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Abstract

The insights that Social Practice Theory can bring to the challenges of behaviour
change in the ‘Post Occupancy Evaluation’ (POE) of sustainable office buildings
are reviewed. The UK Government has committed to a significant reduction in
carbon emissions. With buildings acknowledged as a major contributor to carbon
emissions, there is an increased urgency to ensure building performance is in line
with design targets. Occupant behaviour is an essential factor in understanding
and reducing the performance gap. Behaviour change models, such as Azjen’s
Theory of Planned Behaviour, provide a lens through which occupant behaviour
can be analysed in sustainable office buildings. The prevalence of economic and
psychological models of behaviour change in this field is considered, and
socially orientated approaches to behaviour change are reviewed. This study
presents a ¢ onceptual framework fort he analysis of social practices within
sustainable office buildings and a role for this framework in POE.

Keywords: post occupancy evaluation, sustainable office buildings, behaviour
change, social practice theory, conceptual framework, building performance.

1 Introduction

The construction and occupation of buildings has led to unsustainable patterns of
resource consumption. The construction industry, therefore, has a vital role in
meeting national and international consumption reduction targets and integrating
sustainability into all aspects of building, from design to deconstruction [1-3].
Globally, buildings contribute 40% of all annual energy consumption and up
to 30% ofal 1 energy-related greenhouse gasem issions [1]. Non-domestic
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buildings in the UK a re responsible for high levels of water and energy
consumption, waste production and contribute to greenhouse gas emissions;
around 18% of CO, emissions are produced by non-domestic buildings [4]. A
range of adaptive and mitigative measures have developed in response to the
pressing need to lower the environmental impact of b uildings, ranging from
technical solutions to regulatory and legislative requirements.

Policy makers and industry are focused on designing and constructing
buildings withalo w environmental impact (e.g. BREEAM; LEED). Th e
construction sector offers the op portunity for low co st reductions in emissions
and resource consumption through technical and n ontechnical measures [5].
However, a growing body of research has emerged around the discrepancy
between predicted and actual performance of non-domestic buildings, termed the
“performance gap” [2]. Post Occupancy Evaluations (POE) assess a wide range
of building performance indicators, ranging from energy and water consumption
monitoring, building simulation modelling to occupant satisfaction, and is a
valuable tool in providing systematic feedback, feed-forward and benchmarking
information.

Research in this field has sought to identify and change individual behaviours
in order to optimise occupant engagement with sustainable buildings [2, 5-8].
This is typically grounded in economic and psychological theory, emphasising
the individualistic economic approach of the rational actor. In the context of
POE, this has been adopted through the widespread application of Building Use
Studies (BUS) methodology [9], where occupants of buildings-in-use or subject
to refurbishment are surveyed to evaluate levels of satisfaction. Whilst this
approach has been succes sfully adoptedt o provide industry witha tool for
“rapid and comprehensive study of user needs in a range of building types” [6],
it may not take the full complexity of daily life and social dynamics within
buildings into account.

Development of sociological, practice-based theories provides an alternative
approach, generating insights into change at societal level with a focus not on
individuals but on practices as the central unit of analysis. Social practice theory
(SPT) may offer an alterna tive approach to understa nding the pract ices of
everyday life in sustaina ble office buildings, which emerge as aresult of the
convergence of elements of meanings, materials and skills [10].

This study reviews POE and sustainable office buildings, and how
individualistic and s ociological approaches have been applied to behaviour
change, so as to present a conceptual framework to better understand practices
within sustainably designed office buildings.

2 Sustainable office buildings and post occupancy evaluation

Heerwagen [7] contends that non-domestic buildings are increasingly considered
as a strategic means to achieve corporate ends. Buildings may not only showcase
the company and its ‘Corpo rate Social Responsibility’ policies, but through
sustainable design, may reduce em issions and res ource consumption costs,
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increase productivity, health, comfort, well-being and provide a future strategic
asset.

UK Government policy in relation to non-domestic buildings is embodied in
national and international regulatory frameworks, directives, conventions and
policies. These include: the Climate Change Act 2008; the Energy Efficiency
Scheme; EU emissions trading system; the EU Directive on Energy Performance
of Buildings; Part L (Con servation of Fuel and Power) of the UK Building
Regulations; as well as requirements for new and existing Government buildings
to achieve the Bu ilding Research Establishment Environmental Assessment
Method (BREEAM) Excellent rating [11].

The UK'’s office sector has been the focus of much research and guidance into
sustainable design. BREEAM [11] set out anum ber of key factors to be
considered at design stage for newly constructed UK office buildings: (i) Good
building management; (ii) How the building contributes to the health and well-
being of staff; (iii) A reduction in CO, emissions from building operations and
transport to and from a building; (iv) Location and access for staff; (v) Water use
and efficiency; (vi) Use of responsibly resourced materials, those with a low
embodied energy and recycled materials; (vii) Best use of the building’s location
and footprint; and (viii) Minimising pollution.

In parallel to a focus on sustainable design, a growing body of literature has
emerged around building underperformance, [2, 9, 12, 13]. This came to
prominence through the PROBE studies (Post-occupancy Review of Buildings
and their Engineering), which studied (1995-2002) the in-use performance of 23
non-domestic buildings and concluded that energy use in occupied buildings
could be double predictions at design stage [9]. The Carbon Trust ‘Closing the
Gap’ report considered the diverse factors contributing to the performance gap
ranging from discrepancies in design assumptions and modelling to building
management, control, occupant behaviour and built quality [13].

POE is central to improving the performance of existing and new building
stock and “leads to better informed design assumptions, and ultimately, to better
solutions” [14]. POE provides a sy stematic review of buildings in occupation,
gathering and analysing relevant data and providing a structured route to
performance gap reduction [3]. Bordass and Leaman [15] summarise the aim of
POE in four key questions:

1. How is this building working?

2. Is it intended?

3. How can it be improved?

4. How can future buildings be improved?
Whilst not currently a mandatory process, POE is well developed for a number
of building typologies, and methodologies. Studies, such PROBE and current
Technology Strategy Board funded post occupancy studies [16], recognise the
importance of building occupants and their impact on building performance. The
Carbon Trust [13] underline the importance of occupant consumption and
environmental behaviour, ranging from influence of building occupants on hours
of use, to facilities management and change of use to co nsumption patterns
within buildings. Spaargaren [17] defines the conceptualisation of environmental
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behaviours as the issues surrounding: “how do ordinary people deal with
environmental matters and in what ways do they perceive, understand, evaluate
and manage the connections between their personal lifestyles and routine
(consumption) practices on one hand and global environmental change on the
other”.

When considering occupants in office bu ildings, many POE’s focu s on
factors considered to impact on productivity. Stevenson [3] identifies key issues
of “comfort; responsiveness to need,; ventilation type; work groups and their
layout in the space; and design intent (including how this has been
communicated to users.)” (p.127).

The building specific nature of POE has necessarily given rise to numerous
techniques and methods to analyse occupant behaviour or satisfaction, which
typically focus on methodological individualism. The absence of formally
structured POE, moreover, has led to a highly client-driven, tailored approach.
Occupant satisfaction in the PROBE study was evaluated through BUS
Methodology surveys. Sawyer et al. [18], in their POE of office buildings
focusing on energy performance and occupant satisfaction, used BUS assessment
questionnaires followed by focus groups to discuss survey findings.
Choi et al. [12] examined dissatisfaction with indoor air quality in modern office
buildings and its impact on occupant health, comfort and performance using a
combination of metered analysis, tech nical field records and on-site user
satisfaction surveys.

3 Changing behaviour

Approaches to changing behaviour have developed through an extensive body of
literature and research. Over 60 distinct socio-psychological models and theories
have been developed from many disciplines including economics, psychology
and sociology [19]. Focus in policy fields hass hifted from established
approaches of legislation and regulation enforcing behaviour change, to
psychological and behavioural economics approaches encouraging, persuading
and promoting behaviour change.

3.1 Economic theories of behaviour change

Theories of economics have driven the development of a number of widely used
behaviour change models [19, 20]. The economic theory of rational choice
proposes that individuals make decisions on the basiso f a cost/benefit
calculation: the individual’s perceived benefit from undertaking a p articular
behaviour [19, 20]. Consumer Preference Theory [21] suggests four elements
informing behaviour: consumer’s available income; cost of goods; consumer’s
taste or preferences; and the assumption of utility maximisation. Such economic
models of co nsumer choice can gene rate predicted behavioural outcomes;
however, an “amoral self’ and “socially isolated individuals acting in pursuit of
their own i nterests” may be im plicit [19]. Economic models, however, have
sought to overcome such limitations by considering psychological factors.
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3.2 Socio-psychological perspectives

With foundations in rational choice theory, psychology and neo-classical
economics, a wide range of theories and models have developed that suggest a
linear, individualistic approach to decision making and behaviour
[19, 20, 22, 23]. This approach assumes that an individual’s attitudes are formed
by perceptions, beliefs a nd preferences, which create a rational ba sis for
behaviour. Attitudes, combined with information provided to the individual, lead
to intentions which are then enacted by the individual. Shove [22] contends that
in the context of promoting sustainable lifestyles, this linear process aims to
persuade individuals to change their behaviour by changing their values and
removing barriers to translating those values into action. The most widely used
model based on this linear process is Ajzen’s Theory of Planned Behaviour
(TPB, Figure 1).

TPB isone ofth e most widely applied models to an alyse and identify
footholds for changing behaviour, and has been adapted to the fields of
recycling, energy use and consumption [19]. TPB is based around three factors:
an individual’s attitudes influence their evaluation of enacting the behaviour; the
individual’s perception of social pressure to enact the behaviour; and the
individual’s perception of their ability to enact the behaviour, their perceived
control.

To apply this model asap redictive tool for behaviour, itist herefore
necessary to understand whether the individual is in favour of undertaking a
particular behaviour, the degree of social pressure they experie nce and whether
the individual feels in control of the action. By identifying and adjusting these
predictive factors, The Theory of Planned Behaviour [23] contends that the
probability of adoption of certain ‘desirable’ behaviours can be increased [19].

EBeliefs about
outcomes

Attitud e
towards the
behaviour

[ Evaluation of

outcomes

Relative | Intention i——| Behaviour
importance of

attitude and norm
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what others
think

Subjective
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| FPerceived H
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Figure 1: Ajzen’s Theory of planned behaviour [23].

The model, however, may assume intentional behaviour and influential
contextual factors may not be n ot fully considered [24, 25]. More complex
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behavioural models, which include multiple variables, address these limitations.
One widely used model in the field of sustainable consumption behaviour is
Triandis’ Theory of Interpersonal Behaviour (TIB) [23]. TIB is underpinned by
the assumption that cognitive elements form attitudes, values, beliefs, needs and
motivations and that in identifying these elements, behaviour can be changed,
however it expands to include contextual and habitual variables. Habits, are
considered to be actions and routines, which are automatic or reflexive, whilst
contextual factors such as external barriers or ena blers area ddressed as
facilitating conditions.

Psychological factors involved in the shaping of intentions are further
explored in the field of behavioural economics. Behavioural economics
considers behaviour to be a result of reflective or automatic systems within the
human brain. Reflective systems are whe re rational, c onsidered decisions are
determined; automatic systems enable unconscious or routine behaviours, such
as habits. Policy makers in the UK have favoured this approach with the recent
development of MINDSPACE by the Institute for Government [8], a policy tool
for behaviour change, grounded in DEFRA’s framework (the 4E’s) and ‘nudge’
techniques including framing, social norming, choice architecture and
psychological discounting. MINDSPACE can be considered to provide a more
holistic approach to behaviour change, however a lack of supporting empirical
evidence and inadequate consideration of wider, unintended impacts have been
suggested [8].

These approaches subscribe to the individualist paradigm, which seeks to
place responsibility for c hange with the individual. Spaargaren [17] argues that,
whilst the application of such individualistic models in the context of sustainable
behaviour has led to an increased a wareness of environmental issues, it h as
proved problematic in its translation to action. This may, in part, be explained by
Blake’s Value Action Gap [26], which contends that attitudes are not necessarily
borne out in action. For example, a pro-environmental response in a survey may
not accurately reflect behaviour in situ.

Individualistic approaches to sustainability aim to influence and persuade
individuals to adopt more pro-environmental ways of living. Contextual factors,
such as socio-technical re gimes, which shape social processes and may override
any cognitive decision making, may not be fully considered by these approaches.

3.3 Alternative approaches

The systemic paradigm is considered by some scholars to have developed in
response to criticism of individualist models [17]. This fo cuses on wid er
institutional actors such as org anisations, companies and local authorities and
relies ont he principles of physical and environmental determinism; that by
providing the physical environment, infrastructure and technology in line with
stringent regulation, it will follow that desired behaviour is inevitable [17].

This approach is criticised for the lack of consideration given to individuals’
capabilities and the dynamics of social life [17]. What is ter med the agency-
structure debate has emerged in response to the wide range of behaviour change
literature, highlighting the limitations of both the individualist and systemic
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paradigms. Sociological, practice-based approaches have experienced a
resurgence as a more balanced approach to addressing our unsustainable patterns
of consumption and lifestyles.

Chatterton [23] contends a m ulti-model approach would provide a m ore
pragmatic response to behaviour change. The scope of the conceptual framework
presented in this paper is limited to social practice theory; however, it may
provide the basis for a future multi-model approach to behaviour in POE.

3.4 Practice based approaches

Theories of practice have their foundations in the works of B ourdieu [27] and
Giddens [28]. Giddens outlines the approach where “the basic domain of study of
the social sciences...is neither the experience of the individual actor, nor the
existence of any form of societal totality, but social practices ordered across
space and time” (p.2). The focus of analysis is moved from the individual to
“shared behavioural routines”. More re cently, asec ond wave of practice
theorists have emerged [10, 29-31].

There is no universal definition of SPT; however, Schatzki [32] notes that
practice theories offer a perspective which is neither individualist nor holist, and
which encompasses interactions between knowledgeable and capable individuals
and social structures, such as technology, infrastructure, institutions, a mongst
others.

The definition of a prac tice has been extensively debated [28, 29, 33].
Reckwitz [29] defines a practice as “arout inized type of be haviour which
consists of several elements, interconnected to one another: forms of bo dily
activities, forms of mental activities, ‘things’ and their use, a b ackground
knowledge in the form of understanding, know-how, states of em otion and
motivational knowledge.” (p.249)

A practice, thus, is shaped by interconnected elements coming together over
time, (e.g. c ooking, laundering, heating and cooling practices). As with the
definition of a practice, there is no authoritative typology of elements which
configure practices, although those frequently cited include: cultural
conventions, images, meanings and symbols; artefacts, m aterials and
technologies; competencies, skills and kno wledge; social and econo mic
institutions; and spatial and temporal organisation [22, 31, 34, 35]. The
individual in practice based-approaches carries the practices, sustaining and
developing them through repeated performance. Shove et al. [10] conceptualise
the interconnecting elements that shape social practices in their T hree Elements
Model (Figure 2).

Practices are d ynamic, constantly changing entities and do not exist in
isolation [10, 31]. Historical influences, technological change and economic
growth all impact onthe life of ap ractice. Individuals engage in multiple
practices, which form part of a norm al life, and practices impact on each other,
creating overlapping bundles of p ractice [10]. Warde [31] contends that “An
individual’s pattern of consumption is the sum of the moments of consumption
which occur in the totality of his or her practices. If the individual is mere ly the
intersection point of many practices, and practices are the bedrock of
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consumption, then a new perspective on consumer behaviour emerges.” (p.144).
Thus, interventions based on isolated unsustainable behaviours are likely to have
limited success as they do not take into account allth e elements, which
coordinate to shape practices and the totality of practices individuals are engaged

in [36].
objects

‘Competences.
: symbolic
Procedures meanings
skills ;

Figure 2: Three elements model of social practice theory [22].
3.5 Social practice theory and post occupancy evaluation

SPT has been applied to analyse consumption behaviour identifying, “the
principal implication of a theory of practices is that the sources of change
behaviour lie in the development of practices themselves.” Warde [31] (p.140).
Whilst a wide body of literature exists around social practice, empirical work is
limited, and often related to the study of single practices [37]. Hargreaves [38]
contends that it is more useful to consider multiple, intersecting practices.

SPT can provide the systematic process of POE with a wider understanding of
the impact of existing practices in buildings-in-use. It is h ypothesised that
reframing approaches to understanding occupant behaviour in POE may provide
opportunities to change practices, wh ich can reduce the performance gap in
existing and future sustainable office buildings.

4 A new conceptual framework

The conceptual framework presented (Figure 3) has been developed from
existing social practice theory, incorporating the Three Elements Model (Figure
2). This takes into account a wide ra nge of context ual factorsto provide a
framework for analysing the elements of practice, which may destabilise or
strengthen practices in sustainable office buildings. It also provides a continuous
loop to feedback and feed-forward through systematic POE.

The framework places a broad focus on context, however incorporates the
Three Elements Model [22] to provide a lens to analyse contextual factors and to
demonstrate the interrelationship of meanings, materials and com petencies.
These elements arethen further analysed and grouped thematically as
strengthening and destabilising factors to practices. This allows a wide range of
elements to be considered, which can be applied in different contexts. This is of
particular importance given the depth of contextual analysis required.
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In order to improve the uptake of ‘desired’ sustainable practices in
sustainably designed office buildings, intersecting “bundles” of practices [10]
must be considered in the framework. Failing to understand the totality of
practices individuals are engaged in, will limit the success of any initiative to
encourage sustainable practices.

The framework also reflects the dy namic nature of practices, which are
constantly in transition [10] and allows sufficient flexibility for economic,
technological and social advances and change. Consumption outcomes take into
account diverse elements of sustainability, allowing the framework to focus on,
for example, water consumption or waste management.

A dynamic framework reflecting economic, social and environmental change
means the fra mework is applicable across different locations, groups and
contexts. The principal application of the framework is to provide insights into
the multiple elements and practices, which facilitate or hinder those practices
which sustainable office buildings seek to foster. Future research will seek to test
the framework through an exploratory study.

Strengthening
factors

Building/office management,
Sustainability initiatives/

Intersectin,
drives e

Practices

Social practices in
sustainable office

Consumption N Post Occupancy

Context H
outcomes Evaluation

:

Office building
(policy/regulatory and
physical features encouraging
pro-environmental practices)

Intersecting
Practices

Destabilising

b factors le —

(formal/informal
disruption)

Figure 3: Conceptual framework — social practice theory and post occupancy
evaluation.

5 Conclusions

The performance gap of non-domestic buildings must bea ddressed, as
sustainable buildings often fail to achieve design predictions. Occupants have a
vital role in reducing the performance gap and optimising sustainability.
Well-established approaches to analysing and changing occupant behaviour
have led to interventions based on linear, individualistic models, which may not
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lead to the scale of social ¢ hange required to respond to challenges of clim ate
change and resource depletion. Alternative approaches and increasingly complex
socio-psychological theories have developed, taking into account wider,
contextual factors. However the focus has remained firmly on the individual as
the unit of analysis.

SPT provides an alternative means to reframe approaches to behaviour
change, considering the practice as the central unit of analysis. SPT provides a
broader, contextual understanding of everyday life, and offers insights into
understanding the elements, which converge to create pra ctices and how such
elements may strengthen or destabilise practices.

A conceptual framework has been presented to provide a means to analyse
practices in situ and generate insights into facilitating sustainable practices in
sustainably designed office buildings. Further exploratory empirical research will
evaluate the framework’s effectiveness in achieving its aims.
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