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Motivation Factors in Energy Saving Behaviour between
Occupants in Green and Conventional Buildings —
Malaysia Case Study
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Abstract—Previous studies showed that green buildings may
influence occupants attitude and behavior. However, there was
limited understanding on how green building influences
occupants attitude and behavior. The objective of this paper
investigates are green building occupants motivation to save
energy different to conventional building occupants. The
innovativeness of this study is that it compares the motivation
factors between green and conventional buildings, as previous
studies have not compared between both building types. The
findings in this paper showed that both certified and
non-certified green buildings motivated half of the occupants to
practice energy saving behaviour.

Index Terms—Energy saving behaviour, motivation, green
buildings, office buildings.

I. INTRODUCTION

Studies found that occupants in green buildings practices
energy saving behaviour better than in conventional
buildings [1]-[3]. There is a common consensus among
scholars that showed working in green buildings motivates
Occupants’ energy saving behaviour. For example, Steinberg
et al., [3] found that the occupants’ energy saving behaviour
were encouraged by the green building certification and
wanted to ensure building performance success. Azizi et al.,
[1] found that occupants’ energy saving behaviour practice is
encouraged by the pro-active building managers in the green
buildings to assist with energy saving behaviour. Azizi et al.,
[4] also found the occupants energy saving behaviour is
encouraged because they believed that working in a green
building means that they are willing to reduce their comfort
demand and adapt to save energy. Kato et al., [5] found that
the staff in the green buildings agreed that they felt loyal to
their organisation because of its sustainability practices and
policies. Deuble and Dear [6] showed that occupants in the
green buildings are more environmentally concerned than
occupants in the conventional buildings.

While the studies mentioned above have demonstrated that
working in green buildings motivates energy saving
behaviour practice, there are also studies that showed green
buildings do not motivate occupants’ energy saving
behaviour. For example, Kato et al., [5] findings contradicted
to Steinberg et al., [3] which found that green building
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certification does not necessarily encourage staff to be
environmentally conscious. Kato et al., [5] discovered that
there is a gap between managers and staff on how green
certification affects environmentally friendly behaviours
within office. The managers of the green buildings believed
that working in a certified green building helped motivate
their staff to be more environmentally friendly. While the
staff did not believe green certified office status encouraged
them to be environmentally conscious. Lynam [7] findings
contradicted to Deuble and Dear [6] which showed that
occupants in  conventional  buildings are  more
environmentally concerned than occupants in green
buildings.

Therefore, it can be concluded that studies on whether
working in green buildings motivates occupants’ energy
saving behaviour or not is inconsistent and remain unclear.
The objective of this paper examines whether occupant's
perception working in a green building encourages them to
practice energy saving behaviour. The paper also examines
occupants’ perception on themselves in practicing energy
saving behaviours.

In understanding occupants’ motivation to practice energy
saving behaviour, the focus in the previous studies has been
much on the occupants’ perception towards green building,
and the management of the building. There are limited
studies that examine the influence of green building on
Occupants’ key motivation to practice energy saving
behaviour. There are three key motivation factors which are
believed to encourage energy saving behaviour practice. The
motivations are 1) knowing that energy scarcity is a global
issue 2) knowing that the energy costs can be saved 3)
wanting to set an example to others.

Hence, the overall aim in this paper is to gain better
understanding on the influences of green buildings on
occupants’ motivation to practice energy saving behaviour.
The objective of this paper is to examine whether occupant's
motivation to practice energy saving behaviour in green
buildings are different to occupants in conventional
buildings. Another objective of this paper is to determine
which of the motivation factors are most important for the
occupants to practice energy saving behaviour. The paper
also addresses strategies preferred by occupants to increase
energy saving behaviour practice.

Il. MOTIVATION FACTORS THAT ENCOURAGE ENERGY
SAVING BEHAVIOUR

There are limited studies that examine the influence of
green building on occupants’ key motivation to practice
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energy saving behaviour

A. Knowing that Energy Scarcity Is a Global Issue

Limited studies examine the relationship between level of
concern for the environment and level of practice in
pro-environmental behaviour in office buildings [8], [9].
Nevertheless, Ucci et al., [10] suggests that energy saving
behaviour in office buildings are more likely encouraged by
the concern for the environment issues rather than knowing
the amount of energy cost reduced since the energy cost are
not paid by the occupants. In addition, Tovey and Turner [11]
demonstrated significant energy reductions by raising energy
awareness among occupants in the office buildings. Tovey
and Turner [11] targeted a particular day in which all students
and staff were encouraged to think about the energy they
were using and switch off whenever possible. Results on the
energy profile showed a substantial reduction in energy usage
for lighting load on the targeted day. Therefore, the
suggestion shows that concern for the environment is a key
motivator to practice energy saving behaviour. This paper
examines whether knowing that energy scarcity is a global
issue is an important motivator for occupants in office
buildings to practice energy saving behaviour.

Occupants’ attitudinal factors in office buildings are
influenced by the value of the organisation [12]-[15]. The
values of the organisation are such as the characteristic of the
building that are green designed and certified as green. The
value of green buildings is increased as it represents an
initiative to reduce the environmental impact globally by
consuming less energy as compared to conventional
buildings [16]. Furthermore, Lynam [7] also suggests that
green buildings have the potential to send out
pro-environmental message to occupants.

Nevertheless, studies showed uncertainty findings to
whether green buildings increases occupants’ level of
awareness on the environmental issues. For example, Deuble
and Dear [6] found that green building increased occupants’
level of awareness on environmental issues. While Lynam [7]
and Kato et al., [5] findings contradicted to Deuble and Dear
[6] which found that green building does not increase
occupants’ level of awareness on environmental issue. These
studies imply that there are uncertainties to whether green
buildings motivates occupants to practice energy saving
behaviour due to the potential that occupants have increased
concern on the environmental issue. Furthermore, these
studies did not examine whether knowing the environmental
issue motivated the occupants to practice energy saving
behaviour. This paper examines the influence of green
buildings on occupants’ level of concern on the
environmental issue of energy scarcity.

B. Knowing that | Can Help to Save Energy Cost

Reducing energy cost is not a key motivator to practice
energy saving behaviour for staff in commercial buildings,
since the individuals do not pay the energy bills [8].
However, reducing energy cost can be a key motivator for
occupants in commercial buildings if the occupants know
where the financial gain goes to. According to
value-belief-norm theory of environmentalism, a concern
with the welfare of others is also predictive of
pro-environmental behaviour [14].

For example, the energy efficient guideline for commercial
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buildings developed by Energy Efficiency Conservation
Authority (EECA), New Zealand [17] suggests saving money
for the company, and donating the money saved to charity
can motivate occupants to practice energy saving behaviour.
Christina et al., [18] found that staffs in office buildings are
motivated to practice energy saving behaviour if the profit
gained by the energy costs savings were shared by the staff.

Green buildings are design intended to be energy efficient
than conventional buildings [19]-[22]. Since the operating
cost per square meter in a green building is lower than a
conventional building [23]-[26], occupants may increase
their energy consumption. Many studies in the residential
buildings showed that when there is an improvement in
technical efficiency in the use of energy, the occupants are
more likely to increase their energy consumption[27]-[29].
Occupants may choose to use a heater for longer periods or to
a higher temperature because the operating cost per square
metre has reduced [30]. Scholars have termed this behaviour
as the rebound effect [31]-[34]. The findings revealed that in
situations where there is rebound effect behaviour, the
occupants are motivated to reduce their energy consumption
when there is an increase in the energy cost. Hence, this
shows that knowing the amount of energy cost can be a key
motivator to practice energy saving behaviour especially in
buildings that have rebound effect behaviour.

C. | Wantto Set an Example to Others

Studies have found that occupants in green buildings are
more inspired to reduce energy usage than occupants in
conventional buildings [1], [3], [5]. The studies indicate that
occupants in green buildings perhaps have higher eagerness
to be exemplars to others as they feel that they are
representing the place they work in. This corresponds to the
social identity theory that individual’s behaviour is highly
influenced by the social environment [35]. Furthermore, the
social environment and the social norms play a significant
role in promoting pro-environmental behaviours [36]. Hence,
this paper intends to investigate whether occupants in green
buildings are motivated to become exemplars of practicing
energy saving behaviour to others.

In addition, identifying energy champions in an
organisation is mentioned as one of the key energy
management strategies in reducing energy usage [37].
Therefore, this paper examines occupants whether they aspire
to become exemplars to other building users will indicate the
number of energy champions that exist.

I1l. RESEARCH METHODOLOGY

A. Case Study Description

Three case study buildings were selected to examine
whether occupants motivation to practice energy saving
behaviour in green buildings are different to occupants in the
conventional building; a Green Building Index -certified
green building; a non-certified building with “green”
features; and a conventional building. The Low Energy
Building (LEO) is identified as Green Building
Index-certified green building. Perbadanan Putrajaya (PPJ) is
identified as a non-certified green building with the design
intent to be energy efficient. The Ministry of Health (MoH) is
identified as a conventional building with no specific energy
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saving elements.
1) Case study 1- low energy office (LEO) — green certified

The LEO building was built as the first government energy
efficient building in 2004 housing the Malaysian Ministry of
Energy, Green Technology and Water. The LEO building is
situated in Putrajaya, Kuala Lumpur, a city that is aiming to
be a sustainable city with a master plan of theme “City in a
Garden and the Intelligent City”. The LEO building won the
ASEAN Best Practice Energy Efficient building in 2006 and
received the Platinum certificate awarded by Green Building
Index in 2011. The main energy efficient features include
adopting a variable air volume (VAV) system which is
energy efficient compared to a typical air-conditioning
system. The atrium is naturally ventilated and has large
access to natural daylight through skylights. Occupancy and
photo sensors are installed in the building. Solar
photo-voltaic are installed at the roof top of the building to
provide renewable energy for a water wall feature in the
atrium. The building has a double roof to provide additional
shading. The windows incorporate low emission glazing. A
spray mist system which emits water particles is installed at
the sliding doors to cool natural ventilation.

There are energy management strategies applied to
occupants in the LEO building. For instance, management
put up posters on energy efficiency features of the building.
An energy awareness campaign through pamphlets and
emails to staff are also conducted from time to time.
Attending training and seminars on energy efficiency are
incorporated as one of the key performance indicators for
staff.  Briefing on the objectives and goals of the
organization’s commitment to energy efficiency are given to
new employed staff. In addition, LEO has reminder stickers
to switch off lights, computer monitors and also sticker
reminder to close doors in spaces that are air-conditioned.
The building manager in the LEO building periodically
updates the occupants on energy consumption of the
building. In addition, management encourages staff to work
together to identify opportunities for further improvement. A
display monitor that reports current energy consumption of
the building is placed at the lobby area. The LEO approach
for managing occupant’s energy usage could be considered
active.

2) Case study 2- Perbadanan Putrajaya (PPJ) — green

(non certified)

PPJ building situated in Putrajaya built in 2008 is known
for its contemporary traditional Islamic architecture. It was
also designed to incorporate energy efficiency features. PPJ
won the ASEAN Energy Award in 2008. However, PPJ
management did not apply for green certification. The main
energy efficient features in PPJ are the adoption of a variable
air volume (VAV) system. The building is highly glazed with
double tempered green glass with no emission glaze. The
building consists of floating meeting rooms which are
naturally ventilated. Occupancy and photo sensors are
installed in the building. A plant irrigation system controlled
by an individual rain sensor is installed.

The energy management strategy applied in PPJ includes
reminder stickers to switch lights off, and close doors in
spaces that are air-conditioned. No reminder stickers are
provided encouraging occupants to shut computers off. The
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PPJ building manager reminds staff to switch off lights
during office lunch hour by assigning a representative on
each floor. Manual switching off of lights has to be done in
some areas since some of the lights are not connected to the
energy management system. The PPJ building does not have
energy efficient information circulated to the staff. The staffs
in the PPJ building are not informed on the energy
consumption of the building. The PPJ approach for managing
occupant’s energy usage could be considered semi-active.

3) Case study 3- ministry of health (MoH), Putrajaya —
conventional building

The MoH building was built in 2008 adjacent to the PPJ
building. The building was designed to be a contemporary
building which emphasizes transparency and dynamism in
forms. Even though the building installed double glazing
with a low thermal emissivity layer it has no extra features
and is considered a conventional building. Discussion with
the MoH architect and report analysis of the facade building
assessment suggests that the building requires constant
artificial lighting instead of optimization of daylight usage.
The building has low visible light transmittance and high
indoor reflectance which causes the facade to look dark and
has a ‘mirror’ effect when viewed from the exterior.

The energy management strategy applied in MoH includes
reminder stickers to switch lights off, but not reminders for
computers. The MoH building does not circulate energy
efficiency information to the staff, nor does it provide
updates on energy consumption to staff. The MoH approach
for managing occupant’s energy usage could be considered
passive.

B. Research Method

Invitations to participate in this study were sent through an
e-mail and a follow up call to the building managers was
made. The building managers in each of three case study
buildings then distributed an online survey uploaded onto the
building website to the occupants in the buildings. The
researcher conducted a follow up e-mail requesting the
building manager to circulate the website link to the
occupants in the building after two weeks. Hardcopies were
also provided to the building manager for respondents who
wished to fill in the questionnaire manually. In order to
increase the response rate, the researcher was given access to
the case study buildings to invite participants in the research
face to face. Hardcopies as well as the website link were
given to interested participants.

A survey was conducted in the three case study buildings
to evaluate occupants’ motivation to practice energy saving
behavior. The three key motivation factors identified are:

e “knowing that energy scarcity is a global issue”
“knowing that I can help to save energy costs”
“I want to set an example to others”
This paper does not intend to focus on measuring
environmental beliefs of the occupants alone. Hence, the
New Ecological Paradigm survey, which consists of 15 items
was not used as it is considered as lengthy. A short question
asking respondents to rate the importance of knowing that
energy scarcity is a global issue using a Likert scale of 5 was
asked [38]. Similar scales were adopted for the rest of the
factor.
Analysis using SPSS Statistic 22 software was used to run
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the statistical relevance of the research. The Man U Whitney
test was used to identify which of the motivational factor is
significantly different between the two building types.
Motivation factors identified as significantly different via
Man U Whitney test were further analysed using frequency
description and crosstab analysis to ascertain occupants in
which of the building type have the most important
motivation factor.

In order to gain better understanding on occupants
motivation to practice energy saving behaviour, the
respondents were asked their perception of certified and
non-certified green buildings in influencing them to practice
energy saving behaviour. Respondents were asked to rate the
importance level of factors that motivate them to practice
more energy saving behaviour. The factors were “Working in
a green building that is certified by the Green Building
Council (GBC)”, and “Knowing that this building has green
features without formal recognition from Green Building
Council (GBC)”. A Lickert scale of 5-Very Important to

1-Not Important was used. Frequency analysis was used to
identify the highest percentage of response for each factor.

To examine occupants’ perception whether there is
rebound effect in green buildings. The occupants in the green
buildings were asked to rate their agreement on the statement
“I don’t need to reduce my energy consumption since this
building is already designed to be energy efficient”. A lickert
scale of 5-Strongly Agree to 1-Strongly Disagree was used.
Frequency analysis was used to identify the majority of the
occupants response.

IV. RESULTS AND DISCUSSION

The building managers estimated that there were 1640
people in the three buildings. A total of 311 questionnaire
surveys were sent out. 267 respondents were received giving
a response rate of 86%. Table | shows the breakdown
response rate in each building.

TABLE I: RESPONSE RATE

Type of Sample Total Respondents Response | Name of | Sample | Respondents | Response
Building Size Received rate Building | Size received rate
Conventional 217 61 28% MoH 217 61 28%
Green 288 206 2% PPJ 260 110 42%
LEO 181 96 53%
Total 311 267 86% TOTAL | 311 267 86%

A. Knowing that Energy Scarcity Is a Global Issue

Results from the Man-U Whitney test showed that green
buildings do not influence occupants’ level of awareness on
the environmental issues. The results in Man-U Whitney test
showed no statistical significant difference in the responses
in Fig. 1 between green and conventional buildings (p =
0.292). The findings in this paper adds evidence to the
literature by showing consistent findings to Kato et al., [5]
and Lynam [7] where green buildings does not increase
occupants level of awareness on environmental issues.
Nevertheless, the finding in this paper contradicts to Deuble
and Dear [6] which found that green buildings increased
occupants’ level of awareness on the environmental issues.
Therefore, the findings in this paper showed that the status of
green buildings representing as an initiative to mitigate the
environmental impact does not increase occupants’ level of
awareness on the environmental issues.

50%
45%

40%
35% —
30%

25% M Conventional

20%

Green
15%

10%
5% _4I
0% T T

Not slightly
important important

neutral important very

im portant

Fig. 1. Knowing that energy scarcity is a global issue.

The results in Fig. 1 show that occupants felt encouraged
practicing energy saving behaviour by knowing that energy

scarcity is a global issue. Examining Fig. 1, the results show
that approximately 80% of the occupants in green and
conventional buildings believed that environmental issue is
an important motivator for them to practice energy saving
behaviour. The findings supports Ucci et al., [10] whom
predicted that occupants in commercial buildings are more
likely encouraged by the concern for the environment issues.
The findings also support Stern [14] who proposed the value
of belief norm theory of environmentalism where a concern
for the environment is predictive of pro-environmental
behaviour.

B. Knowing that | Can Help to Save Energy Costs

M Strongly
Disagree
M Disagree

Don't know

W Agree

Fig. 2. I don’t need to reduce my energy consumption since this building is
already designed to be energy efficient.

The results from the Man-U Whitney test showed that
green buildings do not influence occupants’ motivation to
reduce energy costs. The results in Man-U Whitney test
showed no statistical significant difference in the responses
between green and conventional buildings (p = 0.357).
Occupants are more likely motivated to reduce energy
consumption for the purpose of saving energy costs in cases
when there is rebound effect in the buildings [27]-[29]. The
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green buildings in this paper showed no rebound effect as
shown in Fig. 2, perception of majority of the occupants at
52% disagreed/strongly disagreed that they do not need to
reduce their energy consumption since green buildings are
energy efficient. This explains why the motivation to practice
energy saving behaviour for the purpose of saving energy
costs showed no difference between occupants in green and
conventional buildings. The finding is aligned with Qui [39]
which also found no rebound effect in office buildings.

Examining Fig. 3, the results showed approximately 80%
of the occupants in green and conventional building believed
that knowing that their actions would help to save costs is an
important motivator for them to practice energy saving
behaviour. These findings supports the energy efficient
guideline for commercial buildings developed by Ministry of
Energy, Green Technology and Water (MGGTW), Malaysia
[40] and Energy Efficiency Conservation Authority (EECA),
New Zealand [37] which suggests saving money for the
company. However, it is recommended that the MGGTW,
Malaysia to donate the money saved to charity such as
recommended in EECA which is believed to motivate more
occupants to practice energy saving behaviour. Showing
concern for the welfare of others have shown to be more
effective in encouraging energy saving behaviours. The
finding is also consistent with Christina et al., [41] where
occupants in the commercial building were motivated to
practice energy saving behaviour by knowing the amount of
energy costs gained. The occupants were motivated to help
the organisation save money for the company provided that
they shared the profit gained in saving energy costs.
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Fig. 2. Knowing that | can help to save energy costs.

C. 1 Want to Set an Example to Others

Green buildings do not influence their occupants to be
motivated to become exemplars of practicing energy saving
behaviour to others. This is seen from the statistical analysis
Man-U Whitney test where results showed no significant
difference in the responses between green and conventional
buildings (p = 0.185). Examining Fig. 4, the findings reveal
that occupants in green and conventional buildings are both
motivated to be energy champions in an organisation. Results
in Fig. 4 showed that 72% of occupants in green buildings
and 64% occupants in conventional buildings selected either
very important/important/slightly important when asked
whether they felt it was important for them to be an example
to others by practicing energy saving behaviour. The findings
supports the suggestion proposed in the energy efficient
guideline for commercial buildings developed by EECA [17]
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in New Zealand which was to identify energy champions in
an organization. Improvement to the energy -efficient
guideline developed by MGGTW [40] in Malaysia can be
achieved by incorporating this into their guideline as a key
strategy to reduce energy consumption.
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important  important

Fig. 3. I want to set an example to others.
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D. Does Working in Green Buildings Encourage Energy
Saving Behaviour?

Results in Fig. 5 and 6 showed that more than 50% of the
occupants believed that working in a green building
encourage occupants to practice energy saving behaviour.
Results in Fig. 5 show that 70% of the occupants from
non-certified green building believed working in a certified
green building is important (either slightly important,
important, and very important). The results in this paper
supports finding by Steinberg et al., [3] where occupants
claimed to be more willing to practice energy saving
behaviours if the green building is certified to help ensure
building performance success. Hence, the result from this
paper adds more evidence to the literature showing that
energy saving behaviours can be practiced more frequently
when green buildings are certified.

B Not important

M slightly important
neutral

B important

M very important

Fig. 4. Importance of working in a green building that is certified by green
building council (GBC) on energy saving behaviours.

Occupants were also asked whether by just knowing that
the building they work in has green features without
certification by Green Building Council would be an
important motivation factor for them to practice more energy
saving behaviour. Results in Fig. 6 showed that 64% selected
important (either slightly important, important, and very
important), 7% selected 'not important', while the 29%
remained neutral. The findings demonstrates even if the
green buildings did not receive green certification from
Green Building Index, occupants would still feel motivated to
practice energy saving behaviour provided that they know the
building they work in is designed green. In addition, one of
the respondents commented that the concept of green
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buildings is not only focused on the design of the buildings,
but occupants should also be aware on the changes of
behaviour which helps to save energy. The findings in this
paper does not support suggestion by Carbon Trust [42] and
Azizi et al., [43] that green buildings are encouraged to be
certified. This finding in this paper questions the importance
of green certification in increasing energy saving behaviour
practice. In addition, the findings expand the work by Deuble
and Dear [6] by showing that the perception of working in a
green building does not explain why Deuble and Dear [6]
found more occupants in green buildings being
environmentally concerned than occupants in conventional
buildings. There are perhaps other factors that are not
covered in this paper to understand better on the reasons for
the behaviour.

M Not important

M slightly important
neutral

M important

M very important

Fig. 5. Importance of knowing that this building has green features without
formal recognition from Green Building Council (GBC).

E. Self-Perception on Energy Saving Behaviour

The results from Man U Whitney test showed no
significant difference in how they perceive themselves on the
extent level of practicing energy conservation (p = 0.652).
However, previous study Azizi et al., [1] have demonstrated
that there are more occupants in the green buildings than in
the conventional building that practices energy saving
behaviour. Results in Fig. 7 showed that occupants in green
and conventional building both perceive themselves as good
practice (approximately 45%).

60%

50%

40%

M conventional

n

very good

30%
green

20%

10%

poor

0%

Very poor good

Fig. 6. How would you rate yourself in terms of practicing energy saving
behaviour at work?

average

V. CONCLUSION

This paper provided a clearer understanding as to whether
working in green buildings motivates occupants’ energy
saving behaviour. The findings in this paper showed that both
certified and non-certified green buildings motivated half of
the occupants to practice energy saving behaviour.

The findings in this paper also revealed that occupants in
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both green and conventional buildings perceived themselves
as practicing good energy saving behaviours, although the
prerequisite study of this paper found that occupants in the
green buildings were practicing better energy saving
behaviour than occupants in conventional buildings.

The findings in this paper provided the understanding that
buildings despite being designed and certified as “green”
does not impose a special influence on occupants’ key
motivation to practice energy saving behaviour. The
occupants’ key motivation in the following three aspects
which are (1) knowing that energy scarcity is a global issue
(2) knowing that the energy costs can be saved (3) wanting to
set an example to others) were the same between the green
buildings and the conventional building.
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