a person’s identity, may be
more salient, such as promotional messages like the “Veganuary”
campaign in the United Kingdom that provides information on
posters, television adverts, and in supermarkets to encourage a
meat and dairy free (Vegan) January. In the field vs. the lab
there is less control over extraneous variables that might act as
situational cues that make salient the identities unintentionally.
These cues change aspects of the environment that might affect
the participant’s identity and subsequent PEB. These extraneous
and situational cues may be less prevalent in a lab because they
can be more easily controlled for and minimised.

Furthermore, weaker associations (all identities-group PEB;
individual identities-group PEB) in the lab contradicted with the
popular “demand effects hypothesis” (Haney et al., 1973; Wood
etal,, 2015). This hypothesis assumes associations will be stronger
in laboratory rather than field settings because of demand
characteristics. Participants may feel pressured to act consistently
with their perceived expectations of the researcher. However,
as we revealed the opposite, social identity theory (Tajfel and
Turner, 1979) might shed some light on these findings. Social
identity theory assumes that people carry out behaviours because
of their group’s expectations, irrespective of whether the group is
present. However, given our findings, it might be that perhaps the
group pressure needs to be salient, at least to some extent, for the
behaviour to occur. In labs, identity may relate to group PEB to a
lesser extent due to lower group-based demand characteristics.
The participants do not feel pressure to act consistently with
their intentions or self-reports because the group presence is
often missing. However, our research also revealed that group
PEBs are less well-studied. Further research is thus needed to
determine this boundary condition for group PEBs. We have
the above theorising as a starting point for future research. We
suggest focusing on measuring the same identity and group PEB
behaviour in the lab and field using the same sample, to further
understand these associations.

Finally, sample type moderated some identity-PEB (i.e., all
identities-group PEB; Individual identity-group PEB; Group
identity-group PEB) associations. Indeed, reliance on student
samples has largely been criticised in psychological research
with the argument that they do not reflect the population
at large (Henrich et al, 2010). Critics point out that the
greater the student composition of the sample, the larger the
associations evidenced (Henrich et al., 2010; Wood et al., 2015).
Students are assumed to be more susceptible to cognitive
dissonance, show increased levels of self-monitoring, greater
inclination toward attitude change, and, are more susceptible
to group presence compared to others (Wood et al, 2015).
In line with these critiques, our findings showed that student
samples moderated all identity-group PEB, and group identities-
all PEB, compared to non-student samples. Furthermore, non-
student samples negatively moderated individual identity-group
PEB associations. Future research might benefit from these
insights, by carefully considering the sample used based on
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which identity-PEB association is examined. We argue that this
approach is especially needed when focusing on group identities
and group PEBs. For example, if the aim is to understand
students, then this sample type is suitable in this context.
However, if the aim is to understand the population in general,
then future studies should seek to use a representative sample.

FUTURE DIRECTIONS

While our paper focused on identifying whether the different
identities studied in a PEB context associated with PEB, we
acknowledge that future research needs to focus on why these
associations are expected. For example, identity may associate
with PEB via norms (Tajfel and Turner, 1979). We lay the
foundations for much more specific and detailed future work
as our study revealed and summarised what identities were
studied, what measures were used, and in what settings. With
this “clean up” and overview, scholars can now further explore
the mechanisms by which identity associates with PEB. For
example, one mechanism might be schemas: internally stored
information about situations and expected behaviours (Markus,
1977; Stryker and Burke, 2000). The second mechanism might
be norms: a salient group identity activates a group norm,
which encourages the PEB. Social norm research proposes that
individuals have multiple social norms which must be salient or
activated to affect PEB (Cialdini et al., 1990). However, our meta-
analysis of the existing literature shows that these mechanisms
that best explain identity-PEB associations need exploring. While
different group identities may associate with PEB via norms,
there are three reasons why this is yet to be known. Firstly,
it is currently not known which social norms might activate
a specific group identity. Secondly, it is not known whether
the social norms associated with a particular group include the
specific PEB being measured. Thirdly, even if the group identity
included social norms and behaviour, it is not known if, when
the person was asked, whether the social norm was present. We
evoke these explanations, as they may explain why we observed
a weaker relationship for group identities than for individual
identities. However, future research is necessary to assess the
group identities and PEB alongside variables like social norms.
Furthermore, while we did not measure inter-rater reliability of
our coding of individual/group identity/behaviours, this paper
takes a first step to consolidate the topic in such a way. Future
research would benefit from more explicitly categorising their
measures along these lines to further confirm how these different
categories of identity relate to different categories of behaviour.
Furthermore, given the current state of the literature, this
research could not examine quasi- experimental (Matsuba et al.,
2012) vs. experimental (Van der Werft et al., 2013, 2014a,b;
Bhattacharjee et al., 2014; Costa-Pinto et al., 2014, 2016) vs.
correlational designs (Murtagh et al., 2012). These designs were
“lumped” together (Thomas et al., 2019), which is not uncommon
in meta-analyses (Caldwell and Welton, 2016). While we agree it
would be beneficial to “split” the data in this way, there are simply
not enough (quasi-)experimental primary studies to explore this.
For example, 11% of identity-PEB studies used experimental

designs and only 14% used within-participant designs (Udall
et al., 2020), as such aggregation was required (Caldwell and
Welton, 2016). Based on there being scant within-participant
experimental (or longitudinal) data in the field, we suggest that
it is not possible to make any strong claims about causality
of identity and PEB associations. Hence, our research shows
this is a much needed area for future research. Also, assessing
these associations independently of other possible extraneous
variables and situational cues that might be confounding the
specific identity-PEB associations is needed. We suggest more
research is needed in controlled (laboratory and field) settings
using (quasi-)experimental and longitudinal research designs.
Specifically, measuring the same PEB as an intention, a self-
reported PEB, an observed PEB, an individually focused PEB, and
as a group focused PEB, alongside the identity types in question
would help researchers to better understand these additional
moderators on identity-PEB associations.

Our research also reveals that group identities in general
were under-represented and were examined mainly in student
samples. Yet we argue that, especially for understanding group
PEB, the setting needs to represent reality as much as possible,
as the setting itself might raise or lower certain group identities.
Hence, to better understand the function of group identities and
behaviours, we suggest that future research needs to test identities
in these ways alongside factors that may be contributing to
the increased identity and behaviour associations (Balakrishnan,
1999; Prince et al., 2008; Henrich et al, 2010; Wood et al,,
2015). One approach could be by creating settings that “represent
realities,” for example by considering “living labs research”
whereby studies are conducted in a residential home research
facility where people’s behaviour and identity can be observed,
non-invasively, and in real time (Schwartz et al., 2015).

Our research was the first to assess identity in the PEB
research-field meta-analytically. However, we acknowledge the
limitation of when this analysis was conducted. Since our meta-
analysis was conducted, there has been new empirical and
theoretical work in this field which we now discuss. A few notable
examples include the development of an Ecological Identity Scale
to measure an “ecological identity” (Walton and Jones, 2017).
This identity measure captures both an individually focused
and group focused identity. The individually and group focused
ecological identity associated directly and indirectly with a wide
range of individually focused PEBs (Walton and Jones, 2017).
Furthermore, the value-identity-personal norm model has been
developed where an individually focused identity (environmental
identity) plays a central role for individually focused PEBs
and observed individually focused PEB: Participation in smart
energy systems (Van der Werff and Steg, 2016). The Social
Identity Model of Pro-Environmental Action (SIMPEA; Fritsche
et al., 2018) was also introduced which proposes the role of
four social identity processes (Fritsche et al., 2018). Specifically,
secondary data suggests that group identity, group norms and
goals, and collective efficacy determine environmental appraisals,
and both individual and group PEBs. These processes are driven
by personal and collective emotions and motivations that arise
from environmental appraisal and operate on both a deliberate
and automatic processing level (Fritsche et al., 2018). Research
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also suggests interventions targeting environmental identity not
only increase the adoption of a first PEB, but also increases
the likelihood of adopting another PEB, referred to as positive
spillover (Maki et al., 2019). Finally, research has begun to further
promote an individually and group focused green identity, using
the green identity labelling technique (Schwartz et al., 2020).
The green identity labelling technique increased individual PEB
purchases online, in a laboratory, and in two field experiments
(Schwartz et al., 2020). With our meta-analytical findings, we
provide an overview of the field before such recent developments,
yet our findings are still relevant so researchers can learn from the
past to inform the future. Hence, we hope that scholars working
on these recently emerged lines of inquiry also take note of our
findings and suggestions.

Furthermore, in our meta-analysis, we assessed study quality
and the potential that studies have been selectively published
or the “file-draw effect;” by assessing the distribution of the
correlation coefficients and sample sizes. We found no risk of
bias suggesting there was no large risk of this “file-draw effect.”
However, since our meta-analysis, new approaches have also been
developed that can be adapted and applied in our PEB research
in future to deepen our understanding of the potential risk of
bias of each study. Specifically, future research would benefit
from assessing the risk of bias within a study using an example
like the consensus-based standards for the selection of health
measurement instruments (COSMIN) checklist (Mokkink et al.,
2018). Furthermore, drawing on past research, study quality can
be assessed using a revised tool for the quality assessment of
diagnostic accuracy studies (Quadas)-2 (Whiting et al., 2011).
Future research would benefit from creating checklists like these
that are PEB research appropriate, namely, for correlational,
non-intervention, and non-patient research. While we found
no risk of bias for overall quality in our sample, future
research would benefit from assessing the moderating role of
specific individual study biases on the identity-PEB associations.
Based on what our meta-analysis reveals and these notable
developments in the field, we propose practical implications and
policy recommendations.

PRACTICAL IMPLICATIONS

Our meta-analysis reveals which identities might best encourage
PEB in future, namely those with a Pearson’s r and confidence
intervals which are above zero as they associate positively with
PEB (Supplementary Table 1, Column: 16). Furthermore, in
line with the idea that identities guide our thoughts, feelings,
and subsequent behaviours (Tajfel and Turner, 1979; Burke,
1980), we found stronger correlations for identities that are
conceptually most alike to the theme of PEB (in other words,
which were PEB related). Therefore, we propose that identities
can be categorised into three categories with respect to how they
relate to PEB (Supplementary Table 1, Column 3), namely (1)
pro-PEB related (i.e., the identity is actively (positively) related
to the PEB definition), (2) anti-PEB related (i.e., the identity is
actively appositionally (negatively) related to the PEB definition,
and (3) neutral-PEB related (i.e., the identity is neither related
nor unrelated, thus is neutral to the PEB definition). Specifically,
pro-PEBs best associate with PEBs. Based on the Pearson’s r

and confidence intervals being above zero, focusing on pro-
PEB identities and combining this with our dual perspective on
individual and group identities, we identify the top 10 individual
and group identities for practical interventions, policy makers,
as well as for future scholars to target when encouraging PEB
in future. In addition, we provide the exact definitions of the
identities when these were present in the paper. When these
explicit identity definitions were missing, we infer them based on
our theoretical understanding of the identity in question.

Individual Identities

Self-identity in private nature conservation (Lokhorst et al.,
2014): An individual’s observations of their own thoughts,
feelings, and behaviour that mean they personally prioritise
the preservation of the land that they are responsible
for personally.

Self-identity with environmental activism (Fielding et al,
2008a, p. 30): “Identity (e.g., as an environmental activist)
motivates action, and to not engage in role-appropriate
behaviour (e.g., environmental activism) may create a state of
internal tension due to conflict between identity and actions.
In contrast, engaging in role-appropriate behaviour validates
individuals’ role, and therefore their self-identity.”

Behaviour  generic  self-identity:  Pro-environmental
(Whitmarsh and O’Neill, 2010): An individual’s observations
of their own thoughts, feelings, and behaviour that mean they
personally prioritise engagement in any PEB.

Behaviour specific self-identity: Carbon offsetting (Whitmarsh
and O’Neill, 2010): An individual’s observations of their
own thoughts, feelings, and behaviour that mean they
personally prioritise a precise PEB—reducing carbon dioxide
emissions/other greenhouse gases to compensate for emissions
made elsewhere.

Pro-environmental self-identity (Dermody et al, 2015, p.
1,478): “Refers to individuals possessing a sense of self that
embraces pro-environmental actions.”

Environmental identity (Hinds and Sparks, 2008, p. 110):
“Meanings that one attributes to the self as they relate to
the environment.”

Fair Trade consumer identity (Andorfer and Liebe, 2013):
An individual’s observations of their own thoughts, feelings,
and behaviour that mean they personally prioritise using
goods and services that have sustainable and equitable trade
relationships with producers of developing countries.

Internal ethics (Rex et al., 2015; Chatzidakis et al., 2016):
“Refers to individuals’ internalised ethical rules and their
intrinsic ethical and moral considerations about what is right
and wrong and relates to their self-identity” (Rex et al., 2015,
p. 267).

Self-identity as a recycler (White and Hyde, 2012): An
individual’s observations of their own thoughts, feelings and
behaviour that mean they personally prioritise converting
waste into reusable material.

Green self-identity in environmental protection (Khare,
2015a, Khare, 2015b): An individual’s observations of their
own thoughts, feelings and behaviour that mean they
personally prioritise the preservation of the planet.
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Group Identities

Social identity: Group membership of an environmental group
(Fielding et al., 2008a): An individual’s perception that they
belong to a group which engages in PEB.

Group identity with Transition Towns (Bamberg et al., 2015):
An individual’s perception that they affiliate with people in
their municipality that provide PEB initiatives as follows—
increase in self-sufficiency and support the reducing of
the potential effects of peak oil, climate destruction, and
economic instability.

Group identification with (social) group of environmentalists
(Dono etal.,, 2010): An individual’s perception that they belong
to a group which engages in PEB.

Group identification with environmentalist (Dono et al.,
2010): An individual’s perception that they belong to a group
which engages in PEB.

Social identification with environmentally conscious
consumer (Bartels and Hoogendam, 2011; Bartels and
Onwezen, 2014): An individual’s perception that they belong
to a group of customers that use resources in a PEB aware way.
Social identification with organic consumer (Bartels and
Hoogendam, 2011; Bartels and Onwezen, 2014): An
individual’s perception that they belong to a group of
customers that use resources that were grown or raised free of
synthetic fertilisers and pesticides.

Consumer social venture identification (Hall-Phillips et al.,
2016, p. 485): “Defined as the psychological attachment a
consumer feels/has to a social venture based on the perceived
commonality between their self-concept and a social venture’s
perceived identity.”

Identity similarity with typical recyclers (Mannetti et al., 2004):
An individual who perceives themselves as having a high
degree of likeness to the ideal group of people that convert
waste into reusable material.

Pro-environmental political identity: American (Sweetman
and Whitmarsh, 2015): An individual’s perception that they
affiliate with a group of people from a nation (America)
whereby that nation prioritises PEB in that country,
government, and public affairs.

Environmental movement identity: Active identity (Dunlap
and McCright, 2008): An individual’s perception that they
belong to a group of people that deliberately engage in social
and/or political PEBs.

What Identity Means for Policy

Based on our research, and interpretations, we propose that
policy can utilise the above identities to encourage PEB in three
example steps (Hanimann et al., 2015; Udall, 2020):

1. Identify the identity that relates best with the behaviour in
question. For example, a cyclist identity did not reduce car
use but did increase public transport use for work. Therefore,
when interested in encouraging a behaviour, encouraging the
appropriate identity is necessary. These levels of nuance are
necessary for delivering appropriate messages (Schwartz et al.,
2020), but have not always been attained in the existing
literature nor practical or policy implications.

2. Only choose pro-PEB identities (Schwartz et al., 2020). For
example, some identities (such as a cyclist) relates to PEB
positively because the identity is concerned with minimising
harm to the planet. However, a motorist identity relates
negatively to PEB because it increases harm to the planet and is
therefore less appropriate (e.g., Murtagh et al., 2012). As pro-
PEB identities are conceptually most alike to PEB, these are
most likely to increase PEBs in future.

. Finally, importantly, decide if the selected identity is an
individual and/or the group one and emphasise this clearly.
Include messages that are personal and/or people focused to
reflect individual and/or group identities, respectively. For
example, to encourage a cyclist identity (which would lower
CO? compared to driving) you could construct messages based
around the following:

a. Individual (me) focused cyclist identity—Please think about
your impact on the planet when going to work—positively
imagine yourself cycling.

b. Group (we) focused cyclist identity—Please think about our
impact on the planet when we go to work—positively imagine
yourself with others cycling, and your power as a group to do
this (e.g., arrange bike parking spaces at work) as well as the
fun while doing this together

Also, with diminishing time left to make meaningful reductions
in greenhouse gas emissions, a broad coalition of distributed
approaches is needed alongside behaviour change to mitigate
climate change (World Bank, 2015). So far, the consensus in
this paper has been on changing individual citizen’s behaviour
via identity. While we still believe this is imperative, we
also acknowledge that systemic change, and policy changing
approaches are needed (Buchanan, 1992; Lewis et al., 2020).
We can only reach the target of limiting climate change to
manageable degrees if all parts of society follow in the same
direction; and that includes politicians, administrators, industry,
citizens, and education (Szebeko and Tan, 2010; Pieters and
Jansen, 2017). Getting all important actors in society to follow
this direction is important, and hence research to achieve this is
needed (Vandekerckhove et al., 2020).

CONCLUSION

Our meta-analysis shows overall identity associates with overall
PEB. We found this association by analysing data from the
available research on this topic. Before this article, research on
the topic has been found to contain a wide range of identity and
PEB types without providing a quantitative overview. Our article
provided this overview and reveals the areas of identity-PEB
research that warrant more attention. Specifically, we show some
limitations to theory when understanding the role of identity in
PEB research. Additionally, we showed that it is important to
distinguish between types of identities and types of PEB to further
understand their associations, and then hopefully strengthen
them in individuals and groups across the world. Finally, we
also show that this field would benefit from much more in-
depth and explicit research design considerations, as we found
that measurement type (self-reported or observed), setting (lab
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vs. field), and sample (student vs. non-student) moderated the
identity-PEB associations. Thus, both practical interventions,
and future research, would benefit from using designs that
include representative samples, and suitable measures and
settings, to draw robust conclusions. Finally, although our results
suggest that the overall Pearson’s r was 0.34, meaning that
identity can explain 11.5% of the variation in PEB (proportion
of variance explained can be calculated by squaring the r value,
ie., 0.342 = 0.1156 x 100 = 11.56%). While at a first glance this
might seem to be a small percentage, considering the complexity
of creating a more sustainable world, explaining 11.5% with
this identity concept is quite impressive. Also, with millions (or
potentially billions) of individuals, who engage (or not) in PEB
over many years, even seemingly small changes can accumulate
and have a large impact on the environment. Therefore, we
maintain that future research would benefit from focusing on
people’s identities.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/Supplementary Material, further enquiries can be

REFERENCES

Abrahamse, W., and Steg, L. (2013). Social influence approaches to encourage
resource conservation: a meta-analysis. Glob. Environ. Change 23, 1773-1785.
doi: 10.1016/j.gloenvcha.2013.07.029

Ajzen, I. (1991). The theory of planned behaviour. Org. Behav. Hum. Decis. Process.
50, 179-211. doi: 10.1016/0749-5978(91)90020-T

TAlisat, S., and Riemer, M. (2015). The environmental
development and psychometric evaluation. J. Environ. Psychol. 43, 13-23.
doi: 10.1016/j.jenvp.2015.05.006

Allen, M. R., Dube, O. P., Solecki, W., Aragén-Durand, F., Cramer, W.,,
Humphreys, S., et al. (2018). “Framing and context,” in Global Warming of
1.5°C. An Intergovernmental Panel on Climate Change Special Report on the
Impacts of Global Warming of 1.5°C Above Pre-Industrial Levels and Related
Global Greenhouse Gas Emission Pathways, in the Context of Strengthening the
Global Response to the Threat of Climate Change, Sustainable Development,
and Efforts to Eradicate Poverty, eds V. Masson-Delmotte, P. Zhai, H. O.
Pértner., D. Roberts, J. Skea, P. R. Shukla, A. Pirani, W. Moufouma-Okia,
C. Péan, R. Pidcock, S. Connors, J. B. R. Matthews, Y. Chen, X. Zhou, M.
1. Gomis, E. Lonnoy, T. Maycock, M. Tignor, and T. Waterfield (In Press).
Available online at: https://www.ipcc.ch/site/assets/uploads/sites/2/2018/11/
SR15_Chapterl_Low_Res.pdf

2 Andorfer, V. A., and Liebe, U. (2013). Consumer behaviour in moral markets.
On the relevance of identity, justice beliefs, social norms, status, and trust
in ethical consumption. Eur. Sociol. Rev. 29, 1251-1265. doi: 10.1093/esr/j
ct014

Balakrishnan, J. D. (1999). Decision processes in discrimination: fundamental
misrepresentations of signal detection theory. J. Exp. Psychol. Hum. Percept.
Perform.25:1189. doi: 10.1037/0096-1523.25.5.1189

action scale:

3 Bamberg, S., Rees, J, and Seebauer, S. (2015). Collective climate
action: determinants of participation intention in community-based
pro-environmental initiatives. J.  Environ.  Psychol. 43, 155-165.

doi: 10.1016/j.jenvp.2015.06.006

“4Barbarossa, C., Beckmann, S. C., De Pelsmacker, P., Moons, I, and Gwozdz,
W. (2015). A self-identity based model of electric car adoption intention:
a cross-cultural comparative study. J. Environ. Psychol. 42, 149-160.
doi: 10.1016/j.jenvp.2015.04.001

directed to the corresponding author/s. The dataset and analysis
script can be found at: https://osf.io/q7kc4/.

AUTHOR CONTRIBUTIONS

AU conceived the project, conducted the method and
analysis, and wrote the manuscript. JD, SD, and AS were the
supervisors of this project and assisted writing the manuscript.
All authors contributed to the article and approved the
submitted version.

FUNDING

This research was funded by the University of Bath.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyg.
2021.582421/full#supplementary-material

Barr, S. (2007). Factors influencing environmental attitudes and behaviours: a
UK case study of household waste management. Environ. Behav. 39, 435-473.
doi: 10.1177/0013916505283421

8Barth, M., Jugert, P., and Fritsche, 1. (2016). Still under detected-social
norms and collective efficacy predict the acceptance of electric vehicles
in Germany. Transport. Res. Part F Traffic Psychol. Behav. 37, 64-77.
doi: 10.1016/j.trf.2015.11.011

5Bartels, J., and Hoogendam, K. (2011). The role of social identity and attitudes
toward sustainability brands in buying behaviours for organic products. J.
Brand Manage. 18, 697-708. doi: 10.1057/bm.2011.3

%Bartels, J., and Onwezen, M. C. (2014). Consumers’ willingness to buy products
with environmental and ethical claims: the roles of social representations and
social identity. Int. J. Consum. Stud. 38, 82-89. doi: 10.1111/ijcs.12067

7Bartels, J., Reinders, M. J., and Van Haaster-De Winter, M. (2015). Perceived
sustainability initiatives: retail managers’ intrinsic and extrinsic motives. Br.
Food J. 117, 1720-1736. doi: 10.1108/BFJ-11-2014-0362

9Bhattacharjee, A., Berger, J., and Menon, G. (2014). When identity marketing
backfires: consumer agency in identity expression. J. Consum. Res. 41, 294-309.
doi: 10.1086/676125

10Bjssonnette, M. M., and Contento, I. R. (2001). Adolescents perspectives
and food choice behaviours in terms of the environmental impacts of food
production practices: application of a psychosocial model. J. Nutr. Educ. 33,
72-82. doi: 10.1016/S1499-4046(06)60170-X

HBobek, D. D., Hageman, A. M., and Radtke, R. R. (2015). The influence
of roles and organisational fit on accounting professionals’ perceptions
of their firms ethical environment. J. Bus. Ethics 126, 125-141.
doi: 10.1007/s10551-013-1996-4

Borenstein, M. (2005). “Software for publication bias,” in Publication Bias in Meta-
Analysis: Prevention, Assessment and Adjustments, eds H. R. Rothstein, A. J.
Sutton, and M. Borenstein (Chichester: John Wiley & Sons, Ltd.), 193-220.

Borenstein, M., Hedges, L. V., Higgins, J. P.,, and Rothstein, H. R. (2011).
Introduction to Meta-Analysis. Chichester: John Wiley and Sons.

Brick, C., and Lai, C. K. (2018). Explicit (but not implicit) environmentalist identity
predicts pro-environmental behavior and policy preferences. J. Environ.
Psychol. 58, 8-17. doi: 10.1016/j.jenvp.2018.07.003

Brick, C., Sherman, D. K., and Kim, H. S. (2017). “Green to be seen” and “brown
to keep down”: visibility moderates the effect of identity on pro-environmental

Frontiers in Psychology | www.frontiersin.org

18

March 2021 | Volume 12 | Article 582421


https://osf.io/q7kc4/
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.582421/full#supplementary-material
https://doi.org/10.1016/j.gloenvcha.2013.07.029
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1016/j.jenvp.2015.05.006
https://www.ipcc.ch/site/assets/uploads/sites/2/2018/11/SR15_Chapter1_Low_Res.pdf
https://www.ipcc.ch/site/assets/uploads/sites/2/2018/11/SR15_Chapter1_Low_Res.pdf
https://doi.org/10.1093/esr/jct014
https://doi.org/10.1037/0096-1523.25.5.1189
https://doi.org/10.1016/j.jenvp.2015.06.006
https://doi.org/10.1016/j.jenvp.2015.04.001
https://doi.org/10.1177/0013916505283421
https://doi.org/10.1016/j.trf.2015.11.011
https://doi.org/10.1057/bm.2011.3
https://doi.org/10.1111/ijcs.12067
https://doi.org/10.1108/BFJ-11-2014-0362
https://doi.org/10.1086/676125
https://doi.org/10.1016/S1499-4046(06)60170-X
https://doi.org/10.1007/s10551-013-1996-4
https://doi.org/10.1016/j.jenvp.2018.07.003
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Udall et al.

Identity Associates With Pro-environmental Behaviour

behavior. J. Environ. Psychol. 51, 226-238. doi: 10.1016/j.jenvp.2017.
04.004

Brieger, S. A. (2019). Social identity and environmental concern: the
importance of contextual Behav. 51, 828-855.
doi: 10.1177/0013916518756988

2Briigger, A., Kaiser, F. G., and Roczen, N. (2011). One for all? Connectedness
to nature, inclusion of nature, environmental identity, and implicit association
with nature. Eur. Psychol. 16:324. doi: 10.1027/1016-9040/a000032

Buchanan, R. (1992). Wicked problems in design thinking. Design Issues 8, 5-21.
doi: 10.2307/1511637

Burke, P. J. (1980). The self: measurement implications from a symbolic
interactionist perspective. Soc. Psychol. Q. 43, 18-29. doi: 10.2307/30
33745

Caldwell, D. M., and Welton, N. J. (2016). Approaches for synthesising complex
mental health interventions in meta-analysis. Evid. Based Ment. Health 19,
16-21. doi: 10.1136/eb-2015-102275

B Castro, P., Garrido, M., Reis, E., and Menezes, J. (2009). Ambivalence and
conservation behaviour: An exploratory study on the recycling of metal cans. J.
Environ. Psychol. 29, 24-33. doi: 10.1016/j.jenvp.2008.11.003

Chandon, P., Morwitz, V. G., and Reinartz, W. J. (2004). The short and long-
term effects of measuring intent to repurchase. J. Consum. Res. 31, 566-572.
doi: 10.1086/425091

1 Chatzidakis, A., Kastanakis, M., and Stathopoulou, A. (2016). Socio-cognitive
determinants of consumers’ support for the fair-trade movement. J. Bus. Ethics
133, 95-109. doi: 10.1007/s10551-013-1900-2

Chernev, A., and Blair, S. (2015). Doing well by doing good: the benevolent
halo of corporate social responsibility. J. Consum. Res. 41, 1412-1425.
doi: 10.1086/680089

Cialdini, R. B., Reno, R. R,, and Kallgren, C. A. (1990). A focus theory of normative
conduct: recycling the concept of norms to reduce littering in public places. J.
Pers. Soc. Psychol. 58, 1015-1026. doi: 10.1037/0022-3514.58.6.1015

Cohen, J. (1992). A power primer. Psychol.  Bull
doi: 10.1037/0033-2909.112.1.155

Conner, M., Godin, G., Norman, P., and Sheeran, P. (2011). Using the question-
behaviour effect to promote disease prevention behaviours: Two randomized
controlled trials. Health Psychol. 30, 300-309. doi: 10.1037/a0023036

15Cook, A. J, Kerr, G. N, and Moore, K. (2002). Attitudes and
intentions towards purchasing GM food. J. Econ. Psychol. 23, 557-572.
doi: 10.1016/S0167-4870(02)00117-4

16Costa-Pinto, D., Herter, M. M., Rossi, P., and Borges, A. (2014). Going
green for self or for others? Gender and identity salience effects on
sustainable consumption. Int. J. Consum. Stud. 38, 540-549. doi: 10.1111/ijcs.
12114

7Costa-Pinto, D., Nique, W., Herter, M., and Borges, A. (2016). Green
consumers and their identities: How identities change the motivation for
green consumption. Int. J. Consum. Stud. 40, 742-753. doi: 10.1111/ijcs.
12282

18Crimston, D., Bain, P. G., Hornsey, M. J., and Bastian, B. (2016). Moral
expansiveness: examining variability in the extension of the moral world. J. Pers.
Soc. Psychol. 111, 636. doi: 10.1037/pspp0000086

Dagher, G. K., and Itani, O. (2014). Factors influencing green purchasing
behaviour: empirical evidence from the Lebanese consumers. J. Consum. Behav.
13, 188-195. doi: 10.1002/cb.1482

“Davis, J. L., Le, B., and Coy, A. E. (2011). Building a model of commitment
to the natural environment to predict ecological behaviour and willingness
to sacrifice. J. Environ. Psychol. 31, 257-265. doi: 10.1016/j.jenvp.2011.
01.004

2Dermody, J., Hanmer-Lloyd, S., Koenig-Lewis, N., and Zhao, A. L. (2015).
Advancing sustainable consumption in the UK and China: the mediating
effect of pro-environmental self-identity. /. Market. Manage. 31, 1472-1502.
doi: 10.1080/0267257X.2015.1061039

21Dono, J., Webb, J., and Richardson, B. (2010). The relationship between
environmental —activism, pro-environmental behaviour and social
identity. J. Environ. Psychol. 30, 178-186. doi: 10.1016/j.jenvp.2009.
11.006

22Dresner, M., Handelman, C., Braun, S., and Rollwagen-Bollens, G. (2015).
Environmental identity, pro-environmental behaviours, and civic engagement

effects.  Environ.

112:155.

of volunteer stewards in Portland area parks. Environ. Educ. Res., 21,991-1010.
doi: 10.1080/13504622.2014.964188

Drubbel, I, Numans, M. E., Kranenburg, G., Bleijenberg, N., De Wit,
N. J, and Schuurmans, M. J. (2014). Screening for frailty in primary
care: a systematic review of the psychometric properties of the frailty
index in community-dwelling older people. Biomed. Central Geriatr. 14:27.
doi: 10.1186/1471-2318-14-27

ZDunlap, R. E., and McCright, A. M. (2008). Social movement identity: validating
a measure of identification with the environmental movement™®. Soc. Sci. Q. 89,
1045-1065. doi: 10.1111/j.1540-6237.2008.00573.x

Duval, S., and Tweedie, R. (2000). Trim and fill: a simple funnel-
plot-based method of testing and adjusting for publication bias in
meta-analysis. Biometrics 56, 455-463. doi: 10.1111/j.0006-341X.2000.
00455.x

Egger, M., Smith, G. D., Schneider, M., and Minder, C. (1997). Bias in meta-
analysis detected by a simple, graphical test. Br. Med. J. 315, 629-634.
doi: 10.1136/bm;j.315.7109.629

Field, A. P. (2005). Is the meta-analysis of correlation coefficients accurate
when population correlations vary? Psychol. Methods 10, 444-467.
doi: 10.1037/1082-989X.10.4.444

Field, A. P., and Wright, D. B. (2006). A bluffer’s guide to effect sizes. Psy Pag
Q. 58, 9-23. Available online at: http://www.discoveringstatistics.com/docs/
psypageffectsize.pdf#page=9

Fielding, K. S., and Hornsey, M. J. (2016). A social identity analysis of
climate change and environmental attitudes and behaviours: insights and
opportunities. Front. Psychol. 7:121. doi: 10.3389/fpsyg.2016.00121

24Fielding, K. S., McDonald, R., and Louis, W. R. (2008a). Theory of planned
behaviour, identity and intentions to engage in environmental activism. J.
Environ. Psychol. 28, 318-326. doi: 10.1016/j.jenvp.2008.03.003

25Fielding, K. S., Terry, D. J., Masser, B. M., and Hogg, M. A. (2008b). Integrating
social identity theory and the theory of planned behaviour to explain decisions
to engage in sustainable agricultural practices. Br. J. Soc. Psychol. 47, 23-48.
doi: 10.1348/014466607X206792

Fisher, R. A. (1925). Statistical Methods for Research Workers. Edinburgh:Oliver
and Boyd.

Fitzsimons, G.J., Nunes, J. C., and Williams, P. (2007). License to sin: the liberating
role of reporting expectations. J. Consum. Res. 34, 22-31. doi: 10.1086/513043

ZForsyth, D. R, Vugt, M., Schlein, G, and Story, P. A. (2015).
Identity and sustainability: localized sense of community increases
environmental engagement. Anal. Soc. Issues Public Policy 15, 233-252.
doi: 10.1111/asap.12076

Fritsche, I, Barth, M., Jugert, P., Masson, T., and Reese, G. (2018). A social identity
model of pro-environmental action (SIMPEA). Psychol. Rev. 125, 245-269.
doi: 10.1037/rev0000090

Geller, E. S. (1981). Evaluating energy conservation programs: is verbal report
enough? J. Consum. Res. 8, 331-335. doi: 10.1086/208872

Gershoff, A. D., and Frels, J. K. (2015). What makes it green? The role of centrality
of green attributes in evaluations of the greenness of products. . Market. 79,
97-110. doi: 10.1509/jm.13.0303

27Graga, ]., Calheiros, M. M., and Oliveira, A. (2015). Attached to meat? (Un)
Willingness and intentions to adopt a more plant-based diet. Appetite 95,
113-125. doi: 10.1016/j.appet.2015.06.024

28 Graham-Rowe, E., Jessop, D. C., and Sparks, P. (2015). Predicting household
food waste reduction using an extended theory of planned behaviour. Resour.
Conserv. Recycl. 101, 194-202. doi: 10.1016/j.resconrec.2015.05.020

29Hall-Phillips, A., Park, J., Chung, T. L., Anaza, N. A., and Rathod, S. R. (2016). I
(heart) social ventures: identification and social media engagement. J. Bus. Res.
69, 484-491. doi: 10.1016/j.jbusres.2015.05.005

Hamerman, E. J., Rudell, F., and Martins, C. M. (2018). Factors that predict taking
restaurant leftovers: strategies for reducing food waste. J. Consum. Behav. 17,
94-104. doi: 10.1002/cb.1700 20

Haney, C. W., Banks, C., and Zimbardo, P. (1973). Interpersonal dynamics in a
simulated prison. Int. J. Criminol. Penol. 1, 69-97.

Hanimann, R., Vinterbick, J., and Mark-Herbert, C. (2015). Consumer behavior
in renewable electricity: can branding in accordance with identity signaling
increase demand for renewable electricity and strengthen supplier brands?
Energy Policy 78, 11-21. doi: 10.1016/j.enpol.2014.12.010

Frontiers in Psychology | www.frontiersin.org

March 2021 | Volume 12 | Article 582421


https://doi.org/10.1016/j.jenvp.2017.04.004
https://doi.org/10.1177/0013916518756988
https://doi.org/10.1027/1016-9040/a000032
https://doi.org/10.2307/1511637
https://doi.org/10.2307/3033745
https://doi.org/10.1136/eb-2015-102275
https://doi.org/10.1016/j.jenvp.2008.11.003
https://doi.org/10.1086/425091
https://doi.org/10.1007/s10551-013-1900-2
https://doi.org/10.1086/680089
https://doi.org/10.1037/0022-3514.58.6.1015
https://doi.org/10.1037/0033-2909.112.1.155
https://doi.org/10.1037/a0023036
https://doi.org/10.1016/S0167-4870(02)00117-4
https://doi.org/10.1111/ijcs.12114
https://doi.org/10.1111/ijcs.12282
https://doi.org/10.1037/pspp0000086
https://doi.org/10.1002/cb.1482
https://doi.org/10.1016/j.jenvp.2011.01.004
https://doi.org/10.1080/0267257X.2015.1061039
https://doi.org/10.1016/j.jenvp.2009.11.006
https://doi.org/10.1080/13504622.2014.964188
https://doi.org/10.1186/1471-2318-14-27
https://doi.org/10.1111/j.1540-6237.2008.00573.x
https://doi.org/10.1111/j.0006-341X.2000.00455.x
https://doi.org/10.1136/bmj.315.7109.629
https://doi.org/10.1037/1082-989X.10.4.444
http://www.discoveringstatistics.com/docs/psypageffectsize.pdf#page=9
http://www.discoveringstatistics.com/docs/psypageffectsize.pdf#page=9
https://doi.org/10.3389/fpsyg.2016.00121
https://doi.org/10.1016/j.jenvp.2008.03.003
https://doi.org/10.1348/014466607X206792
https://doi.org/10.1086/513043
https://doi.org/10.1111/asap.12076
https://doi.org/10.1037/rev0000090
https://doi.org/10.1086/208872
https://doi.org/10.1509/jm.13.0303
https://doi.org/10.1016/j.appet.2015.06.024
https://doi.org/10.1016/j.resconrec.2015.05.020
https://doi.org/10.1016/j.jbusres.2015.05.005
https://doi.org/10.1002/cb.1700~20
https://doi.org/10.1016/j.enpol.2014.12.010
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Udall et al.

Identity Associates With Pro-environmental Behaviour

30Halpenny, E. A. (2010). Pro-environmental behaviours and park visitors:
the effect of place attachment. J. Environ. Psychol. 30, 409-421.
doi: 10.1016/j.jenvp.2010.04.006

Henrich, J., Heine, S. J., and Norenzayan, A. (2010). The weirdest people in the
world? Behav. Brain Sci. 33, 61-83. doi: 10.1017/50140525X0999152X

3'Hernindez, B, Martin, A. M. Ruiz, C., and del Carmen Hidalgo, M.
(2010). The role of place identity and place attachment in breaking
environmental protection laws. J. Environ. Psychol. 30, 281-288.
doi: 10.1016/j.jenvp.2010.01.009

Higgins, J. P., Thompson, S. G., Deeks, J. J., and Altman, D. G. (2003).
Measuring inconsistency in meta-analyses. Br. Med. J. 327, 557-560.
doi: 10.1136/bmj.327.7414.557

Higgins, J. P. T., and Green, S. (eds.). (2011). Cochrane Handbook for Systematic
Reviews of Interventions Version 5.1.0 [updated March 2011]. The Cochrane
Collaboration, 2011. Available online at: www.cochrane-handbook.org

32Hinds, J., and Sparks, P. (2008). Engaging with the natural environment: the
role of affective connection and identity. J. Environ. Psychol. 28, 109-120.
doi: 10.1016/j.jenvp.2007.11.001

Holden, M. A., Haywood, K. L., Potia, T. A., Gee, M., and McLean, S.
(2014). Recommendations for exercise adherence measures in musculoskeletal
settings: a systematic review and consensus meeting (protocol). Syst. Rev. 3:10.
doi: 10.1186/2046-4053-3-10

Hunter, J. E., and Schmidt, F. L. (2004). Methods of Meta-Analysis: Correcting Error
and Bias in Research Findings (Second Edition). Newbury Park, CA: Sage.

33 Hwang, J. (2016). Organic food as self-presentation: the role of psychological
motivation in older consumers’ purchase intention of organic food. J. Retail.
Consum. Serv. 28, 281-287. doi: 10.1016/j.jretconser.2015.01.007

34Juneman and Rufaedah, A. (2013). Influence of five types of ecological
attachments on general pro-environmental behaviour. Proced. Soc. Behav. Sci.
85, 535-543. doi: 10.1016/j.sbspro.2013.08.382

35Kaklamanou, D., Jones, C. R., Webb, T. L., and Walker, S. R. (2015). Using
public transport can make up for flying abroad on holiday: compensatory green
beliefs and environmentally significant behaviour. Environ. Behav. 47, 184-204.
doi: 10.1177/0013916513488784

36Khare, A. (2015a). Antecedents to green buying behaviour: a study on
consumers in an emerging economy. Market. Intell. Plann. 33, 309-329.
doi: 10.1108/MIP-05-2014-0083

37Khare, A. (2015b). Influence of green self-identity, past environmental behaviour
and income on Indian consumers environmentally friendly behaviour.
J. Glob. Scholars Market. Sci. 25, 379-395. doi: 10.1080/21639159.2015.
1073423

*Kiesling, F. M., and Manning, C. M. (2010). How green is your thumb?
Environmental gardening identity and ecological gardening practices. J.
Environ. Psychol. 30, 315-327. doi: 10.1016/j.jenvp.2010.02.004

¥Klineberg, S. L., McKeever, M., and Rothenbach, B. (1998). Demographic
predictors of environmental concern: it does make a difference how it’s
measured: research on the environment. Soc. Sci. Q. 79, 734-753

Klockner, C. A. (2013). A comprehensive model of the psychology of
environmental behaviour—A meta-analysis. Glob. Environ. Change 23,
1028-1038. doi: 10.1016/j.gloenvcha.2013.05.014

Kollmuss, A., and Agyeman, J. (2002). Mind the gap: why do people act
environmentally and what are the barriers to pro-environmental behaviour?
Environ. Educ. Res. 8, 239-260. doi: 10.1080/13504620220145401

Kormos, C., and Gifford, R. (2014). The validity of self-report measures of
proenvironmental behaviour: a meta-analytic review. J. Environ. Psychol. 40,
359-371. doi: 10.1016/j.jenvp.2014.09.003

“Lee, K. (2009). Gender differences in Hong Kong adolescent
consumers’ green purchasing behaviour. J. Consum. Market. 26, 87-96.
doi: 10.1108/07363760910940456

4lLee, C. K., Levy, D. S, and Yap, C. S. E. (2015). How does the theory of
consumption values contribute to place identity and sustainable consumption?
Int. J. Consum. Stud. 39, 597-607. doi: 10.1111/ijcs.12231

“Leung, A. K. Y, Koh, K, and Tam, K-P. (2015). Being environmentally
responsible:  Cosmopolitan  orientation  predicts  pro-environmental
behaviours. J. Environ. Psychol. 43, 1134 79-94. doi: 10.1016/j.jenvp.2015.
05.011

Lewis, J. M., McGann, M., and Blomkamp, E. (2020). When design meets power:
design thinking, public sector innovation and the politics of policymaking.
Policy Polit. 48, 111-130. doi: 10.1332/030557319X15579230420081

43Loebnitz, N., and Broring, S. (2015). Consumer acceptance of new food
technologies for different product categories: the relative importance of
experience versus credence attributes. J. Int. Consum. Market. 27, 307-317.
doi: 10.1080/08961530.2015.1022923

4 Loebnitz, N., Schuitema, G., and Grunert, K. G. (2015). Who buys oddly shaped
food and why? Impacts of food shape abnormality and organic labeling on
purchase intentions. Psychol. Market. 32, 408-421. doi: 10.1002/mar.20788

Loftus, E. F., and Palmer, J. C. (1974). Reconstruction of automobile destruction:
an example of the interaction between language and memory. J. Verbal Learn.
Verbal Behav. 13, 585-589. doi: 10.1016/S0022-5371(74)80011-3

45Lois, D., Moriano, J. A., and Rondinella, G. (2015). Cycle commuting intention:
a model based on theory of planned behaviour and social identity. Transport.
Res. Part F Traffic Psychol. Behav. 32, 101-113. doi: 10.1016/j.trf.2015.05.003

461 okhorst, A. M., Hoon, C., Le Rutte, R., and De Snoo, G. (2014). There is an I in
nature: the crucial role of the self in nature conservation. Land Use Policy 39,
121-126. doi: 10.1016/j.landusepol.2014.03.005

#Lu, L., Rahman, I, and Chi, C. G. Q. (2016). Can knowledge and
product identity shift sensory perceptions and patronage intentions? The
case of genetically modified wines. Int. J. Hosp. Manage. 53, 152-160.
doi: 10.1016/j.ijhm.2015.10.010

Maki, A., Carrico, A. R,, Raimi, K. T., Truelove, H. B., Araujo, B., and Yeung, K. L.
(2019). Meta-analysis of pro-environmental behaviour spillover. Nat. Sustain.
2,307-315. doi: 10.1038/s41893-019-0263-9

“Mannetti, L. Pierro, A, and Livi, S.
and  self-expressive behaviour. J.  Environ.
doi: 10.1016/j.jenvp.2004.01.002

Markus, H. (1977). Self-schemata and processing information about the self. J. Pers.
Soc. Psychol. 35, 63-78. doi: 10.1037/0022-3514.35.2.63

4Matsuba, M. K., Pratt, M. W., Norris, J. E., Mohle, E., Alisat, S., and
McAdams, D. P. (2012). Environmentalism as a context for expressing
identity and generativity: patterns among activists and uninvolved youth
and midlife adults. J. Pers. 80, 1091-1115. doi: 10.1111/j.1467-6494.2012.
00765.x

*0May, D. R., Chang, Y. K., and Shao, R. (2015). Does ethical membership matter?
Moral identification and its organisational implications. J. Appl. Psychol. 100,
681-694. doi: 10.1037/a0038344

>IMcCright, A. M., and Dunlap, R. E. (2015). Comparing two measures of social
movement identity: the environmental movement as an example. Soc. Sci. Q.
96, 400-416. doi: 10.1111/ssqu.12148

>2Memery, J., Angell, R., Megicks, P., and Lindgreen, A. (2015). Unpicking motives
to purchase locally-produced food: analysis of direct and moderation effects.
Eur. ]. Market. 49, 1207-1233. doi: 10.1108/EJM-02-2014-0075

Moher, D, Liberati, A., Tetzlaff, J., and Altman, D. G. (2009). Preferred reporting
items for systematic review and meta-analyses: the Preferred reporting items
for systematic review and meta-analyses Statement. PLoS Med. 6:1000097.
doi: 10.1371/journal.pmed.1000097

Mokkink, L. B., De Vet, H. C., Prinsen, C. A., Patrick, D. L., Alonso, J., Bouter,
L. M, et al. (2018). Consensus-based standards for the selection of health
measurement instruments (COSMIN) risk of bias checklist for systematic
reviews of patient-reported outcome measures. Qual. Life Res. 27, 1171-1179.
doi: 10.1007/s11136-017-1765-4

53Murtagh, N., Gatersleben, B., and Uzzell, D. (2012). Multiple identities and travel
mode choice for regular journeys. Transport. Res. Part F Traffic Psychol. Behav.
15, 514-524. doi: 10.1016/j.trf.2012.05.002

**Nigbur, D., Lyons, E., and Uzzell, D. (2010). Attitudes, norms, identity and
environmental behaviour: using an expanded theory of planned behaviour to
predict participation in a kerbside recycling programme. Br. J. Soc. Psychol. 49,
259-284. doi: 10.1348/014466609X449395

55Nilsson, A., Andersson, K., and Bergstad, C. J. (2015). Energy behaviours at
the office: an intervention study on the use of equipment. Appl. Energy 146,
434-441. doi: 10.1016/j.apenergy.2015.02.045

%50h, J. C., and Yoon, S. J. (2014). Theory-based approach to factors affecting
ethical consumption. Int. J. Consum. Stud. 38, 278-288. doi: 10.1111/ijcs.12092

(2004). Recycling: planned
Psychol. 24, 227-236.

Frontiers in Psychology | www.frontiersin.org

March 2021 | Volume 12 | Article 582421


https://doi.org/10.1016/j.jenvp.2010.04.006
https://doi.org/10.1017/S0140525X0999152X
https://doi.org/10.1016/j.jenvp.2010.01.009
https://doi.org/10.1136/bmj.327.7414.557
http://www.cochrane-handbook.org
https://doi.org/10.1016/j.jenvp.2007.11.001
https://doi.org/10.1186/2046-4053-3-10
https://doi.org/10.1016/j.jretconser.2015.01.007
https://doi.org/10.1016/j.sbspro.2013.08.382
https://doi.org/10.1177/0013916513488784
https://doi.org/10.1108/MIP-05-2014-0083
https://doi.org/10.1080/21639159.2015.1073423
https://doi.org/10.1016/j.jenvp.2010.02.004
https://doi.org/10.1016/j.gloenvcha.2013.05.014
https://doi.org/10.1080/13504620220145401
https://doi.org/10.1016/j.jenvp.2014.09.003
https://doi.org/10.1108/07363760910940456
https://doi.org/10.1111/ijcs.12231
https://doi.org/10.1016/j.jenvp.2015.05.011
https://doi.org/10.1332/030557319X15579230420081
https://doi.org/10.1080/08961530.2015.1022923
https://doi.org/10.1002/mar.20788
https://doi.org/10.1016/S0022-5371(74)80011-3
https://doi.org/10.1016/j.trf.2015.05.003
https://doi.org/10.1016/j.landusepol.2014.03.005
https://doi.org/10.1016/j.ijhm.2015.10.010
https://doi.org/10.1038/s41893-019-0263-9
https://doi.org/10.1016/j.jenvp.2004.01.002
https://doi.org/10.1037/0022-3514.35.2.63
https://doi.org/10.1111/j.1467-6494.2012.00765.x
https://doi.org/10.1037/a0038344
https://doi.org/10.1111/ssqu.12148
https://doi.org/10.1108/EJM-02-2014-0075
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1007/s11136-017-1765-4
https://doi.org/10.1016/j.trf.2012.05.002
https://doi.org/10.1348/014466609X449395
https://doi.org/10.1016/j.apenergy.2015.02.045
https://doi.org/10.1111/ijcs.12092
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Udall et al.

Identity Associates With Pro-environmental Behaviour

Overton, R. C. (1998). A comparison of fixed-effects and mixed (random-effects)
models for meta-analysis tests of moderator variable effects. Psychol. Methods
3, 354-379. doi: 10.1037/1082-989X.3.3.354

Parris, C. L., Hegtvedt, K. A, and Johnson, C. (2020).
of environmental injustice among black Americans.
8:2329496520950808. doi: 10.1177/2329496520950808

Pearson, K. (1895). Notes on regression and inheritance in the case of two parents.
Proc. R. Soc. Lond. 58, 240-242.

7Pérez, R. C. (2009). Effects of perceived identity based on corporate social
responsibility: the role of consumer identification with the company. Corporate
Reput. Rev. 12, 177-191. doi: 10.1057/crr.2009.12

Pierro, A., Mannetti, L., and Livi, S. (2003). Self-identity and the theory of planned
behavior in the prediction of health behavior and leisure activity. Self Ident. 2,
47-60. doi: 10.1080/15298860309024

Pieters, M., and Jansen, S. (2017). The 7 Principles of Complete Co-creation.
Amsterdam: BIS Publishers.

Prince, S. A., Adamo, K. B., Hamel, M. E., Hardt, J., Gorber, S. C., and Tremblay,
M. (2008). A comparison of direct versus self-report measures for assessing
physical activity in adults: a systematic review. Int. J. Behav. Nutr. Phys. Act.
5:56. doi: 10.1186/1479-5868-5-56

Pronin, E. (2008). How we see ourselves and how we see others. Science 320,
1177-1180. doi: 10.1126/science.1154199

58Ramkissoon, H., and Mavondo, F. T. (2015). The satisfaction—place attachment
relationship: potential mediators and moderators. J. Bus. Res. 68, 2593-2602.
doi: 10.1016/j.tourman.2012.09.003

*Rees, J. H., and Bamberg, S. (2014). Climate protection needs societal change:
determinants of intention to participate in collective climate action. Eur. J. Soc.
Psychol. 44, 466-473. doi: 10.1002/ejsp.2032

®IReese, G., and Kohlmann, F. (2015). Feeling global, acting ethically: global
identification and Fairtrade consumption. J. Soc. Psychol. 155, 98-106.
doi: 10.1080/00224545.2014.992850

0Reese, G., Berthold, A., and Steffens, M. C. (2016). As high as it gets: ingroup
projection processes in the superordinate group humans. Int. J. Intercult. Relat.
50, 39-49. doi: 10.1016/j.ijintrel.2015.11.003

Reese, G., Hamann, K. R., Heidbreder, L. M., Loy, L., Menzel, C., Neubert, S.,.,
and Wullenkord, M. C. (2020). SARS-Cov-2 and environmental protection:
a collective psychology agenda for environmental psychology research. J.
Environ. Psychol. 70:101444. doi: 10.1016/j.jenvp.2020.101444

%2Rex, J., Lobo, A. and Leckie, C. (2015). Evaluating the drivers of
sustainable behavioural intentions: an application and extension of the
theory of planned behaviour. J. Nonprofit Public Sect. Market. 27, 263-284.
doi: 10.1080/10495142.2015.1053342

Rise, J., Sheeran, P., and Hukkelberg, S. (2010). The Role of self-identity in
the theory of planned behaviour: a meta-analysis. J. Appl. Soc. Psychol. 40,
1085-1105. doi: 10.1111/j.1559-1816.2010.00611.x

Rosenthal, R. (1979). The file drawer problem and tolerance for null results.
Psychol. Bull. 86, 638-641. doi: 10.1037/0033-2909.86.3.638

Rosenthal, R., and DiMatteo, M. R. (2001). Meta-analysis: recent developments
in quantitative methods and literature reviews. Annu. Rev. Psychol. 52, 59-82.
doi: 10.1146/annurev.psych.52.1.59

93Schuitema, G., Anable, J., Skippon, S., and Kinnear, N. (2013). The role
of instrumental, hedonic, and symbolic attributes in the intention to
adopt electric vehicles. Transport. Res. Part A Policy Pract. 48, 39-49.
doi: 10.1016/j.tra.2012.10.004

Schwartz, S. H. (1992). “Universals in the content and structure of values:
theoretical advances and empirical tests in 20 countries,” in Advances in
Experimental Social Psychology, ed M. Zanna (Orlando, FL: Academic Press),
1-65. doi: 10.1016/s0065-2601(08)60281-6

Schwartz, T., Stevens, G., Jakobi, T., Denef, S., Ramirez, L., Wulf, V., and Randall,
D. (2015). What people do with consumption feedback: a long-term living lab
study of a home energy management system. Interact. Comput. 27, 551-576.
doi: 10.1093/iwc/iwu009

Schwartz, D., Loewenstein, G., and Agiiero-Gaete, L. (2020). Encouraging pro-
environmental behaviour through green identity labelling. Nat. Sustainab. 3,
746-752. doi: 10.1038/s41893-020-0543-4

%Steinheider, B., and Hodapp, V. (1999). Environmental worry: a concept
to explain differences in environmentally conscious behaviour? Z. Hyg.
Umweltmedizin 202, 273-289. doi: 10.1016/S0934-8859(99)80030-3

Assessments
Soc.  Curr.

7Stets, J. E., and Biga, C. F. (2003). Bringing identity theory into environmental
sociology. Sociol. Theor. 21, 398-423. doi: 10.1046/j.1467-9558.2003.00196.x

%9Swim, J. K., Zawadzki, S. J., Cundiff, J. L., and Lord, B. (2014). Environmental
identity and community support for the preservation of open space. Hum. Ecol.
Rev. 20, 133-155. doi: 10.22459/her.20.02.2014.07

%4Shaw, D., Shiu, E., and Clarke, 1. (2000). The contribution of ethical obligation
and self-identity to the theory of planned behaviour: an exploration of ethical
consumers. J. Market. Manage. 16, 879-894. doi: 10.1362/026725700784683672

Simmons, J. P., Nelson, L. D., and Simonsohn, U. (2011). False-positive
psychology: undisclosed flexibility in data collection and analysis
allows presenting anything as significant. Psychol. Sci. 22, 1359-1366.
doi: 10.1177/0956797611417632

%5Sparks, P., and Shepherd, R. (1992). Self-Identity and the theory of planned
behaviour: Assessing the role of identification with “green consumerism”. Soc.
Psychol. Q. 55, 388-399. doi: 10.2307/2786955

Spence, J. C., Burgess, J., Rodgers, W., and Murray, T. (2009). Effect of pretesting
on intentions and behaviour: a pedometer and walking intervention. Psychol.
Health 24, 777-789. doi: 10.1080/08870440801989938

Sprott, D. E., Spangenberg, E. R., and Perkins, A. W. (1999). Two more self-
prophecy experiments. Advances in Consumer Research, 26, 621-626.

Stern, P. C. (2000). New environmental theories: toward a coherent theory
of environmentally significant behaviour. J. Soc. Issues 56, 407-424.
doi: 10.1111/0022-4537.00175

Stryker, S., and Burke, P. J. (2000). The past, present, and future of an identity
theory. Soc. Psychol. Q. 63, 284-297. doi: 10.2307/2695840

%8Sweetman, J., and Whitmarsh, L. E. (2015). Climate justice: high-status ingroup
social models increase pro-environmental action through making actions seem
more moral. Top. Cogn. Sci. 8, 196-221. doi: 10.1111/tops.12178

Szebeko, D., and Tan, L. (2010). Co-designing for society. Acad. Manage. J. 3,
580-590. doi: 10.4066/AM]J.2010.378

Tajfel, H. (1982). Social psychology of intergroup relations. Annu. Rev. Psychol.
33,1-39.

Tajfel, H., and Turner, J. C. (1979). An integrative theory of intergroup conflict.
Soc. Psychol. Intergroup Relat. 33:74.

70Tam, K.-P. (2013). Concepts and measures related to connection to
nature: similarities and differences. J. Environ. Psychol. 34, 64-78.
doi: 10.1016/j.jenvp.2013.01.004

Tarrant, M. A., and Cordell, H. K. (1997). The effect of respondent characteristics
on general environmental attitude-behavior correspondence. Environ. Behav.
29, 618-637. doi: 10.1177/0013916597295002

“Terry, D. J., Hogg, M. A., and White, K. M. (1999). The theory of planned
behaviour: self-identity, social identity, and group norms. Br. J. Soc. Psychol.
38, 225-244. doi: 10.1348/014466699164149

Thomas, J., Kneale, D., McKenzie, J. E., Brennan, S. E., and Bhaumik, S. (2019).
“Chapter 2: Determining the scope of the review and the questions it will
address,” in Cochrane Handbook for Systematic Reviews of Interventions version
6.1 (updated September 2020), eds J. P. T. Higgins, J. Thomas, J. Chandler, M.
Cumpston, T. Li, M. J. Page, and V. A. Welch (Chichester: Cochrane), 13-32.
doi: 10.1002/9781119536604.ch2

72Tonge, J., Ryan, M. M., Moore, S. A., and Beckley, L. E. (2015). The effect
of place attachment on pro-environment behavioural intentions of visitors
to coastal natural area tourist destinations. J. Travel Res. 54, 730-743.
doi: 10.1177/0047287514533010

73Truong, N., Nguyen, D., and Hartley, N. (2015). Consumer social identity:
cool and single or caring and attached. J. Strateg. Market. 23, 33-48.
doi: 10.1080/0965254X.2014.914066

74Trump, R. K., Connell, P. M., and Finkelstein, S. R. (2015). Dissociation
from beloved unhealthy brands decreases preference for and consumption of
vegetables. Appetite 92, 192-199. doi: 10.1016/j.appet.2015.05.025

Turner, J. C., Hogg, M. A, Oakes, P. ], Reicher, S. D., and Wetherell, M. S. (1987).
Rediscovering the Social Group: A Self-Categorisation Theory. Basel: Blackwell.

Udall, A. M. (2020). How I See Me: The Power Of Identities For Encouraging
Sustainable Actions. Bath Business and Society [Web log post]. Available
online at: http://blogs.bath.ac.uk/business-and-society/2020/05/01/how-i-see-
me-the- power-of-identities- for-encouraging- sustainable-actions/

Udall, A. M., De Groot, J. I. M., De Jong, S. B., and Shankar, A. (2020). How do
I see myself? A systematic review of identities in pro-environmental behaviour
research. . Consum. Behav. 19, 108-141. doi: 10.1002/cb.1798

Frontiers in Psychology | www.frontiersin.org

21

March 2021 | Volume 12 | Article 582421


https://doi.org/10.1037/1082-989X.3.3.354
https://doi.org/10.1177/2329496520950808
https://doi.org/10.1057/crr.2009.12
https://doi.org/10.1080/15298860309024
https://doi.org/10.1186/1479-5868-5-56
https://doi.org/10.1126/science.1154199
https://doi.org/10.1016/j.tourman.2012.09.003
https://doi.org/10.1002/ejsp.2032
https://doi.org/10.1080/00224545.2014.992850
https://doi.org/10.1016/j.ijintrel.2015.11.003
https://doi.org/10.1016/j.jenvp.2020.101444
https://doi.org/10.1080/10495142.2015.1053342
https://doi.org/10.1111/j.1559-1816.2010.00611.x
https://doi.org/10.1037/0033-2909.86.3.638
https://doi.org/10.1146/annurev.psych.52.1.59
https://doi.org/10.1016/j.tra.2012.10.004
https://doi.org/10.1016/s0065-2601(08)60281-6
https://doi.org/10.1093/iwc/iwu009
https://doi.org/10.1038/s41893-020-0543-4
https://doi.org/10.1016/S0934-8859(99)80030-3
https://doi.org/10.1046/j.1467-9558.2003.00196.x
https://doi.org/10.22459/her.20.02.2014.07
https://doi.org/10.1362/026725700784683672
https://doi.org/10.1177/0956797611417632
https://doi.org/10.2307/2786955
https://doi.org/10.1080/08870440801989938
https://doi.org/10.1111/0022-4537.00175
https://doi.org/10.2307/2695840
https://doi.org/10.1111/tops.12178
https://doi.org/10.4066/AMJ.2010.378
https://doi.org/10.1016/j.jenvp.2013.01.004
https://doi.org/10.1177/0013916597295002
https://doi.org/10.1348/014466699164149
https://doi.org/10.1002/9781119536604.ch2
https://doi.org/10.1177/0047287514533010
https://doi.org/10.1080/0965254X.2014.914066
https://doi.org/10.1016/j.appet.2015.05.025
http://blogs.bath.ac.uk/business-and-society/2020/05/01/how-i-see-me-the-power-of-identities-for-encouraging-sustainable-actions/
http://blogs.bath.ac.uk/business-and-society/2020/05/01/how-i-see-me-the-power-of-identities-for-encouraging-sustainable-actions/
https://doi.org/10.1002/cb.1798
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Udall et al.

Identity Associates With Pro-environmental Behaviour

Van Den Broek, K. L, and Walker, I. (2019). Exploring the perceptions
of drivers of energy behaviour. Energy Policy 129, 1297-1305.
doi: 10.1016/j.enpol.2019.03.033

Van der Werff, E., and Steg, L. (2016). The psychology of participation and
interest in smart energy systems: comparing the value-belief-norm theory and
the value-identity-personal norm model. Energy Res. Soc. Sci. 22, 107-114.
doi: 10.1016/j.erss.2016.08.022

76Van der Werff, E., Steg, L., and Keizer, K. (2013). It is a moral issue:

the relationship between environmental self-identity, obligation-
based intrinsic motivation and pro-environmental behaviour. Glob.
Environ.  Change 23, 1258-1265. doi:  10.1016/j.gloenvcha.2013.
07.018

77Van der Werff, E., Steg, L., and Keizer, K. (2014a). Follow the signal: when past
pro-environmental actions signal who, you are. J. Environ. Psychol. 40, 273-282.
doi: 10.1016/j.jenvp.2014.07.004

78Van der Werff, E., Steg, L., and Keizer, K. (2014b). I am what I am,
by looking past the present the influence of biospheric values and past
behaviour on environmental self-identity. Environ. Behav. 46, 626-657.
doi: 10.1177/0013916512475209

Vandekerckhove, P., de Mul, M., Bramer, W. M., and de Bont, A. A. (2020).
Generative participatory design methodology to develop electronic health
interventions: systematic literature review. J. Med. Intern. Res. 22:e13780.
doi: 10.2196/13780

75Van Dam, Y. K., and Fischer, A. R. (2015). Buying green without being seen.
Environ. Behav. 47, 328-356. doi: 10.1177/0013916513509481

Verplanken, B., and Aarts, H. (1999). Habit, attitude, and planned behaviour: is
habit an empty construct or an interesting case of goal-directed automaticity?
Eur. Rev. Soc. Psychol. 10, 101-134. doi: 10.1080/14792779943000035

Verplanken, B., and Ryan. (2018). Psychology of Habit. Cham: Springer.

Viechtbauer, W. (2010). Conducting meta-analyses in R with the metafor package.
J. Stat. Softw. 36, 1-48. doi: 10.18637/jss.v036.i103

Walters, G. D. (2020). Crime and social cognition: a meta-analytic review of
the developmental roots of adult criminal thinking. J. Exp. Criminol. 1-25.
doi: 10.1007/s11292-020-09435-w

Walton, T. N., and Jones, R. E. (2017). Ecological identity: the development
and assessment of a measurement scale. Environ. Behav. 50, 657-689.
doi: 10.1177/0013916517710310

Warriner, G. K., McDougall, G. H., and Claxton, J. D. (1984). Any data
or none at all? Living with inaccuracies in self-reports of residential
energy consumption. Environ. Behav. 16, 503-526. doi: 10.1177/00139165841
64005

7Watson, L., Johnson, C., Hegtvedt, K. A., and Parris, C. L. (2015). Living green:
examining sustainable dorms and identities. Int. J. Sustain. High. Educ. 16,
310-326. doi: 10.1108/IJSHE-09-2013-0118

8'White, K. M., Smith, J. R., Terry, D. J., Greenslade, J. H., and McKimmie, B.
M. (2009). Social influence in the theory of planned behaviour: the role of
descriptive, injunctive, and in-group norms. Br. J. Soc. Psychol. 48, 135-158.

NThe articles assigned a number before the citation are articles included in the
meta-analysis.

80White, K. M., and Hyde, M. K. (2012). The role of self-perceptions in the
prediction of household recycling behaviour in Australia. Environ. Behav.
44, 785-799. doi: 10.1177/0013916511408069

Whiting, P. F.,, Rutjes, A. W. S., Westwood, M. E., Mallett, S., Deeks, J. J., Reitsma,
J. B., et al. (2011). Quality assessment of diagnostic accuracy studies (Quadas)-
2: a revised tool for the quality assessment of diagnostic accuracy studies.
Ann. Intern. Med. 155, 529-536. doi: 10.7326/0003-4819-155-8-201110180-
00009

82Whitmarsh, L., and O’Neill, S. (2010). Green identity, green living? The
role of pro-environmental self-identity in determining consistency across
diverse pro-environmental behaviours. J. Environ. Psychol. 30, 305-314.
doi: 10.1016/j.jenvp.2010.01.003

Williams, P., Block, L. G., and Fitzsimons, G. J. (2006). Simply asking questions
about health behaviours increases both healthy and unhealthy behaviour. Soc.
Influence 1, 117-127. doi: 10.1080/15534510600630850

Williams, P., Fitzsimons, G. J., and Block, L. G. (2004). When consumers do not
recognise “benign” intention questions as persuasive attempts. J. Consum. Res.
31, 540-550. doi: 10.1086/425088

Wood, C., Conner, M., Miles, E., Sandberg, T., Taylor, N., Godin, G., and Sheeran,
P. (2015). The impact of asking intention or self-prediction questions on
subsequent behaviour: a meta-analysis. Pers. Soc. Psychol. Rev. 20, 245-268.
doi: 10.1177/1088868315592334

World Bank (2015). World Development Report 2015: Mind, Society, and
Behaviour. Washington, DC. doi: 10.1596/978-1-4648-0342-0

83Yang, D., Lu, Y., Zhu, W., and Su, C. (2015). Going green: how different
advertising appeals impact green consumption behaviour. J. Bus. Res. 68,
2663-2675. doi: 10.1016/j.jbusres.2015.04.004

84Yazdanpanah, M., and Forouzani, M. (2015). Application of the theory of
planned behaviour to predict Iranian students” intention to purchase organic
food. J. Clean. Prod. 107, 342-352. doi: 10.1016/j.jclepro.2015.02.071

85ZeugnerfRoth, K. P., Zabkar, V., and Diamantopoulos, A. (2015). Consumer
ethnocentrism, national identity, and consumer cosmopolitanism as drivers
of consumer behaviour: a social identity theory perspective. J. Int. Market. 23,
25-54. doi: 10.1509/jim.14.0038

86Zhang, Y., Van Dijk, T., Tang, J., and Berg, A. E. (2015). Green space
attachment and health: a comparative study in two urban neighborhoods.
Int. ]. Environ. Res. Public Health 12, 14342-1436. doi: 10.3390/ijerph1211
14342

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2021 Udall, de Groot, De Jong and Shankar. This is an open-access
article distributed under the terms of the Creative Commons Attribution License (CC
BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with these
terms.

Frontiers in Psychology | www.frontiersin.org

22

March 2021 | Volume 12 | Article 582421


https://doi.org/10.1016/j.enpol.2019.03.033
https://doi.org/10.1016/j.erss.2016.08.022
https://doi.org/10.1016/j.gloenvcha.2013.07.018
https://doi.org/10.1016/j.jenvp.2014.07.004
https://doi.org/10.1177/0013916512475209
https://doi.org/10.2196/13780
https://doi.org/10.1177/0013916513509481
https://doi.org/10.1080/14792779943000035
https://doi.org/10.18637/jss.v036.i03
https://doi.org/10.1007/s11292-020-09435-w
https://doi.org/10.1177/0013916517710310
https://doi.org/10.1177/0013916584164005
https://doi.org/10.1108/IJSHE-09-2013-0118
https://doi.org/10.1177/0013916511408069
https://doi.org/10.7326/0003-4819-155-8-201110180-00009
https://doi.org/10.1016/j.jenvp.2010.01.003
https://doi.org/10.1080/15534510600630850
https://doi.org/10.1086/425088
https://doi.org/10.1177/1088868315592334
https://doi.org/10.1596/978-1-4648-0342-0
https://doi.org/10.1016/j.jbusres.2015.04.004
https://doi.org/10.1016/j.jclepro.2015.02.071
https://doi.org/10.1509/jim.14.0038
https://doi.org/10.3390/ijerph121114342
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

	How I See Me—A Meta-Analysis Investigating the Association Between Identities and Pro-environmental Behaviour
	Introduction
	Aim 1: Associations Between Overall Identity and PEB
	Aim 2: Associations Between Individual and Group Identities and Overall PEB
	Aim 3: Associations Between Overall Identity and Individual and Group PEBs
	Aim 4-6: Measures, Research Setting, and Samples as Moderators

	Method
	Protocol
	Eligibility Criteria
	Criterion 1
	Criterion 2
	Criterion 3
	Criterion 4

	Information Sources
	Search Strategy
	Study Selection Process
	Data Extraction Process and Analytical Procedures

	Results
	Aim 1: Identity and PEB
	Aim 2: Individual and Group Identities and PEB
	Aim 3: Identity and Individual and Group PEBs
	Aims 4-6: Measures, Research Setting, and Samples as Moderators

	Discussion
	Aim 1: Overall Identity and Behaviour
	Aim 2: Different Identities and Overall Behaviour
	Aim 3: Identity and Different PEBs
	Aim 4-6: Measures, Research Designs, and Samples

	Future Directions
	Practical Implications
	Individual Identities
	Group Identities
	What Identity Means for Policy

	Conclusion
	Data Availability Statement
	Author Contributions
	Funding
	Supplementary Material
	References


