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Abstract

This paper supports an understanding of individual behaviour as an inherent part
of a holistic approach to implementing urban sustainability. Based on this premise,
the types of behaviour that are associated with the implementation of urban
sustainability are highlighted. Challenging the tacit assumption that behaviour can
be changed by merely changing policy and the built environment, an expanded
view of behaviour change is proposed. This includes a literature study of other
relevant disciplines investigating key factors that impact on individual decision-
making, which are categorised as socio-cultural, demographic and psychological.
Also, the importance of habitual behaviour as mitigating factor for behaviour
change is discussed.

In conclusion, a schematic model of the individual’s role in decision-making
and thus on urban sustainability realisation is proposed. The purpose of this is to
clarify the duality between provision and use of urban sustainability strategies. As
such, this paper constitutes preliminary work to the development of a holistic and
integrated theory and research framework for the implementation of urban
sustainability taking into account infrastructure, policy, behaviour and other
aspects.

Keywords: urban sustainability, individual behaviour, sustainable behaviour,
behavioural change, adoption.

1 Introduction

This paper builds on a previously established model of the urban sustainability
concept [1]. Fig. 1 shows urban sustainability viewed as a holistic concept that
encompasses several arenas (global/abstract, local/concrete) as well as different
actors. The figure also reveals that collective and individual behaviour is the
subject of many urban sustainability strategies. Individual behaviour must
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therefore be understood as an integrated part of implementing urban sustainability
strategies. It also becomes apparent that individual behaviour is governed by a
variety of factors, such as demographic attributes, attitudes, lifestyles and the
cultural environment.

Through a literature study of relevant theory we review the current perception
and application of the concept of urban sustainability. Based on this we propose
an increased focus on individual behaviour and which behaviours are most critical
for successfully implementing urban sustainability. While external factors for
individual decision making have previously been categorised as cultural and social
[2], we deepen and extent this understanding to include psychological factors. In
order to investigate factors and attributes that can influence decision making,
existing models for individual decision making are reviewed.
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Figure 1: Urban sustainability as a set of concepts and sub-concepts [1].

Disciplines such as urban planning and design often operate under the tacit
assumption that physical infrastructure and provision of services (in addition to
policies) ‘automatically’ will have an impact on behaviour, i.e. moderate
undesired behaviour towards desired behaviour. However, there is little evidence
to support this provision-use correlation [3]. We therefore suggest a stronger
awareness for the individual decision-making process, also in physical disciplines.
To gain a better understanding of the factors that impact individual behaviour, we
look towards model from communication theory and environmental psychology,
acknowledging the need for a more anthropocentric approach to implementing
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urban sustainability strategies. While we acknowledge the obvious relevance and
necessity for physical, infrastructural, functional and political provision as a
prerequisite for successful urban sustainability implementation, this paper focuses
on the user side, i.e. the individual and his or her decision-making processes within
an urban setting.

From Fig. 1 we can also see that the realisation of the urban sustainability
strategies can be divided into institutional-provisional (actors and means) and
individual-behavioural actions (means and users). (Provisional here means
regarding provision, supply and facilitation and will be used as such in this paper.)
Urban institutions need to provide infrastructure and services and facilitate their
use (through policy and incentives); urban individuals on the other hand need to
actually choose to use the provided infrastructure, services and facilities, and
change their behaviour accordingly. This paper focuses on the latter, resulting in
a theoretical and methodological framework that integrates both physical, policy
and behaviour aspects in order to holistically propose and assess future urban
sustainability strategy implementation.

2 Defining individual sustainable behaviour in an
urban context

By ‘implementation of urban sustainability’ we mean concrete actions taken to
realise chosen urban sustainability strategies [2]. This points toward the fact that
the implementation process depends on several different stakeholders: political
instances, public institutions, private corporations — but also the urban population.
Reviewing some of the commonly proposed urban sustainability strategies
(such as modal change, intensification, renewability, etc.) (Fig. 2), it becomes
apparent that these strategies can be viewed as having an institutional (red) and an
individual (green) aspects for realisation. While some behaviours happen seldom
and have a long-term impact (e.g. choice of dwelling location, dwelling type and
household size), others are repeated often and can therefore become habitual
(travel behaviour, energy consumption, waste separation) (see section 3.4).
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Figure 2: Urban sustainability strategies and their realisation [2].
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In the following we will use modal change from car toward public transport as
an example. For this change to be facilitated, institutions need to provide:
1) appropriate and accessible infrastructure for public transport, 2) frequent and
relevant public transportation service, and 3) incentives against car use (road
taxation, road toll, parking fees, parking restrictions) and in favour of public travel
(affordable tickets). When these infrastructural and political factors are covered,
then 4) the individual has to make the decision to use the provided infrastructure
and travel by public means in order to fully implement the respective urban
sustainability strategy. Based on this, we propose a dual approach, with provision
of infrastructure (context) and policy on one side, and individual choice and
collective behaviour (society) on the other.

In this decision-process (against the car and for public transport) several factors
such as travel cost, duration, comfort, convenience, status, directness of journey,
feeling of safety, etc. will influence the individuals’ action. In the following we
will give an overview of several relevant sets of factors.

3 Factors for individual decision-making

The following gives an overview of relevant factors for individual decision-
making based on a literature study of relevant communication and environmental
behaviour theories.

These reveal that the factors based on which people make choices are many,
and they range from institutional provision, and social situation to cultural context.
People might act based on convenience, financial restraints, out of habit or based
on their values and beliefs. In other literature factors for behavioural choice
are often categorised into practical/instrumental, normative/symbolic and
hedonic/affective [4].

Despite the fact that these factors arguably overlap and depend on each other,
this paper categorises factors impacting on the individual decision-making process
into:
= individual cultural attributes: attitudes, values and beliefs that are impacted by

society, community and culture;

» individual social attributes: measureable demographics that consciously or
unconsciously impact decision-making;

» individual psychological attributes: emotions that govern decision making
affectively.

Viewing the implementation process of sustainable behaviours from an
individual point of view, in a previous publication [1] we argue that urban
sustainability can be viewed as a social innovation according to Rogers [5]. He
describes the adoption process in five stages: knowledge, persuasion (positive or
negative attitude), decision (acceptance or rejection), implementation (use) and
confirmation [5]. In the following we present the findings of the literature study
structured according to this five-staged process since it offers a sound perspective
of decision-making.

Providing the individual with knowledge about a technological or
infrastructural innovation, or about the impact of their behaviour is important. In
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fact a linear progression between knowledge-awareness-behaviour has earlier
been proposed in the Deficit model [6, 7]. However, this model was criticised for
being an insufficient and inappropriate basis for policy making [6, 8], as well as
assuming a direct link between attitudes and behaviour [9].

Persuasion as described by Rogers [5] is the process where the individual
develops an attitude towards the respective technological or infrastructural
innovation. Here not only the individuals’ personal attributes play a role, but also
the social and cultural environment in which the individual lives. Therefore
interpersonal approaches that target the community as well as the individual have
been suggested [6, 8] (see section 3.1).

The decision making process, i.e. the acceptance or rejection of the introduced
innovation is what is particularly relevant to this paper. This is where the
individual develops a concrete response to given impulses, and where many other
factors impact on the adoption of a certain behaviour (see section 3.2 and 3.3).

The implementation of the innovation manifests in the actual behaviour, e.g.
the use of buss for work travel. This is traditionally what the implementation of a
certain urban sustainability strategy can be measured in, e.g. public transport
patronage.

The confirmation process is reflective and only happens after the innovation
was accepted or rejected, e.g. choice of buss or car. This fifth stage is particularly
important as it gives the adoption process a feedback loop that provides for
possible change of the initially adopted attitude and decision.
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™

[Knowledge 5| Persuasion |5 Decision p{Implementation s Confirmation)]

™

Psychology

Figure 3: Adoption process adopted from [5].

Based on the above process description, we will first look at factors that play
into the persuasion process, and second into the decision process.

3.1 Individual socio-cultural attributes (attitudes, values, beliefs, norms)
impacting on the persuasion process

As mentioned above, attitudes can be the result of what Rogers [5] calls
persuasion. This process is something that happens between the individual and his
or her environment as well as within the individual. One category of factors that
plays into this part of decision-making is the socio-cultural influence that
individuals experience when interacting with their local community. Here, general
ethics and moral play a fundamental role. Social norms, values and beliefs also
help to form an attitude, which together constitute the basis for a positive or
negative response to an innovation.
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This aspect of decision-making has also been referred to as normative [10] or
symbolic [4, 6, 11], because it is based on normative and moral considerations and
feeds back into social identity. Whitmarsh and O’Neill [12] for instance describe
the role of pro-environmental self-identity (i.e. a sense of self) on pro-
environmental behaviour. The symbolic meaning of adopting a certain technology
or displaying a certain behaviour can be interpreted as part of one’s maturity,
intelligence, awareness, agreeableness, conscientiousness and openness [4].

This way of decision-making is described in individual behavioural theories
[6, 13] that take larger cultural and social influences into account, such as Norm
Activation Theory [14] and Values-Beliefs-Norms Theory [15]. These theories
describe the occurrence of altruistic behaviour based on people’s concern for
others, their awareness for consequences, their recognition of responsibility and,
consequently, their moral obligation to protect common welfare [6]. Despite being
models that discuss individual decision-making, they see the individual as part of
a larger community that influences their behaviour.

Also, interpersonal and network theories such as Triandis Theory of
Interpersonal Behaviour [16], Social Learning Theory [17] and Social Capital
Theory [18] have been referred to in order to explain how individual actions are
influenced by their relationships with others. Such sociological theories are
grounded in the hypothesis that individual behavioural change is best achieved by
addressing communities (social networks, social support groups, role models,
mentors) [6]. Particularly, Social Learning Theory overlaps with Rogers [5]
Diffusion of Innovation in so far as both theories place great meaning on
observation of behaviour for learning.

One way to record individual’s persuasion is through attitudes. An established
way of recording attitudes is administering a questionnaire with attitude statements
where respondents can rank their level of agreement on a Likert scale. However,
attitudes might not be reliable predictors of actual behaviour (attitude-behaviour
gap) [6, 19].

Awareness has been argued to be a relevant factor for attitudes [20, 21], as well
as the importance of certain attributes of the respective technology [20].
Gatersleben et al. [22] for instance point out that the perceived impact of one’s
behaviour will contribute to forming a negative or positive attitude. A feeling of
influence (awareness of consequences) can lead to a sense of responsibility
(ascription of responsibility), and can contribute positively to behaviour.

All these factors can contribute to what elsewhere has been called intention or
motivation [4, 13, 23] to adopt a certain action. This might be reported in
willingness to change behaviour. This indicator becomes particular important in
the discussion about whether the pure knowledge or awareness about an action
actually contributes to making a change [9, 24], like the Deficit Model would
suggest [6, 8, 9].

3.2 Individual social attributes (socio-economic demographics) impacting
on the decision process

One of the most viable and obtainable social data in terms of empirical
investigation is demographic information, such as gender, age, income, education,
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households size. These are personal attributes, while impersonal attributes such as
employment rates and crime rates can also play a role. These variables have
repeatedly been used to categorise user groups and relate to sustainable behaviour.

Gender has rarely been related to environmental behaviour [25]. However, a
medium-sized relationship between gender and the distance between home and
used facilities was detected, with women using facilities closer to home [2]. Age,
as an attribute, might prove not to be directly related to behaviour, but might have
indirect implications through its correlation with income. Thus, it has repeatedly
been shown to relate to behaviour [2, 22, 25-27]. Household size has been related
with domestic per capita energy consumption [20, 22, 25], and held the strongest
explanatory power for water and energy consumption as well as negative dwelling
and travel behaviour [2]. The level of income has also been shown to negatively
relate to sustainable behaviour [20, 22, 25, 26, 28]. It has repeatedly been claimed
that high income is one of the most adverse factors to overcome in implementing
urban sustainability, since financial incentives are likely to have a lower effect in
affluent populations [2]. A related variable, the level of education, can be seen to
be positively related with income and might have a similar negative impact on
behaviour [20, 22]. This is despite assumed relationships between education and
awareness. Employment is another variable relating to environmental behaviour
[20-22, 25, 28].

Here, some of the instrumental aspects of decision-making become apparent;
this means a rational evaluation of functionality, utility, performance and
reliability [4]. Particularly purchase price and running cost will most likely be
relevant in relationship to personal economy.

Decision-making theories such as the Rational Choice Theory and the Theory
of Planned Behaviour [29] are based on the assumption that functional attributes,
such as cost and benefit, play a decisive role. These theories assume that behaviour
is based on rational and reasoned decisions, which engage cognitive facilities
[6, 8, 13]. While this can be true for socio-economic aspects that govern an
individuals’ financial ability to use a certain service, it has been argued that other
less rational factors also play into decision-making.

Thus, demographics have been readily applied and investigated in order
to understand travel behaviour (e.g. in analysis and forecasting). However,
Anable et al. [6] argue that “personal characteristics can explain increasingly
minor variations” (p. 127), often show inconsistencies and that subjective aspects
such as attitudes and values increasingly infiltrate such traditional investigations.

3.3 Individual psychological attributes (emotions and affect) impacting on
the decision process

Another set of factors, possibly among the most decisive [23], consists of
emotional responses to a new technology or innovation. Such emotional responses,
also called affect, can be positive (pride, happiness, satisfaction, excitement,
pleasure) or negative (fear, worries, anger, stress, boredom) [23, 30]. Other such
affects can be guilt, embarrassment or pleasure (hedone) and these aspect are
therefore often referred to as hedonic [4, 10].
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This is mainly based on Loewenstein and Lerner [31] and has been widely
investigated [23]. Brannigan [32], for instance, says that behaviour is mainly
governed by the pursuit of pleasure and the avoidance of fear.

The relevance of these individual and subjective aspects makes it difficult to
develop strategies that respond to user groups, since for instance demographic
groups are rarely homogenous in their psychological disposition. Particularly
when the emotions stand in contrast to rational factors (i.e. ‘public transport is
cheaper but I feel unsafe using it’), individuals tend to decide in favour of their
emotions — not reason [23]. It is therefore crucial to appeal to the avoidance of
negative emotions as well as the achievement of positive emotions when
introducing new technology or policy, in addition to appealing to rational aspects.
Installing a sense of pride, ownership, security or pleasure in people can strongly
contribute to them developing a positive attitude and action.

Here Brannigan [32] suggests slowing down the decision-making process so
that the affect regulation (duality of emotions plus ratio) can bring non-conscious
action into the conscious sphere and leave room for reflection.

In order to incorporate all of these barriers we will in the following discuss
habits as a strong factor. The concluding proposal for a coherent framework for
understanding and researching the change of behaviour in terms of urban
sustainability will also incorporate social and situational factors (see section 4).

3.4 Automated decisions: habitual behaviour

All the above presented behavioural structures assume a conscious or non-
conscious (but still cognitive) process of decision-making. However, some
behaviours are not decided upon but have become automated, namely habits.
“Habits are repeated behaviours that have become automatic responses in
recurrent and stable context” [13, p. 22] and habitual behaviours are effortless [32].
This applies for instance to travel behaviour, which is rarely deliberated and often
based on routines. For habits, past behaviour is the best predictor of future
behaviour [13, 19]. Verplanken [13], therefore, suggests that changing attitude in
order to change behaviour might not be effective in habitual behaviour. A better
strategy might be changing the behaviour first (e.g. through legislation, taxation,
infrastructure, availability of products, etc.) and adapt attitudes later on. It is also
suggested that a situational change (moving, job shift, change in living situation,
etc.) are favourable conditions for discontinuing habits [13]. To an extent, this
might also be true for the introduction of new infrastructure which impacts on
individual routines. It is therefore suggested that the implementation of new
infrastructure and polices is accommodated by strong focus on individual
behaviour and the possibilities to change it [33].

Schwanen et al. [34] on the other hand argue for the need to reframe the
common understanding of habits away from an “automatically cued, repetitive
behaviour of individuals” and toward a “generative and propulsive capacity
brought about by repetition and belonging to the body-mind-world assemblages”
(p. 305). They among other propose increased focus on positive habit formation
as well as habit breaking and see habits as capacities. From this it becomes
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apparent that there is a need to research and better understand habitual (travel)
behaviour in order to be able to facilitate behavioural change.

4 Toward an integrated approach

The purpose of this literature study of factors for individual behavior and its
relevance to urban sustainability implementation, is to gain a better understanding
of the realisation process and the mechanisms in place for individuals changing
their behavior from carbon-intensive toward more sustainable.

Wall [35] proposes a combination of the Norm Activation Theory, Value-
Beliefs-Norm Theory, the Theory of Planned Behavior as well as affective
evaluations (freedom, status), symbolic evaluations (self-identity) and habits.
Huijts et al. [23] on the other hand assert that “no comprehensive framework for
sustainable energy technology acceptance has yet been proposed” (p. 526).
The same is true with regards for sustainable urban behavior in general. While
Huijts et al. [23] conclude with a schematic model of the technology adoption
process, we attempt to develop an integrated approach combining the behavioural
model with aspects of provision. The purpose of such a coherent model is to be
able to better understand and research the implementation process of urban
sustainability strategies.

The presented ideas can be summarised in a schematic model of the individual
decision making process as defined by cultural and normative-symbolic,
demographic and instrumental, and psychological and affective-hedonic factors
(Fig. 4). We have further pointed out the attitude-behaviour gap and suggest that
while pro-environmental attitudes are a precursor of sustainable behaviour, they
are not the only predictor. And sometimes — as in the case of habitual behaviour —
they might not be relevant at all.
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Figure 4: Individual decision making process based on community, context
(provision and policy) and personal attributes (authors).
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The above presented review informs a holistic research framework that can
contribute to understanding and investigating concrete strategies. This preliminary
model will also help to develop a research framework [33]. Here individual choice
will be treated as one part of a dual process of implementation (provision and use).
This comprehensive framework can inform both theoretical approaches to urban
sustainability as well as improve the development of urban sustainability
strategies. In addition, this dual approach has relevance for developing a more
holistic monitoring and assessment methodology for urban sustainability
strategies. We therefore hope to spark new research approaches that investigate
the success and failure of real-life examples.
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