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determinants using closed-answer surveys
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Abstract Changing human behaviours is a key facet of ad-
dressing global environmental issues. There are many fac-
tors (i.e. determinants) that could influence whether an
individual engages in pro-environmental behaviour, and
understanding these determinants can improve efforts to
protect and restore the natural environment. However, des-
pite published criticism of poor survey design, there is little
practical guidance on how to capture these determinants
accurately in closed-answer surveys (those with predefined
answer options). A recent literature review summarized be-
havioural determinants of pro-environmental behaviour.
We build on this by providing practical insights into how
 key pro-environmental behavioural determinants can
be measured through closed-answer surveys. We reviewed
 papers published during – that met the criteria
for inclusion. These papers captured  measurements of
the  determinants. We found seven types of question for-
mats used, including scales (Likert scales, semantic scales
and a pictorial scale), multiple-choice questions (where re-
spondents could select either one or more answer options),
binary questions and ranking questions. We then synthe-
sized design considerations both specifically for each format
and more broadly across surveys. These considerations in-
cluded using validated measures, reducing cognitive burden
and biases (e.g. social desirability bias, order effects, recall
bias), selecting the question format (e.g. different formats
of multiple-choice or binary questions) and using best prac-
tices for scale questions. The insights collected through this
review provide practical advice for developing closed-
answer surveys that robustly and usefully measure key
determinants of pro-environmental behaviour.
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Introduction

Determinants of pro-environmental behaviour

There are widespread and increasing efforts to address
human dimensions of conservation, which are now re-

cognized as critical to achieving global environmental goals
(Bennett et al., ; United Nations, ). At the individ-
ual level, pro-environmental behaviour generally refers to
conservation lifestyle behaviours (e.g. household actions),
social environmentalism (e.g. peer interactions and group
membership), environmental citizenship (e.g. civic engage-
ment) and land stewardship (e.g. support for conservation;
Larson et al., ). To influence any human behaviour to be
pro-environmental, or at least better for conservation, it is
necessary to understand the determinants resulting in
more or less of a target behaviour (Steg & de Groot, ;
van Valkengoed et al., ). These determinants are
grounded in an individual’s perception of themselves and
others, what they feel is important or good and their person-
al experiences, amongst other things. A recently published
review provides the most comprehensive summary to date
of individual behavioural determinants of pro-environmental
behaviour (van Valkengoed et al., ). Of the  deter-
minants identified (see supplementary material in van
Valkengoed et al., ) we selected  that we considered
most relevant to large-scale surveys, based on discussions
and work over a -month period for Natural England, UK,
which conducts annual environmentally focused surveys.
We thus based our selection on a determinant’s applicability
to multiple pro-environmental behaviours that could be
measured nationwide and its ability to be measured within
the context of a larger survey without adding excessive cog-
nitive burden. Table  defines these  determinants.

Measuring behavioural determinants

There are a multitude of ways by which pro-environmental
behaviour and its determinants can be measured, such as
through laboratory or field-based studies of actual behav-
ioural decisions (e.g. energy meter readings; Lange &
Dewitte, ). More commonly, however, we must rely
on self-reported measures, whereby respondents disclose
the information themselves (Newing et al., ).
These measures can be collected through methods such as
surveys, interviews or focus groups, which can be formatted
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using closed-answer questions with predefined answer op-
tions that the respondent must select from and/or open-
answer questions that allow the respondent to answer in
any way they choose. The data collected through

closed-answer questions can be defined as quantitative in
the sense that they are analysable using statistical methods
(even if those methods are for non-numerical data; i.e.
categorical data), whereas open-answer questions could

TABLE 1 Definitions of  pro-environmental behavioural determinants identified by van Valkengoed et al. () and assessed in this
review, with the search term used for each in Google Scholar (Google, b).

Behavioural
determinant Definition Search term

Ascription of
responsibility

The extent to which people personally feel responsible for the
negative environmental consequences of their actions (van
Valkengoed et al., 2022).

(‘Ascription of responsibility’) AND
(Environmental OR Climate)

Attitudes The degree to which a person positively or negatively evaluates a
particular behaviour (van Valkengoed et al., 2022).

(Attitudes) AND (Environmental OR
Climate)

Connection to
nature

The extent to which humans see themselves as part of nature
(Barragan-Jason et al., 2022).

(Connected OR Connectedness OR
Connection OR Relatedness) AND (Nature)

Descriptive norms The extent to which people believe others engage in a behaviour
(van Valkengoed et al., 2022). May also be referred to as ‘sub-
jective norms’.

(‘Descriptive norms’) AND (Environmental
OR Climate)

Environmental
concern

Concern, worry or fear about environmental problems (van
Valkengoed et al., 2022); sometimes subsumed under attitudes
or knowledge.

(Concern OR Fear OR Anxiety) AND
(Environmental OR Climate)

Environmental
self-identity

The extent to which people think of themselves as
pro-environmental (van Valkengoed et al., 2022).

(‘Self-identity’ OR identity) AND
(Environmental OR Climate)

Habits Unconscious routines in behaviour (van Valkengoed et al., 2022). (Habits) AND (Environmental OR Climate)
Injunctive norms The extent to which people believe a behaviour is commonly

approved or disapproved of by people or groups (van Valkengoed
et al., 2022).

(‘Injunctive norms’) AND (Environmental
OR Climate)

Knowledge Understanding of the scientific facts about the causes & impacts
of environmental problems (van Valkengoed et al., 2022).

((Knowledge) AND (Environmental OR
Climate)

Outcome efficacy The extent to which people perceive their behaviour as effective
at contributing to resolving environmental problems (van
Valkengoed et al., 2022). May also be referred to as ‘response
efficacy’.

(‘Outcome efficacy’) AND (Environmental
OR Climate)

Personal norms A person’s perceived moral obligation to engage in or abstain
from a particular behaviour (van Valkengoed et al., 2022). May
also be referred to as ‘moral norms’ or ‘moral obligations’.

(‘Personal norms’) AND (Environmental OR
Climate)

Problem awareness The awareness that performing or not performing a certain be-
haviour increases environmental problems (van Valkengoed et al.,
2022).

(‘Problem awareness’ OR ‘Awareness of con-
sequences’) AND (Environmental OR
Climate)

Risk perception An individual’s evaluation of the likelihood & severity of a par-
ticular environmental hazard (van Valkengoed et al., 2022). Risk
perception in this context does not refer to the perceived risk of
penalties associated with not complying with a given policy or law
(which is how the term is used in the context of illicit behaviours).

(‘Risk perception’) AND (Environmental OR
Climate)

Self-efficacy The extent to which people feel capable of implementing a specific
action (van Valkengoed et al., 2022). May also be referred to as
‘perceived behavioural control’.

(‘Self-efficacy’ OR ‘Personal efficacy’) AND
(Environmental OR Climate)

Self-focused
emotions

Emotions, often negative, that people feel in response to their own
environmental behaviour, including guilt, shame & pride (van
Valkengoed et al., 2022).

(‘Self-focused emotions’ OR Guilt OR Pride)
AND (Environmental OR Climate)

Trust Inconsistently defined. May refer to an individual’s perception
that an actor (stakeholder, messenger, policy, etc.) is competent,
objective, fair, reliable and caring, or that the actor will act eth-
ically & in line with the individual’s needs & wants (Wynveen &
Sutton, 2015; Amin & Tarun, 2020; van Valkengoed et al., 2022).

(Trust) AND (Environmental OR Climate)

Values Concepts that transcend specific situations/actions & serve as
guiding principles for an individual in their life (Steg & de Groot,
2012).

(Values) AND (Environmental OR Climate)
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be considered to collect quantitative or qualitative data
(i.e. data that would require transformation to be analys-
able statistically).

Conservationists can use any combination of social sci-
ence method, question and data type, each of which has
different merits and drawbacks (for a detailed overview
of applied social science methods for conservation, see
Newing et al., ). Open-ended questions, for instance,
can be useful for not limiting respondents to predefined an-
swer options, and interviews, instead of surveys, allow more
extensive time and thus discourse with a respondent.
However, an open-answer interview also takes more time
to conduct and analyse and is more difficult to replicate.
Closed-answer surveys, on the other hand, may limit
some variability and depth in answers, but they are a pop-
ular method across conservation because they take less
time to conduct and analyse, especially with large sample
sizes, and are easier to replicate, thus making them easier
to test and refine more precisely.

However, despite the prevalence of closed-answer sur-
veys and the available guidance for conducting human re-
search and surveys in particular (Newing et al., ;
Sutherland et al., ), there has been criticism of survey
robustness in conservation research (St. John et al., ).
Given the recognized importance of addressing human
dimensions of conservation, it is critical that, regardless of
their background in the social sciences, conservationists
have the tools to precisely and usefully measure factors
influencing human behaviour (Bennett et al., ). We
conducted this review to assess how  key pro-environ-
mental behavioural determinants are being measured
globally by conservationists using closed-answer surveys.
We synthesize practical insights to increase the consistency,
accuracy and ease of measuring pro-environmental behav-
ioural determinants.

Methods

For this review we ran a literature search on each of the 
pro-environmental behavioural determinants (Table ).
To be included, a study had to meet the following criteria:
() measure one or more of the  pro-environmental
behavioural determinants; () use a closed-answer survey;
() include the text used for measuring the determinant
(e.g. all of the scale statement(s) and the scale itself) and
some reflective/reasoning text regarding measurement
methodology; () relate to environmental fields; () be a
peer-reviewed paper; () be primary research; () be pub-
lished in  or later (to capture the last  years); and
() be published in English (this restriction was because of
author capacity and we acknowledge this limitation).

We used Google Scholar (Google, b), which has a
higher search term character limit than many other search
engines, is not limited by publisher, country or language

and is an all-text search service (i.e. it looks for search
terms throughout publications, not just in titles and
abstracts). To reduce bias from our past search history
and affiliations, we ran our searches using an incognito
window in Google Chrome. Google Scholar ranks search
results by relevance to search terms and by factors such as
how recently and often a paper has been cited (Google, a).

Prior to running the full search in February  we con-
ducted multiple test searches using variations of the search
terms. We used four a priori-identified papers recom-
mended by experts in the field to test the search structure.
We found three of the four papers to be identifiable directly
in the search results and one to be identifiable indirectly,
as the author had other similar papers displayed in the
search results. We performed  separate searches, one
on each determinant (Table ). We then combined all 
search terms with ‘AND (Survey OR Closed-answer OR
Questionnaire OR Poll OR Measure)’ to capture papers
with survey methods, as well as ‘AND (Behavio* OR
Nudg*)’ to capture behaviour-related papers.

We screened the top  hits per determinant. We found
this number produced a large amount of high-quality data
(almost all hits warranted a detailed assessment for inclu-
sion) and resulted in information that began to repeat itself,
indicating thematic saturation in the search results. We ex-
tracted the following information from each paper: research
details (e.g. year and country), whether the paper tested a
behavioural model, theory or paradigm, overall survey
methodology, pro-environmental behaviour measurement
details (if behaviour and not behaviour intent was mea-
sured) and measurement details of behavioural determi-
nants (e.g. question format and number of questions).

Literature review findings

We screened  papers and included  published during
–. These papers captured  measurements of
the  behavioural determinants, covering  countries or
country combinations. Some % of measurements were
offline, % were online (some were both online and off-
line) and % of measurements were done in the context
of a theory explicitly discussed by the authors. The full
data are available in Supplementary Material , and find-
ings on behavioural theories discussed by the authors are
available in Supplementary Material .

Question formats

Seven types of question formats were used in the litera-
ture to assess the  behavioural determinants and pro-
environmental behaviour (if it was measured; Table ).
These formats included scales (Likert scales, semantic
scales and pictorial scales), multiple-choice questions
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(where respondents could select one or more answer
options), binary questions and ranking questions.

Scale questions The most common question format was
scales. For this review we define scale questions as those
whereby respondents rate statements in standalone ques-
tions (but it should be noted that the term ‘scale’ can also
be used to describe an overarching prescribed set of ques-
tions that are used in combination, such as the New
Ecological Paradigm scale; Stern et al., ).

In standalone Likert-scale questions, respondents are
presented with one or multiple statement items and then
asked to rate their agreement with or strength of feeling
for each item (Wang et al., ). The phrasing of these an-
swer scales varied, for example: ‘Strongly disagree–Strongly
agree’, ‘Never–Always’, or ‘Not at all important–Extremely
important’. We found Likert scales to be used for every
determinant and pro-environmental behaviour.

We also found the semantic differential scale (i.e. bipolar
scale) used to assess attitudes. In a semantic scale the state-
ment item often references a behaviour, situation or policy,
amongst others, and respondents may be asked to rate this
item multiple times across different scales (the sum of these
ratings is seen as a single attitudinal measure). For example,
Liu et al. () asked respondents to rate their attitude

towards car transport reduction along four seven-point scales:
‘Harmful–Beneficial’, ‘Disgusting–Pleasant’, ‘Bad–Good’, and
‘Unworthy–Valuable’.

We found one pictorial scale (i.e. visual scale) used.
The Inclusion of Nature in Self scale assesses the connection
of respondents to nature (Schultz, ), in which respon-
dents are shown Venn diagrams in which the two circles re-
present themselves and nature. This seven-point scale has
seven images of circles that vary in how much they overlap,
ranging from completely separate to fully overlapping
(Liefländer et al., ).

There is substantial literature on the use of scales and
what constitutes best practice (Boateng et al., ; Jebb
et al., ). Important considerations for scale items in-
clude using single- versusmulti-itemmeasurements, reverse
coding and item order. Eighty-nine per cent of studies using
scale questions included multiple item measurements for a
given determinant. Usingmultiple items decreases the prob-
ability that any one item will skew results and permits as-
sessments of internal consistency as a basis for factor
analysis (see the Design considerations section below).
Furthermore, as most items are positively or negatively
framed, authors should include items framed from oppos-
ing value orientations (such items are then reverse coded).
Reverse-coded items reduce social desirability bias (see

TABLE 2 Results from the literature review in terms of question formats used in closed-answer surveys to assess pro-environmental be-
havioural determinants (Table ) and whether these determinants were assessed via a single or multiple questions in a given study. The last
row indicates whether the question formats were also used to directly measure pro-environmental behaviour in these papers.

Behavioural
determinant

Likert
scale Binary

Multiple
choice: 1+
answer

Multiple
choice: 1
answer Ranking

Semantic
scale

Pictorial
scale

Single
question

Multiple
questions

Ascription of
responsibility

X X X X X

Attitudes X X X X X
Connection to nature X X X X X
Descriptive norms X X X
Environmental
concern

X X X X

Environmental
self-identity

X X X

Habits X X X
Injunctive norms X X X X
Knowledge X X X X X
Outcome efficacy X X X
Personal norms X X X
Problem awareness X X X X
Risk perception X X X
Self-efficacy X X X
Self-focused emotions X X X X X
Trust X X X
Values X X X
Pro-environmental
behaviour

X X X X
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Conclusion section) and increase the probability of cap-
turing the true perspective of a respondent, as they should
theoretically answer opposingly on such items. Regarding
item order, when including reverse-coded items it is useful
to mix the order of statements so that not all positive/
pro-environmental statements come first or last. Similarly,
all measured determinants should be randomized, or at
least mixed, to avoid order effects (see Conclusion sec-
tion; Lacroix & Gifford, ) and reduce the probability
of respondents confounding their perception of one item
with another similar item measuring the same construct
(Pakpour et al., ).

Scale orientation is also important. Although some
authors employed a positive-to-negative scale, such as
‘agree’ to ‘disagree’, the greater tendency was to use a
negative-to-positive scale, such as ‘disagree’ to ‘agree’. We
posit that the latter should be preferred because starting
with a negative option may help lessen priming effects for
statements that are often pro-environmentally framed.

In addition, the number of points along the answer scale
varied from four to , with the most common being
five-point and seven-point scales. There has been extensive
debate regarding which of these scales is better, but seven-
point scales may be preferable for measuring attitude-like
constructs as they reduce the psychological distance be-
tween points on the scale and provide more granularity in
the data for analysis without overwhelming respondents
with too large a scale (Wakita et al., ; Joshi et al.,
). Additionally, despite the proliferation of odd-
numbered scales, having a midpoint/neutral option may
not always be best. Taufique et al. (, p. ) purposefully
used a four-point scale to encourage respondents ‘to choose
a positive or negative response to minimise social desirabil-
ity bias’, and because ‘the omission of a midpoint is particu-
larly useful when dealing with Asian respondents, who often
have a higher mid-range response tendency’. See Chyung
et al. () for an often-cited resource on determining
whether to use a scale midpoint, considering factors such
as whether a midpoint would increase response rate whilst
still maintaining data quality.

Scales are widely used because of the nuance they pro-
vide, but they can also be cognitively burdensome to respon-
dents (McLeod et al., ). As such, it is important to
consider participant fatigue across a survey and whether/
when a scale format is best.

Multiple-choice questions Multiple-choice questions were
used to assess injunctive norms, knowledge, problem aware-
ness, ascription of responsibility, connection to nature, self-
focused emotions and pro-environmental behaviour.
Authors used this format most when measuring knowledge
and pro-environmental behaviour. Respondents to
multiple-choice questions were either able to select a single
answer option (i.e. mutually exclusive answers) or multiple

answer options (i.e. non-mutually exclusive answers;
Libarkin et al., ; Zhu et al., ).

Although non-mutually exclusive answers were only
seen in three studies, binary questions in other studies
could have been reformatted into this type of multiple-
choice question. For example, Vesely & Klöckner ()
asked respondents  separate yes/no questions regarding
their past pro-environmental behaviours. These questions
could be merged into one multiple-choice question where
respondents select any of the  behaviours. A benefit of
asking many yes/no questions is that doing so may encour-
age respondents to think specifically about each behaviour.
However, a single multiple-choice question probably reduces
cognitive burden and potentially provides more accurate an-
swers as respondents can select fewer behaviours without
feeling the potential guilt of answering many questions
with a ‘no’ or switching back and forth between ‘yes’ and
‘no’ (which relates to the internal desire of respondents to
feel consistent in their behaviours; Vesely & Klöckner, ).

As with scales, the order of answer options should be
considered when developing multiple-choice questions.
Primacy and recency effects, as part of the serial position
effect, can cause respondents to focus on the first and last
answer options in a list (Murdock Jr, ). In addition,
when looking for a correct answer, as is the case when meas-
uring respondent knowledge, respondents also tend to look
to the middle answer option, particularly if they are unsure
(Attali & Bar-Hillel, ). Randomizing answers helps
reduce these biases.

Binary questions Questions with binary answer options
(yes/no or true/false) were used to assess attitudes, knowledge,
environmental concern, self-focused emotions, environmental
self-identity and pro-environmental behaviour. Similar to
multiple-choice questions, authors used this format the most
when measuring knowledge and pro-environmental behav-
iour. Binary questions are exemplified in Roczen et al.
(), where respondent attitudes were measured using
both Likert-scale questions and  yes/no items, such as ‘I
get up early to watch the sunrise’.

A major consideration for binary questions is whether to
include an ‘I don’t know’ or ‘Prefer not to say’ option. In  of
 studies to use binary questions, the authors did include
this option. Both Bolderdijk et al. () and Ünal et al.
() reasoned that incorporating an ‘I don’t know’ option
in their true/false questions would mean that respondents
were not forced to guess the right answer when they
didn’t know it, thereby enabling the authors to assess re-
spondent knowledge more accurately. Additionally, when
assessing self-focused emotions (e.g. guilt), a third answer
option gives respondents the ability to opt out of answering
instead of forcing them to inaccurately label themselves if
they do not know (Hickman et al., ). However, the use-
fulness of this opt-out option depends on the aim of the
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study. For instance, if study authors want to encourage re-
spondents to make a choice or state whether they perform a
behaviour (especially when the answer is relatively straight-
forward, such as whether the respondent regularly gets up
early to watch the sunrise), then having an opt-out answer
could reduce the usable data points. Data from this opt-out
option are often treated as missing (although sometimes
they are grouped with ‘no/false’), thereby decreasing the
number of respondents with a completed survey that the
authors can use in analyses, which in turn decreases the
statistical power to detect effects.

Ranking questions We found one ranking question used.
Zeng et al. () assessed ascription of responsibility by
first asking respondents ‘Who should take the responsibility
for environmental protection?’ via a multiple-choice ques-
tion with non-mutually exclusive answers. Then they
asked respondents to rank their selected answers in order
of who they think is most responsible for environmental
protection (e.g. () Government, () Every individual, ()
Business enterprises, and () Others). This provided a cre-
ative closed-answer approach to gain nuance from respon-
dent answers without needing to employ an open-ended
question.

Similar to the other question formats, the order in which
answer options are presented can influence the ranking
order given by respondents (Serenko & Bontis, ), and
as such it is important to randomize answer options.
Additionally, surveyors should consider how the respon-
dent will physically create their ranking to minimize cogni-
tive burden. Blasius () found that in web surveys a
drag-and-drop user interface performed better than a num-
bering, arrows or most–least interface at increasing sub-
stantive answers and reducing dropout and non-response
rates.

Design considerations

A number of biases could affect the outcome and accuracy
of a closed-answer survey. Some sources of data error may
be non-directional (i.e. errors across respondents balance
each other out if the sample size is large enough), but this
is difficult to ascertain pre-emptively, so it is best to consider
all potential errors as biases to be mitigated where possible.

One major bias to consider is non-response bias, which
refers to gaps in data on the behaviours and perceptions of
the individuals who do not participate in either the whole
survey or in answering specific questions, making the data
non-representative of the population (Davern, ). This
bias could be mitigated through survey design (e.g. incenti-
vising respondents) and during analysis (e.g. weighting data
to match the population; Okafor, ). Incomplete surveys
or half-hearted answers can also result from a survey placing
too much cognitive burden on a respondent, causing them

to lose interest or become overwhelmed (i.e. cognitive
fatigue); thus survey length, clarity and question ease are
also important considerations.

Any self-reported answer is also inherently subject to re-
spondent perspectives, memories and intentions to convey a
certain image of themselves (Althubaiti, ). All reported
behaviour is prone to recall bias: humans have faulty mem-
ories and often recall their own behaviour inaccurately even
when attempting to be accurate (Althubaiti, ). Measures
of pro-environmental behaviour are especially prone to this
bias (Koller et al., ). Tactics such as asking respondents
to recall short timeframes or prompting their recall by using
memorable temporal landmarks (e.g. national holidays) are
helpful (Gaskell et al., ).

A key driver of self-reporting biases in surveys is social
desirability bias (Wheeler et al., ). This occurs when
respondents consciously or subconsciously modify their
responses to match what they think the surveyor wants to
hear. It results from the inherent tendency of humans to
want to appear socially desirable and to maintain a positive
self-image (Latkin et al., ). To help mitigate this bias,
respondents should be informed about the anonymity
and confidentiality of their responses and that there are
no right or wrong answers (Esfandiar et al., ). The
way questions are phrased can also greatly affect this bias
and thus needs careful consideration. Leading questions
(e.g. ‘Do you agree that wiping out all animals on the
planet is a bad thing?’) probably induce this bias, but
more subtle factors influence it as well. Leviston & Uren
(), for example, discuss how loosely specified behav-
iours (e.g. changing one’s gardening practices) are more
prone to social desirability bias than concrete behav-
iours (e.g. installing a rainwater tank or insulation). In addi-
tion, although behavioural determinants have been most
commonly assessed via direct questions, if the topic is par-
ticularly sensitive to respondents then any direct question,
no matter how carefully crafted, may produce biased
results. As such, conservationists should consider whether
proxy measurements or specially designed indirect
questions (i.e. sensitive questioning techniques) are more
appropriate (Nuno & St. John, ; Cerri et al., ).

Similarly, priming and order can influence respondent
answers. Priming occurs when the respondent is prompted
to think about a certain topic or identification with a certain
group before answering a question, which could be uninten-
tional on the part of the surveyor (Hjortskov, ). For in-
stance, if surveyors ask questions about the child of a
respondent and then ask questions about the respondent
(e.g. their personal norms), the respondent might now be
primed to think about their child and answer the follow-up
questions with a greater focus on the legacy impacts of their
behaviour on future generations. Thus, the sequence of
questions throughout a survey, and the order of statements
within a scale or of answer options within a multiple-choice,
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binary and ranking question can all affect what a respondent
is thinking about and how they think they should answer a
given question (Lacroix & Gifford, ).

Considering such biases, it is crucial to carefully design
how the overall survey is presented to respondents, as well
as how each question and answer is phrased and ordered.
There is a wealth of advice available on this. For example,
Bruine de Bruin () assesses framing effects on survey
questions, and Althubaiti () considers response biases
such as recall and social desirability bias, and how to miti-
gate these effects. For developing scale questions, Jebb et al.
() and Boateng et al. () provide advice specific to
Likert scales (with many principles relating to other ques-
tion formats). Conservationists can also consider, and test,
whether forcing a response will decrease non-response bias
and social desirability bias whilst not increasing half-
hearted/non-substantive answers; this has been discussed
earlier for midpoint scales and opt-out answers added to
binary questions (Chyung et al., ; Ünal et al., )
but is applicable to all question types.

We identified three tactics that conservationists used to
develop survey questions. In % of measurements the
authors relied on previous research (e.g. scales previously
validated by other authors) to design their questions, in
% of measurements the authors piloted/pre-tested their
survey questions and in % of measurements the authors
used a panel of experts to design their questions. Em-
ploying all three tactics is arguably best practice. For in-
stance, Pagiaslis & Krontalis () used existing literature
to develop a survey draft that was reviewed by a panel of
five experts in consumer research and biofuels. The result-
ing questionnaire was then piloted with  consumers
before the final survey was conducted. If translation work
was necessary in a study, authors often used multiple
additional steps to ensure the survey conveyed the same
concepts in the other language and culture. Nguyen et al.
(), for example, used a prescribed back-translation
technique involving two professional translators in English
and Vietnamese, followed by a review from two other
bilingual researchers and then an expert panel review and
in-depth consumer interviews. Niamir et al. () provide
another example of using all three question development
tactics and translation steps. It is also recommended to check
that scales have comparable psychometric properties after
translation, such as through differential item functioning
(Petersen et al., ).

It is particularly important to contextualize surveys when
respondents are children. Surveyors must consider and test
whether their question-and-answer options are relevant to
younger respondents and how these respondents will inter-
pret them. Nine studies involved respondents under  years
old, and although most authors probably considered their
audience, onlyWallis & Loy (, p. ) explained survey ad-
justments made for these respondents: ‘Based on studies

with adolescents and young people. . .we asked for social
influences in the form of the perceived pro-environmental
activism of their parents and friends.’ There were, however,
some adult-focused studies that adapted surveys for audi-
ences with different literacy levels. For example, Farage
et al. (, p. ) stated: ‘based on our participants’ back-
ground (e.g. literacy level, less practice in expressing opi-
nions and making distinctions)’ they used a four-point
scale represented visually as four circles of varying colour.
The answer options were also written on each circle (i.e.
dark green with ‘Strong agreement’ written; light green
with ‘Agreement’ written; dark red with ‘Strong disagree-
ment’ written; light red with ‘Disagreement’ written).
Respondents could then point to the circle they wished to
select.

Lastly, validation is key across all measurement con-
structs (e.g. scales) in a survey. To validate constructs, sur-
veyors test the validity of a survey (i.e. whether the survey
measures what it is intended to measure; Tsang et al.,
) and reliability. Validity can take many forms, includ-
ing but not limited to criterion validity (i.e. how well scores
on the survey correlate with relevant external, non-test cri-
teria) and construct validity (e.g. whether the scale measures
the construct of focus, itself indicated by convergent valid-
ity, discriminant validity, differentiation by known groups
and correlation analysis; Boateng et al., ). Similarly, re-
liability can take multiple forms, such as test–retest con-
sistency (i.e. whether the survey would give the same re-
sults if it was repeated with the same people) and internal
consistency (e.g. whether all the items in the scale measure
the same variable consistently, often measured with Dillon-
Goldstein’s rho or using the split-half reliability coefficient;
Robinson, ; Revelle & Condon, ). The steps taken
to validate a survey vary across fields, but they can involve
tactics such as expert panels, piloting, testing–retesting the
same respondents and statistical analyses (Tsang et al., ).
Given that validation helps ensure surveys measure what
the surveyor intended, conservationists ought to go beyond
the three-pronged survey development tactic discussed
earlier to confirm that newly developed constructs are
reliable and valid. There is a wealth of literature on how
to validate constructs such as psychometric scales (e.g.
Boateng et al., ; Hughes, ).

Summary and application

Key considerations

Using these insights into question formats and design con-
siderations, we now discuss key recommendations for
choosing question types and designing closed-answer sur-
veys. Conservationists should base any decisions they
make regarding these recommendations on their specific
study context and audience, taking into account factors
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such as audience age, status in a household, literacy, cultural,
financial and/or religious upbringing, and wider socio-polit-
ical trends, sensitivities, physical environment and access.

Use validated measures To ensure surveys reliably meas-
ure what is intended, use validated measures where possible,
but do not assume a question that has been validated else-
where will necessarily work in a new study context: vali-
dation is still necessary. Alternatively, develop surveys
through existing literature, expert panels and piloting, as
well as through any further steps needed for validation.
Translation of surveys requires additional steps.

Select appropriate question formats To increase the com-
prehension and ease of respondents, consider which ques-
tion format is best for the specific information and
audience (e.g. children), such as a scale, multiple-choice,
binary or ranking format. Additionally, consider whether
to use multiple-choice questions with mutually exclusive
or non-mutually exclusive answers, binary questions with
or without a third neutral/opt-out answer, or separate

binary questions, or one multiple-choice question with
non-mutually exclusive answers (Table , Example ).

Use best practices for scale questions To increase the
accuracy and usefulness of scales, use best-practice guidance
such as multiple items with opposing value orientations per
each determinant, scales with a seven-point range starting
from the negative, selecting the right scale (e.g. semantic)
and range (e.g. Never–Always) and considering whether al-
ternative question formats would reduce cognitive burden
(Table , Example ).

Mitigate non-response bias and survey fatigue To increase
response rate and quality of participation, consider factors
such as incentives, weighting respondents and survey length
and understandability. Additionally, consider whether to
remove opt-out/neutral answer options.

Mitigate social desirability bias To reduce the influencing
of respondent results, reassure respondents that answers
are anonymous, use insights on phrasing and order (such

TABLE 3 Hypothetical question formats seen in conservation research, along with potential alternatives created using insights discussed in
this review.

Common question format Potential alternative(s)

Example 1
How much do you agree or disagree
with the following statement?
(a) I am concerned that there are
fewer animals in the forest.
Select one answer.
(1) Strongly agree
(2) Agree
(3) Neither agree nor disagree
(4) Disagree
(5) Strongly disagree

How much do you disagree or agree
with the following statements?
[Randomized and interspersed amongst
other statements]
(a) I am concerned that there are fewer
animals in the forest.
(b) I am not really worried that there are
fewer animals in the forest.
Select one answer per statement.
(1) Strongly disagree
(2) Disagree
(3) Somewhat disagree
(4) Neither disagree nor agree
(5) Somewhat disagree
(6) Agree
(7) Strongly agree

Select one answer
What statement do you agree with the most regarding
whether there are fewer animals in the forest?
(a) I am in no way concerned
(b) I am not concerned
(d) I am concerned
(e) I am very concerned

Example 2
Select one answer per question.
Do you eat bushmeat?
(a) Yes
(b) No
Do you eat chicken?
(a) Yes
(b) No
Do you eat fish?
(a) Yes
(b) No
Do you eat beef?
(a) Yes
(b) No

Select all answers that apply.
Which of the following do you eat on a
weekly basis?
(a) Chicken
(b) Fish
(c) Bushmeat
(d) Beef
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as asking about concrete behaviours), consider sensitive
questioning techniques and consider the potential removal
of neutral answer options.

Mitigate priming and order effects To reduce the influen-
cing of respondent results, randomize question and answer
item order when possible or at least consider how earlier
questions influence later questions and biases such as serial
position effects within answer options.

Mitigate against recall bias To increase the accuracy of
self-reported behaviours, use tactics such as asking about
short timeframes, using temporal landmarks and asking
about concrete behaviours.

See Supplementary Material  for possible measurement
approaches for pro-environmental behaviour and each
determinant based on the formats we found to be most
commonly employed and validated in the literature.

Applying considerations

To increase the usefulness and application of this review for
conservationists, we have used the insights discussed above
to modify two hypothetical questions (Table ).

In Example , first alternative, we changed the scale to a
seven-point scale and rearranged it to start with ‘Strongly dis-
agree’. We rephrased the question and included two state-
ment items with opposing value orientations, varying the
wording slightly to ensure results are not the result of a lack
of understanding of the phrasing (Lacasse, ; that both
statements are perceived in relatively the same way by the
audience should be tested during the piloting phase).
Ideally, the order of these statement items would also be
randomized and interspersed amongst other scale items in
the survey.

In Example , second alternative, we changed the scale to
a multiple-choice question with mutually exclusive answers.
This alternative requires a single question for participants
to answer instead of two scale statements to rate and thus
could reduce cognitive burden. The question is phrased
neutrally and the answer options are ordered with the least
environmentally desirable option first. Given the inherent
ordered nature of these answer options, for participant
comprehension we kept them in order instead of ran-
domizing their order (as would normally be recommended).

In Example we converted the four binary questions into
a single multiple-choice question with non-mutually exclu-
sive answers to reduce cognitive burden. We rephrased the
question to increase the specificity and to narrow the time-
scale to one that is probably easier for respondents to recall.
Additionally, we placed the presumed answer of interest
(bushmeat) as a middle option to reduce primacy and re-
cency effects. Because this question is not asking for a

correct answer, we were, however, less concerned about
the middle option being a bias. In this example we are
assuming that eating bushmeat is not highly sensitive,
otherwise an indirect questioning technique may be more
appropriate.

Conclusion

Addressing pro-environmental behaviour is critical to achiev-
ing global conservation aims, and influencing any behaviour
often requires understanding its underlying drivers. Through
this literature review we assessed how  key determinants of
pro-environmental behaviour are commonly measured using
closed-answer surveys. Given that these determinants span a
range of topics that are important to furthering conservation,
such as human attitudes, norms and values, we believe that the
guidance presented here will be relevant across conservation
globally. We have synthesized practical insights, from using
validated measures to addressing recall and social desirability
biases, to support conservationists in designing surveys more
easily, robustly and consistently.
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