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ABSTRACT

This study focuses on promoting energy conservation using the behavioural
approach. Globally, various energy issues such as the depletion of energy resources,
degradation of the ecosystem, rise in energy prices, and increase in the world
population, which lead to a higher energy demand, are causing a threat and leading to
an unsustainable energy future. Among the immediate routes to minimize the
adverse impacts of the energy threats and contribute to a sustainable energy future is
the reduction of the energy consumption by promoting energy conservation
behaviour. The scope of this study is Malaysian universities, which comprise
thousands of building blocks equipped with massive facilities that consume a huge
amount of energy. Three objectives to be achieved were established. The first
objective is to propose key determinants and social marketing mix strategies to
promote energy conservation behaviour. This is followed by the second objective of
examining the causal relationship of the identified key determinants of energy
conservation behaviour and the third objective of investigating the preferred
combination of social marketing mix strategies to promote energy conservation
behaviour. The first objective is achieved through the synthesis of theories and
concepts in the literature review. For objective two and objective three, a
questionnaire survey was conducted among students in five selected universities in
Malaysia, which involved 2,000 respondents. The data collected for the second
objective are analysed using structural equation modelling and the third objective is
achieved using conjoint analysis. Three key determinants were found significant to
predict energy conservation behaviour that are attitude, subjective norm, and
perceived behavioural control. Choice-based conjoint analysis identified a mix of
five social marketing strategies to promote energy conservation behaviour that are

product, price, place, promotion, and post-purchase maintenance.
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ABSTRAK

Kajian ini menumpu kepada menggalakkan penjimatan tenaga dengan
menggunakan pendekatan tingkah laku. Di peringkat global, pelbagai isu tenaga
seperti kehabisan sumber tenaga, kerosakan ekosistem, kenaikan harga tenaga, dan
peningkatan populasi dunia, membawa kepada permintaan tenaga yang lebih tinggi,
menyebabkan ancaman dan membawa kepada masa depan tenaga yang tidak lestari.
Antara laluan segera untuk meminimumkan kesan buruk daripada ancaman tenaga
dan menyumbang kepada masa depan tenaga yang mampan adalah pengurangan
penggunaan tenaga dengan mempromosikan tingkah laku penjimatan tenaga. Skop
kajian ini adalah universiti Malaysia, yang terdiri daripada beribu-ribu blok
bangunan yang dilengkapi dengan kemudahan yang mengguna jumlah tenaga yang
besar. Tiga objektif untuk dicapai telah ditetapkan. Objektif pertama adalah
mencadangkan penentu-penentu utama dan strategi campuran pemasaran sosial
untuk mempromosikan tingkah laku penjimatan tenaga. Ini diikuti dengan objektif
kedua menguji hubungan sebab dan akibat penentu-penentu utama tingkah laku
penjimatan tenaga yang dikenal pasti dan objektif ketiga untuk mengkaji kombinasi
pilihan strategi campuran pemasaran sosial untuk menggalakkan tingkah laku
penjimatan tenaga. Objektif pertama dicapai melalui sintesis teori dan konsep dalam
kajian literatur. Bagi objektif dua dan objektif tiga, soal selidik telah dijalankan di
kalangan lima buah universiti terpilih di Malaysia, yang melibatkan 2,000 responden.
Data yang dikumpul untuk objektif kedua dianalisis menggunakan pemodelan
persamaan struktur dan objektif ketiga dicapai dengan menggunakan analisis konjoin.
Tiga penentu utama telah dikenalpasti berkesan untuk meramalkan tingkah laku
penjimatan tenaga iaitu sikap, norma subjektif, dan persepsi kawalan tingkah laku.
Analisis konjoin berdasar pilihan mengenalpasti lima strategi campuran pemasaran
sosial untuk menggalakkan penjimatan tenaga iaitu produk, harga, tempat, promosi,

dan penyelenggaraan selepas pembelian.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

This research focuses on energy conservation from the behavioural dimension.
Pressure is mounting in the global community to act immediately to save the energy-
exhausted planet. At present, the world is afflicted by critical energy problems,
including the depletion of energy resources, energy security, climate change, as well
as the degradation of the quality of the environment. The well-known report Our
common future defines sustainable development as meeting the needs of the present
without compromising the ability of future generations to meet their own needs
(World Commission on Environment and Development, 1987). In preserving global
sustainability, the major challenge is derived from energy sustainability, for which
the ever-rising energy demand must be reduced. A systematic review of the
literature suggested that social marketing is an emerging method that can be
incorporated into fostering energy conservation behaviour to reduce the energy
demand significantly, therefore pursuing energy sustainability. Nevertheless, the
research conducted in this area is very limited and scarce (Marcell et al., 2004). The
absence of such research implies that it is important to study energy conservation
behaviour incorporating the social marketing approach. Social marketing is among
the effective approaches to fostering energy conservation behaviour, particularly
from the energy user’s point of interest (Marcell et al., 2004; Kotler et al., 2002).
Considering that the process of human behavioural change is complex, a set of
strategies is essential. This chapter highlights the energy issues as well as the

rationale to conduct this study.



1.2 Background of the Study

The International Facilities Management Association defines facilities
management as “a profession that encompasses multiple disciplines to ensure
functionality of the built environment by integrating people, place, process and
technology”. The four elements (people, place, process, and technology) play a
central role in facilities management. The key function of facilities management is
to integrate and manage all the available facilities and support services to support
their core business in both the long and the short run (Chotipanich, 2004). Generally,
the core business means the central or main activities of an organization, while the
support services are those services that must be in place to support and ensure the
functionality of the core business. For instance, the core business of a university is
education and its support services include housekeeping, accommodation, property

maintenance, energy management, and other non-core business activities.

Facilities management is not stand-alone but encompasses real estate
management, safety and health management, environmental management, risk
management, change management, value management, security management, energy
management, and a broad range of disciplines. In an organization, a facilities
manager is responsible for integrating the people, place, process, and technology
within all the relevant disciplines. All the elements must be integrated appropriately
and adequately to support the organization and ensure that it is able to perform well
in its core businesses. Hence, it is important for facilities management professionals
to be equipped with the knowledge and skills necessary to perform well in their
integrated support role (Kincaid, 1994).

The intention of facilities management is to provide an effective and high-
quality environment on a cost-effective basis (expending the fewest resources) in
order to enhance organizational effectiveness (Atkin and Brooks, 2005; Leung et al.,
2005). Here, facilities management professionals play a vital role in providing high-
quality and high-performance facilities. To ensure facilities efficiency, energy
performance, especially the energy cost, is one of the major areas to be observed and
monitored closely. According to Payne (1980), “... when many costs are escalating

and difficult to control, energy is often one area where effective savings can be made



and costs can be contained ...”. By reducing facilities’ energy cost, organizations
will be able to achieve a higher level of productivity and efficiency. Hence, energy
management is undeniably essential in the facilities management cycle. Today, the
responsibility of a facilities manager is not only limited to managing facilities and
buildings, but also covers the management of energy and people (Choong et al.,
2006). Geethanjali et al. (2007) describe energy management as “an essential focus

of contemporary facilities management”.

Broad ranges of definitions of energy management have been published
historically. Henry et al. (1980) define energy management as “the strategy of
adjusting and optimizing energy-using systems and procedures so as to reduce
energy requirements per unit of output while holding constant or reducing total costs
of providing the output from these systems”. Thumann and Metha (1997) define
energy management as “the effective use of energy to maximize profits and to
enhance competitive positions”. In a recent publication, Capehart et al. (2008)
describe it as “the efficient and effective use of energy to maximize profits (minimize
costs) and enhance competitive positions”. Collectively, the definitions reveal a
shared common point that the basic aim of energy management is to reduce energy
consumption and the total costs, thereby maximizing the profits. This entails using
the minimum quantity of energy required to perform a task to its required standard

and quality.

Energy management is a discipline that has experienced steady growth during
the last century. Nowadays, energy management is vital to every organization.
Considering that energy represents a significant cost to building operations (Fenerty-
McKibbon and Khare, 2005), energy management has become one of the essential
aspects of outstanding building operation. Today, one of the most promising profit
improvement and cost reduction activities is energy management (Capehart et al.,
2008). According to McKay and Khare (2004), “the most appealing aspect of energy
management is the reduction in operating costs through reducing energy
consumption”. Energy management provides considerable opportunities that assist
large public institutions (universities, hospitals schools, etc.) and high energy
consumption private operations to cut costs considerably.



By reducing the overall energy consumption, proper energy management is
able to help conserve our valuable natural resources (Patrick, et al. 2007). It helps to
lead to resource sustainability (McKay and Khare, 2004). Through that, it also raises
the public image of the organization, which thus gains added value from its
contribution to the achievement of energy sustainability in the long run. An
additional token gained is the subsequent mitigation of the overall carbon emission,
therefore providing protection for the exhausted planet. This is in line with the
Government of Malaysia’s recent focus on becoming and being green. As going
green always comes at a cost, effective energy management can ease the high
invention cost involved in going green by simple steps to reduce energy consumption
with a more efficient energy usage pattern. To reduce energy consumption
effectively through energy management, first, facilities management professionals
must identify the important areas to emphasize. Energy conservation is certainly an
important part of energy management (Capehart et al., 2008).

Failure to implement proper energy management can contribute to the partial
failure of an organization’s business. TO manage energy effectively, a facilities
manager must always be alert to the emerging global energy issues, including the
rollercoaster energy prices, depletion of energy resources, unpredictable energy
supplies, and host of major environmental problems. These energy issues are
alarming and are attracting overriding public concern. In fact, they have become the
focus of many discussions, such as the Kyoto Conference, the Johannesburg Earth
Summit, the Bali Global Warming Conference, and the latest United Nations Climate
Change Conference 2011 in Durban, South Africa (COP 17). Overall, energy
problems can be divided into four categories, which are economy, security,

environment, and social. The following discussion provides details of each of them.

Generally, the oil price is the main indicator of the energy price. World oil
prices have risen steeply since the end of the 1990s (IEA and OECD, 2007). During
the global recession in late 2008 and early 2009, the oil prices responded strongly to
the perception that the worst of the global recession was over after reaching a low of
USD$36 a barrel on 27 February 2009; despite that, the oil prices started to rebound
in March and climbed to USD$70 a barrel by mid-2009 (IMF, 2009). A continuous

trend of high and unstable energy will affect the global and local socio-economy



significantly. Malaysia, even as one of the oil exporter countries, is not immune to
the effects of the world’s steadily increasing oil prices. In 2008, the Malaysian
Government revised the petrol price when the international oil price reached a new
historic peak of US$147.29 (RM470.87) a barrel.

Throughout this century, the world energy security has been alarming and
worrying as more energy resources are being extracted than being discovered. As
the continuity of the energy supply still remains in doubt for the world, the ever-
rising level of energy consumption will exhaust the limited energy resources sooner
or later. Non-renewable energy sources, such as oil, natural gas, and coal, remain the
main source of energy supply, accounting for 84% of the overall increase in global
demand between 2005 and 2030 (IEA and OECD, 2007). Shafiee and Topal (2009)
predict that the reserves of fossil fuels will be depleted in the range of 40 to 200
years, in which oil reserves will only last a further 40 years, natural gas a further 70
years, and coal a further 200 years. Malaysia is also involved in the wave of energy
security challenges that the world is confronting. The National energy balance 2007
projected that Malaysia’s crude oil reserve had declined from 5.524 billion barrels to
4.326 billion barrels (Ministry of Energy Green Technology and Water, 2007). Also,
it was envisaged in National energy balance 2007 that with such a limited reserve,
Malaysia’s crude oil supply could only be sustained for another 18 years. To cope
with the increasing national energy demand, Malaysia has begun importing natural
gas and coal from other countries (Ministry of Energy Green Technology and Water,
2007). Although the picture of uncertainty regarding the supply of energy is clear to

the world, no effective efforts are being undertaken to reduce the energy demand.

Another energy-related issue is environmental degradation, of which climate
change is the most emerging issue. The environmental concern was highlighted as
long ago as the 1970s in the British Scientific Journal Nature: “the release of CO2 to
the atmosphere by the burning of fossil fuels is conceivably the most important
environmental issue in the world today” (Nature, 1979). The increasing threat of
climate change has become a major, worldwide, and ongoing concern (Halicioglu,
2009). “It is considered to be one of the most serious threats to sustainable
development” (Davenport et al., 2009). The climate change due to the concentration

of greenhouse gases in the atmosphere is largely due to the combustion of fossil fuels



(IEA and OECD, 2007; IPCC, 2007; Halicioglu, 2009; Malla, 2009; Moriarty and
Honnery, 2009; Yang, 2009). The burning of fossil fuels is recognized as the
primary contributor to global warming (Leiserowitz, 2007). Worryingly, it is
projected that the current energy-related emissions trend will push up the average
global temperature by 6 °C in the long run and global energy-related CO, emissions
will peak in 2025 (IEA, 2008). Malaysia’s total CO, emissions are tripling from 42
million tons of carbon in 2004 to 130 million tons of carbon in 2030 (Gan and Li,
2007). Malaysia’s share of CO, emissions in the world grew by 231.5% between
1990 and 2007, placing it among the top ten countries with the highest CO,
emissions growth between 1990 and 2007 (IEA, 2009a).

Another energy problem concerns social energy issues, which include steady
increases in the world population and food security issues. The doubt regarding the
continuous supply and availability of energy has become crucial as the world’s
population rises. As projected in the International energy outlook 2009, between
2005 and 2030, the projected world population growth rate is approximately 3.9%—
6% every 5 years (Energy Information Administration, 2009). According to Say and
Yucel (2006), energy consumption is inevitably expanding in parallel to the
increasing world population, industrialization, and prosperity level. People must be
fed, clothed, and housed (Ayres, 2008). Such basic needs stimulate higher food and
energy demand. There is a possibility that the climate change contributed by fossil
energy production will lead to a reduction in the food yield. The scarcity in food
production and the high energy price will give rise to high food prices. Rising food
prices affect poor people in low-income countries who are less able to afford
adequate diets, increasing the risk of food deficiency and malnutrition (Braun, 2009).
Human overpopulation, combined with energy-dependent lifestyle patterns, is one of
the critical challenges when approaching sustainability (Krajnc et al., 2008). If this
scenario continues without any limitations, the finite energy resources are likely to be

exhausted faster and earlier.

Having discussed energy issues from the four perspectives — economic,
security, environmental, and social — it can be concluded that each of them is
threatening the world’s sustainability status. Therefore, it is appropriate to classify

them as energy sustainability issues. Sustainability is becoming the dominant issue



of the century (Mendler et al. 2006). As defined in the Bruntland report, Our
common future (World Commission on Environment and Development, 1987),
“sustainable development is development that meets the needs of the present without
compromising the ability of future generations to meet their own needs”. When
approaching sustainable development, energy consumption represents a major
challenge (Krajnc et al., 2008). The current pattern of overconsumption of natural
resources is threatening the sustainability status (Sardianou, 2007). According to
Krajnc et al. (2008), it might be impossible for the world to complete the journey
towards sustainable development if the patterns of energy consumption remain
unchanged. Hence, energy acts as the main contributor and driver for the world to

achieve a sustainable status.

Figure 1.1 summarizes the previous discussion: the range of threats is striving
to attack the core of the diagram — energy sustainability. If such energy threats are
not eliminated, the world will be vulnerable to sustainable risk and confront an
unsustainable energy future. For that reason, appropriate efforts are necessary to
ensure that the threats are solved immediately before they happen and without any
adverse impacts on the ecosystem. Only then do we have a chance to sustain the
uncertain energy future. Considering the various significant pieces of evidence
threatening energy sustainability, management to conserve energy is one of the
immediate solutions (Durand and Sharma, 1982; Jochem, 2000; Geethanjali et al.,
2007; Capehart et al., 2008). Although inherently unable to solve all the threats, “it
can ease the strain on our environment and give us time to develop new energy

resources” (Capehart et al., 2008).
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Figure 1.1  Threats to Energy Sustainability

“Energy conservation is the need of the hour” (Nandi and Basu, 2008).
Recently, energy conservation has attracted global concern and has emerged as a
serious challenge due to the recognition that burning fossil fuels is one of the main
contributors to global warming (Kreith and Goswami, 2008; Liao et al., 2008).
There is a wide range of studies on the importance and effectiveness of energy
conservation in reducing energy consumption, including those by Freiden and Downs
(1986); Yang and Hwang (1995); and Alajlan et al. (1998). As highlighted by
Gyberg and Palm (2009), our world must consume less energy to build a sustainable
society. Energy conservation is one of the most necessary, indigenous, and clean
energy options (Schumacher, 1985). According to Choong (2008), “the cheapest,
fastest and cleanest energy by far is through energy conservation”. The rationale is
that it always required no cost or a low cost for an organization to gear itself towards
reducing its energy consumption (Fenerty-McKibbon and Khare, 2005; Kreith and
Goswami, 2008).

A wide range of benefits may be derived from energy conservation efforts.
The utmost benefit is financial benefits through energy cost savings (Payne, 1980;
Slingerland, 1997; Fenerty-McKibbon and Khare, 2005; Liao et al.,, 2008;
Bhattacharyya, 2009; Erdmenger et al., 2009; Kikuchi et al., 2009; Malla, 2009).



The Carlye Consulting Group (2004) asserts “that energy conserving is one of the top
ten ways to reduce facilities budget without sacrificing quality”. Other than reducing
the consumption rate and the energy bill, energy conservation also generates other
non-monetary benefits.  These include promoting environmental preservation
(Fenerty-McKibbon and Khare, 2005; Say and Yucel, 2006; IEA and OECD, 2007
Liao et al., 2008; Bhattacharyya, 2009; Erdmenger et al., 2009; Kikuchi et al., 2009;
Malla, 2009), creating a positive company image, and fulfilling social responsibility
(McKay and Khare, 2004; Fenerty-McKibbon and Khare, 2005).

Besides, the urgency of energy conservation is due to the nature of energy
resources. Energy resources are classified into renewable and non-renewable
resources. Renewable energy sources are naturally regenerated by nature within a
period of time, whereas non-renewable energy sources are those that will be depleted
over time (Nemzer et al., 2005). Examples of types of renewable energy resources
are geothermal energy, hydropower energy, solar energy, and wind energy. Non-
renewable energy sources include coal, oil, natural gas, and nuclear fuels. Due to the
energy security issues described earlier, the world is currently eager to shift from

non-renewable energy towards renewable energy.

There is no doubt that shifting towards renewable energy can be a solution to
replace the depleted non-renewable energy resources and it has the fewest negative
environmental detriments; however, any renewable energy, if over consumed, can
become non-renewable as well (Hawken, 1993). As suggested by Payne (1980),
“sufficient energy may not be available to meet our long-term demands especially if
developments in nuclear energy fall behind schedule or if supplies of more
conventional fuels are disrupted for political or other reasons”. Payne also states that
as the world energy prices are increasing, those newly discovered forms of energy
can only secure local demand with a low price for a very short period, and not in the
long run. In the end, users will still need to bear a high energy price. The energy
future is always filled with uncertainties. No one can guarantee a sustainable energy
future or provide a precise prediction about it. Hence, it is necessary to promote
energy conservation in the long term (Committee on Civil Engineering and
Architecture Science Council of Japan, 2007). Only then will the world’s energy

reserves be able to sustain for a longer period from now.



10

Moreover, for the world to combat the severe environmental issues and
achieve a reduction in the building life-cycle cost, energy conservation activities are
necessarily associated with buildings to make a significant positive impact (Fenerty-
McKibbon and Khare, 2005; Mendler et al., 2006; Cai et al., 2009; Kikuchi et al.,
2009; Ping et al., 2009). The building sector is one of the potential areas in which
energy conservation is urgently needed. Building energy conservation is receiving
increasing attention across the world (Markis and Paravantis, 2007). Consequently, a
recommendation for action was announced at the G8 Summit to enhance the energy
efficiency in buildings (IEA, 2007).

Today, among the important strategies to achieve energy sustainability is
controlling buildings’ energy consumption (Zheng et al., 2010). In developing
countries such as Malaysia, energy wastage in the building sector is a norm
(Muhieldeen et al., 2008). Hence, energy conservation in buildings is one of the
potential areas that can contribute to reducing the threats to energy sustainability.
According to the findings of a study by Ryghaug and Sorensen (2009), buildings are
important contributors to energy consumption that represent around 40% of energy
usage. Globally, the total energy consumption by the building sector is steadily
increasing (Committee on Civil Engineering and Architecture Science Council of
Japan, 2007; Saidur, 2009). Commercial and residential buildings consume
approximately one-third of the world’s energy (National Science and Technology
Council, 2008).

A similar scenario applies to developed countries, such as Japan and the
United States. Buildings are tremendous users of a country’s total energy
consumption. In Japan, the buildings sector accounts for approximately 30% of the
nation’s total energy demand and the demand has been increasing persistently over
the years (Committee on Civil Engineering and Architecture Science Council of
Japan, 2007). In the United States, buildings account for more than 40% of the total
energy consumption (National Science and Technology Council, 2008). In European
countries, the building sector accounts for over 40% of the final energy consumption
in the European Union member states (Poel et al., 2007). Developing countries such
as China are not excluded from the trend. In China, the building sector accounts for

nearly 25% of the nation’s total primary energy consumption, and it is predicted that
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the energy demand is very likely to increase to 35% by 2030 (Li, 2007). Such
statistics crucially demonstrate that the building energy demand pattern is following

an upward trend.

Malaysia, as a developing country, is suffering from the same trend as other
countries. As reported in the National energy balance 2009, the building sector is
the only sector that experienced increases in its final energy use compared with the
previous year of 2008: a 2.08% increase was recorded, compared with a 33.72%
decrease in the industrial sector, a 36.02% decrease in the agricultural sector, and a
1.71% decrease in the transport sector. Being aware of that, the Malaysian
Government is embarking on building energy conservation, particularly in
government offices (Mansor, 2008). Moreover, the need to promote energy
conservation practice in buildings is emphasized as one of the key actions in the
National Policy on Climate Change 2009 (Ministry of Natural Resources and
Environment, 2009) and with the introduction of the Green Building Index. To
reduce the energy consumption rate effectively, the areas with the greatest energy
conservation potential need to be focused on, most notably those areas that consume
a large amount of energy.

There are two approaches to promoting energy conservation, namely
structural energy conservation and non-structural energy conservation. Structural
energy conservation refers to the application of technological instruments, tools, or
alternative energy resources, for which capital investment is generally required, for
example replacing conventional fluorescent tubes with high energy efficiency
fluorescent tubes, installing remote sensors and energy-saving devices, and so forth.
It is undeniable that technological innovation is contributing to a more comfortable,
easy, and efficient human lifestyle in some ways. However, most of the
technological innovations need a substantial amount of energy to operate.
Consequently, these technological innovations are also contributing to the creation of

a very unsustainable world (Weenen, 2000).

It should be noted, however, that energy-efficient appliances should not
necessarily be regarded as a perfect solution to achieve overall energy reduction.

According to Norgard and Christensen (1996), the structural energy conservation
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approach using technological innovation or technical options has its limits in
conserving energy. One paradoxical aspect is that it creates rebound effects. People
tend to use appliances more often when they are labelled as energy saving. The
improvement made by efficient appliances may be offset by the growth in the
frequency of utilizing the appliances (Peattie and Peattie, 2009). Subsequently,
higher energy consumption is a result.  Energy-efficient appliances do not
necessarily result in overall energy consumption reduction (Abrahamse et al., 2005).
To achieve that, it is important to weigh all the possible side effects as well (Steg,
2008).

Technological development is not unidirectional (Dumas, 1976). Although
technical innovations always provide solutions for reducing energy consumption,
other approaches are still needed (Krajnc et al., 2008). There is no doubt that
incorporating energy-efficient technologies is necessary to achieve energy savings;
energy conservation through technology is insufficient to achieve the maximum
energy savings (Finlinson, 2005). Energy conservation that relies on technological
fixes to achieve promising energy reduction is claimed to be psychologically naive
and overly simplistic (Stern, 1992) as it ignores the human dimensions. The current
unsustainable energy system clearly shows that technical options are not a magic
stone and a new formula to lower the energy consumption rate substantially (Weenen,
2000). In fact, the non-structural energy conservation approach should be given
appropriate consideration for its potential to conserve energy.

Non-structural energy conservation emphasizes changing or improving
energy use behaviour to achieve energy reductions, for example thermostat control,
switching off unnecessary lighting, putting computers into the hibernate mode or
sleep mode when leaving them for a short period, etc. All these energy-saving
actions can reduce energy usage substantially. The advantage of this approach is that
it involves no or very little capital investment in comparison with the structural
approach. Poor energy use behaviour needs to be improved to contribute to a better
environment, to obtain a lower energy cost, as well as to realize a more sustainable
energy future (Gyberg and Palm, 2009). The urgency of human behavioural change
on a large-scale basis to reduce the threats of climate change is acknowledged in a

study by Maibach et al. (2008). Environmental concern is among the important
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attributes in promoting energy conservation behaviour (Lindenberg and Steg, 2007).
As many environmental issues are closely linked to human activities, these issues

may be reduced through behavioural changes as well (Abrahamse et al., 2005).

In Malaysia, a wide range of proven records shows the steady increase in the
energy demand over the years (Ministry of Energy Green Technology and Water,
2008; 2009). The best way to meet the rising demand for energy is not to supply
more, but to save and monitor the use of energy and achieve energy efficiency.
Hansen (2002) mentions that “people are the main factors in achieving energy
efficiency”. According to Dumas (1976), the excess consumption of energy always
arises from wasteful user behaviour. Payne (1980) also asserts that over half of the
energy used by man is wasted. Today, energy conservation through behavioural
intervention has been acknowledged as one of the cost-effective options to achieve a
significant energy reduction (Dietza et al., 2009; Allcott and Mullainathan, 2010).
Therefore, through behavioural changes to avoid waste, large energy cost savings can

be achieved without significant capital investment (Beggs, 2002; Matutinovic, 2008).

“Consumer behaviour is one of the most important issues with respect to
household energy consumption” (Ouyang et al., 2009). Energy conservation consists
of a whole range of specific individual options (Slingerland, 1997). Liao et al.
(2008) state that “energy conservation is an inescapable responsibility for humanity”.
Every occupant of a building contributes to and therefore is responsible for the
increases in the overall energy consumption; consequently, the reduction of energy
consumption should be a common responsibility for every occupant (Committee on
Civil Engineering and Architecture Science Council of Japan, 2007). According to
Bream (1986), human behaviour is an essential ingredient in energy conservation
activities whereby an energy cost saving of anything up to approximately 10% can be
obtained if building users can be persuaded to conserve more energy. An
experimental study carried out by Loozen and Moosdijk (2001) reveals a similar
result: 5-10% of energy savings can be obtained by improving energy use behaviour.
Another study, conducted by Ouyang et al. (2009), reveals the same result (10% of
electricity reduction can be easily achieved through the process of improving users’

energy use behaviour).
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According to Wedge (2003), “outcome of behavioural approach is very
effective and helpful in energy conservation”. The significance of embracing energy
use behaviour has been mentioned and reported by many researchers. A survey
carried out by Gaballa (1996) reveals that one of the successful criteria for generating
savings is to focus primarily on behavioural changes. A study by Zografakis et al.
(2008) also suggests that the participants’ energy use behaviour improved after their

participation in an energy-related project.

Non-structural energy conservation provides immediate energy cost savings.
For example, energy users may enjoy an immediate reduction in energy consumption
when adjusting the temperature according to the comfort level or putting the
computer into the hibernation mode when they leave the room for a short period.
The payback is immediate. Unlike structural energy conservation, which always
involves capital investment and for which the net savings can only be enjoyed after
the return on investment, savings of energy are generated immediately after the
appliance’s operation. According to Choong (2008), the technology approach is only
appropriate as a short-term energy conservation method. Therefore, to achieve long-
term benefits, the non-structural energy conservation approach, taking human aspects
into consideration, is more appropriate than the structural energy conservation

approach.

The behavioural approach can serve as the path for the world to achieve
energy sustainability. Human behaviour must be taken into serious consideration in
realizing a more sustainable future. The International Energy Agency (2005a)
recommends the use of the behavioural approach as one of the strategies to save
energy. Also, the IPCC report from 2007 points out that changes in lifestyle and
behavioural patterns can make a significant difference and result in energy use
reduction along with climate change mitigation (Intergovernmental Panel on Climate
Change, 2007). In Malaysia, the promotion of behavioural responses to climate
change has been highlighted as one of its strategic thrusts in the National Policy on
Climate Change 2009 (Ministry of Natural Resources and Environment Malaysia,
2009). We must put effort into boosting awareness and stimulate actions towards a
sustainable built environment (Abidin, 2009). There is no doubt that the technology

approach is able to achieve a considerable amount of energy reduction; however, it
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can become inefficient under certain circumstances. As the technology approach
requires no behavioural changes on the part of the users, they could consequently

still waste energy in the same way (Choong, 2008).

According to Sardianou (2007), the extent of the service that can be derived
from an energy-efficient appliance depends not only on its efficiency but also on the
consumers’ lifestyles. Therefore, more attention should be paid to non-structural
energy conservation instead of the structural approach; in fact, installing expensive
energy-efficient appliances or insulation is not the ultimate solution to overcoming
the energy sustainability issues. Kempton and Schipper (1994) agree with this: “as
we develop physical technologies to improve energy efficiencies, we only migrate
the effects of energy use by human, not curing the energy problem we are

experiencing”.

Over the years, evidence has indicated the poor progress made in different
countries in energy conservation and the reluctance to change user behaviour has
been cited as the reason behind this (Nandi and Basu, 2008). Following this
realization, the importance of influencing behavioural change was emphasized
during the United Nations Framework Convention on Climate Change held in
Copenhagen and it was reported that there has been insufficient debate on reducing
energy consumption through behavioural change (Davenport et al., 2009). Besides
that, the importance of non-structural energy conservation was stressed in the World
Energy Outlook 2008, which stated that the nation has to change the way it uses
energy (IEA, 2008). The nation needs to shift towards and practice more energy-

saving behaviour.

The behavioural barrier present in individuals has been classified as one of
the obstacles to achieving efficient use of energy (Weber, 1997). Some examples of
the behavioural barriers relevant to energy conservation activities include the failure
of consumers to make optional energy efficiency decisions, the separation of
building ownership from utility bill responsibility, lack of public awareness, lack of
interest in improving building efficiency, lack of knowledge about staff motivation,
unclear information, etc. (Kreith, 2008; Ping et al., 2009). In fact, all of these

energy barriers can be solved simply through improving users’ energy use behaviour.
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Energy conservation behaviour is especially critical in large organizations
that incur multi-level energy expenditure, universities being among them (Finlinson,
2005). The rationale is that such an organizational structure involves multiple
categories of users; it comprises both a working and a living environment.
Universities are among the organizations that comprise a wide range of facilities and
spaces that consume tons of materials and energy. In the twenty-first century, the
biggest challenge to universities is sustainable development as they are currently
deeply involved in the current worldwide patterns of unsustainability (Weenen,
2000). “Universities will need to play a crucial role in propagating sustainable

principles, acting as agents in promoting transformative change” (Krajnc et al., 2008).

Additionally, universities are high-density organizations. The human factor
Is one of the notable aspects of universities since they have large numbers of building
users compared with other industries. They have students who are learning and
living on the campus. Universities are places where the occupants consume a
substantial amount of energy, 24 hours a day, 7 days a week. They have a high
degree of control over the electricity use (Petersen et al., 2007). Besides the higher
probability of energy wastage due to users’ negative energy use behaviour, the lack
of direct financial responsibility for energy bills is another issue. Users always have
a sense of entitlement to consume energy in accordance with their preferences as
there is no direct financial responsibility for energy consumption incurred for the
energy users in universities (Finlinson, 2005; Petersen et al., 2007; Carrico and
Riemer, 2011). As a result, the occupants tend to waste energy as they do not bear
the high energy cost. Efforts to control the steadily increasing energy costs are

essential.

Promoting energy conservation is recognized as one of the current
approaches to controlling universities’ utility expenses (Marans and Edelstein, 2010).
Compared with other industries, local universities make up a huge built-up area
consisting of a large number of buildings equipped with many facilities and inhabited
by a large population of people. It has been noted that educational facilities always
consume a large amount of the energy generated in the country (Muhieldeen et al.,
2008). Ultimately, one of the challenges faced by universities throughout the world

today is the growing energy budget caused by utility costs that are rising faster than
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the inflation rate (Marans and Edelstein, 2010). The high utility costs are forcing the

university administrators to work to reduce the overall energy consumption.

In 2011, autonomy was granted by the Malaysian Government to Malaysian
research universities. The universities with autonomy status have full authority over
the university administration as well as over the university expenditure and income.
Regrettably, the community that happens to occupy Malaysian universities tends to
show poor energy conservation behaviour (Choong, 2008). Immediate action to
reduce the increasing energy costs has become of paramount importance in order to
maintain the educational quality and standards. Any programme that would deliver
an attractive rate of return at the minimum cost is always preferable over another.
Promoting energy conservation behaviour within an organizational setting is among
the programmes that may draw an economic incentive and yield a substantial energy
reduction while incurring little upfront expense (Carrico and Riemer, 2011). Despite
the energy bill savings gained from promoting energy conservation in universities,
there are many extraordinary benefits still to be earned. The savings in monetary
terms can be directed to other beneficial usages, such as upgrading the campus
facilities and library database.

Another sentimental value gained is the improvement of the university’s
overall image. By promoting energy conservation on the campus, the university will
contribute to reducing its carbon emission, while at the same time creating a healthy
environmentally friendly image. The government’s demonstration by leading the
energy conservation will encourage the society to pay attention to energy
conservation (Cai et al., 2009). It will also stimulate public awareness of energy
conservation issues (Ping et al., 2009). Improving the users’ energy conservation
behaviour will make them more conscientious about not wasting energy during their
lifetime and nurturing good energy use behaviour anywhere. This will provide long-
term benefits whereby the graduates will be more receptive and can act as excellent
educational agents to influence their family, friends, and community. The need to

conserve energy in universities is at its highest level in decades (Finlinson, 2005).

Previously, some research was carried out to examine Malaysian students’

energy use behaviour. A survey performed by Choong (2008) in Malaysian
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universities reveals that the level of energy awareness and energy use behaviour
among the university community is poor. In addition, another study conducted by
Muhieldeen and associates (2008) in the Universiti Putra Malaysia confirms that
students’ behaviour is the main contributor to the large amount of energy wastage in
the university. To confirm further the current energy scenario in universities, a
preliminary study was conducted at the Universiti Teknologi Malaysia. The aim of
the preliminary study is to explore the level of knowledge and energy use behaviour

among the university community.

A set of questionnaire which adopted and modified from Choong (2008) was
prepared. The questionnaire comprises four sections: (A) demographic questions; (B)
cognition questions which to investigate respondent’s energy knowledge; (C)
questions to investigate the respondent’s energy conservation behaviour in three
main areas including lighting, air conditioning, and computer; (D) questions to gather
respondent’s opinion and observation about peers’ energy conservation behaviour in
campus. A sample of questionnaire is attached in Appendix A. Total of 350 sets of
closed ended questionnaire were distributed in the university and total of 166 sets of
completed questionnaire were returned, this indicates a valid response rate of 47%.

Generally, the results reveal that the community has poor energy knowledge
and energy conservation behaviour practically. Based on the comments from the
respondents, majority of the respondents did not practise at least once in a month for
all types of energy use behaviour as stipulated in the questionnaire. The results of
analysis indicate poor air conditioning and lighting use behaviour among the students;
approximately 62% of the students never turn off the lights and fans when they leave
the room for a short period of time and only 2.4% of the respondents will always
make sure the air conditioning is turned off before they leave the lecture hall.
Similarly, only 1.8% of the respondents set the computer to sleep mode after 10
minutes of inactivate automatically and 51.8% of them did not switch off the monitor
whenever they do not use it. Overall, the results suggest that majority of the
community did not practise good energy conservation behaviour. For greater details
on the results of this preliminary study, refers to Low et al (2010). As such, they
confirm the significance of this study, which serves as an alternative to guide the

university community to positive energy conservation behaviour.



19

1.3 Statement of the Problem

“Energy research focusing on behavioural intervention may prove valuable in
improving energy conservation and efficiency” (Allcott and Mullainathan, 2010, p.
1204). Although research and debates have been carried out over the years in regard
to energy conservation behaviour, a limited amount dealt with large organizations
(De Young, 1993; Liao et al., 2008). Energy conservation behaviours in large
organizations such as universities have received little attention (Finlinson, 2005). In
view of the fact that energy conservation through behavioural change is critically
needed in large organizations such as universities to achieve a significant reduction
in energy demand, efforts to foster energy conservation behaviour in universities are
needed. Noting the importance of fostering energy conservation behaviour in
Malaysian universities, the question then arises of how to improve users’ energy use
behaviour most effectively and which strategies should be fostered regarding energy

conservation behaviour.

To foster behavioural change, first it is necessary to identify the determinants
forming the behaviour before moving on to determining the strategies needed to
facilitate the behavioural change effectively. According to Wang et al. (2011), the
underlying determinants that form specific behaviour should be identified in order to
target behavioural change effectively. Specifically, a number of variables underlie
the formation of a specific behaviour. Behavioural theory may be used to serve as
guidance for understanding the concept of the determinants for people to behave as
they do and what might be needed to change this behaviour (Maibach, 2002). For
instances the famous behavioural theory, Theory of Planned Behaviour, behavioural
intention is the central determinant of human behaviour and the intention is the
formulation of three antecedents: attitude towards the specific behaviour, the

subjective norm, and the perceived control over the behaviour.

According to Abrahamse and Steg (2011), the “intentions to reduce energy
use are generally linked to the psychological variables”. Instead of fostering energy
conservation behaviour in general, a better approach would be to target the
psychological variables that lead to the specific behaviour. According to Penrod

(1986), in order to predict individuals’ future behaviour accurately, it is important to
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measure the attitudes and normative beliefs specifically. R. Craig Lefebvre once
asserted during an interview session, “the more ways you have to think about what
determines a behaviour, behaviour change, and then maintenance of behaviour
change the more successful you can potentially be in fostering social and individual
change” (Bryant, 2004, p. 21). For that, it is important to identify the variables or
determinants that form energy conservation behaviour in present context for target

the energy conservation behaviour change effectively.

Second, to determine the strategies to facilitate change, an innovative
approach is necessary to yield the desired results. Peattie and Peattie (2009) state
that “social marketing is rapidly growing and it has considerable potential to
contribute to consumption reduction”. Additionally, the study by Maibach and
associates (2008) confirms the potential of the communication and social marketing
approach as an intervention approach for reducing the threats of climate change.
There is great potential to reduce energy consumption associated with the concept of
social marketing in energy conservation. Interventions incorporating the social
marketing principle are always effective in achieving their goal (Arulmani and
Abdulla, 2007).

Basically, social marketing is a branch of the marketing school of thought.
The concept of social marketing is tailored from the marketing principles. The main
aspect distinguishing social marketing from marketing is the medium involved in the
exchange process. Social marketing does not market products as marketing does, yet
it does market ideas, attitudes, and behaviours; benefits do always not accrue to the
marketers or the marketers’ organization, but to the individual him- or herself or to

society as a whole (Weinreich, 1999).

Social marketing has great potential for fostering sustainable behaviour
change (Edgar et al., 2009). It has been acknowledged as an effective approach for
achieving behavioural change (Mah et al., 2006; Stead et al., 2007). According to
Andreasen and Herzberg (2005, p. 4), “social marketers are especially good at
influencing behaviour”. Social marketing is a powerful tool to influence one to
practice a new behaviour, to improve one’s existing behaviour, or to abandon one’s

old behaviour. Philip Kotler, a pioneer in social marketing in the 1970s, defines
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social marketing as a “promising framework for planning and implementing social
change” (Kotler and Zaltman, 1971). Social marketing’s first principle is to change

people’s behaviour in measurable ways (Morris and Clarkson, 2009).

To date, social marketing has mainly been applied across health-related fields
and rarely in fostering environment-related behavioural changes (McKenzie-Mohr,
2011). The social marketing approach is actively being applied in personal health
issues such as HIV (human immunodeficiency virus), family health (Glanz et al.,
2008), high blood pressure, panic disorder, asthma, depression, heart disease (Long
et al., 2008), and childhood immunization (Carroll and Veen, 2002). Some other
areas of applications include the promotion of voluntarism (Boehm, 2009), economic
reform (Andreasen and Herzberg, 2005), smoking cessation (MacAskill et al., 2002;
Lavack et al., 2007; Gruchy and Coppel, 2008); the reduction of driving after
drinking (Strand et al., 2004); and emergency preparedness (Ramaprasad, 2005;
Marshall et al., 2007). Most of the social marketing interventions result in
encouraging outcomes (Gordon et al., 2006a). However, minimal research has been
conducted in the discipline of energy conservation; though it has been receiving
increased attention over recent years, it has yet to be employed to its full potential. It
should be considered that lessons may be learned from other successful applications
of social marketing in other fields for the application in consumption reduction
behaviour (Peattie and Peattie, 2009). It is important to unlock its potential to be

applied in and associated with the energy conservation field.

“Marketing is truly one of the fundamental influences on our lifestyle” (Lazer,
1996, p. 56). Itis significant in the development of sustainable consumption (Jones
et al., 2008). According to Jones and associates (2008), marketing serves as a
pathway to changing consumers’ behaviour, attitudes, and beliefs. The use of
marketing principles and practices has been demonstrated as the seed to achieve
organizational success; therefore, a similar approach should be adopted in social
contexts such as fostering energy conservation behaviour (Lefebvre, 2009). The
central pillar of marketing is to influence people to purchase something; if used
wisely, it can also be used to influence people away from it. Social marketing
tailored from the marketing concept is predicted to be a great approach for

influencing individuals to “purchase” energy conservation behaviour.
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Social marketing promotes voluntary behaviour change. Reverting to the
basis of marketing, people will purchase something based on their preferences; only
then will the product purchased be used accordingly. If individuals embrace energy
conservation behaviour under such forces as promoted in the traditional approach,
the individuals will revert to their overt behaviour easily whenever the forces are not
applicable or loosen. Contrarily, it is predicted that individuals will be able to
sustain the behaviour if it was “purchased” based on their intention and preferences.
As such, the social marketing approach that emphasizes voluntary behaviour change

has the potential to realize a sustainable behaviour change.

The power of marketing must be acknowledged. Marketing has made
remarkable achievements in encouraging people to buy products such as Coca Cola
and Nike trainers (MacFadyen et al., 2003). Another good example is McDonald’s
restaurant, which is currently one of the best-known restaurants in the world.
Approximately seventy years ago, two brothers, Richard and Maurice McDonald,
began a small drive-in, McDonald’s Hamburgers, in California (Vignali, 2001).
Today, McDonald’s has more than 30,000 restaurants in over 100 countries. Credit
should be given to their marketing efforts. The effective blend of the marketing mix
deployed by McDonald’s makes the success; it has changed the world in the past half
century. Considering that marketing may contribute to extraordinary success, “it can
also encourage people to adopt behaviours that will enhance their own and their
fellow citizen’s lives” (MacFadyen et al., 2003, p. 694).

Today, limited resource allocation remains a major challenge for most
organizations. To ensure that the scarce resources are utilized in an efficient way,
the optimum mix of marketing strategies is critical. The decision on the optimum
marketing mix is considered to be among the most critical challenges for marketers
(Balachandran and Gensch, 1974). In general, the commercial marketing mix
consists of four basic ingredients: product, price, place, and promotion. The parts of
the mix are interdependent from each other (Morden, 1987). Each part of the
marketing mix contributes to the success (Chartered Institute of Marketing, 2009).
According to Byrne (2004), an effective combination of the marketing mix creates
the desired view of the organization. Organizations today actually utilize the mixture

of marketing mix elements to compete with each other for success. It has been used



23

as a tactical toolkit for positioning themselves in the competitive market (Kotler and
Armstrong, 1993).

However, a question that marketing managers face continually is “what level
or combination of marketing mix would maximize sales or profit?” (Tellis, 2006).
This also applies to the social marketing context, in which social marketers deal with
the question of “what is the optimum combination of social marketing mix to foster
the desired behavioural change?” Thus, an optimum mix of strategies is necessary as
guidance to success in a social marketing intervention. To foster positive energy
conservation behaviour effectively, an optimum social marketing mix is essential.
According to Grier and Bryant (2005), social marketing interventions are supposedly
designed to integrate the full marketing mix. The employment of the marketing mix
concept in social marketing intervention is acknowledged as one of the eight
essential aspects of the social marketing process suggested by Lefebvre and Flora
(1988). Kaotler et al. (2002) and Phillipson et al. (2009) confirm the necessity to
consider the entire mix (all the Ps) in an intervention aimed at influencing behaviour.
Additionally, a review undertaken by the English Government in 2004 on the social
marketing potential reveals the consideration of the marketing mix’s ability to
provide a valuable framework that ensures the resources are used to their greatest
potential, besides which the significance of the set of comprehensive strategies in
sustaining positive behavioural change is also endorsed throughout the review
(French and Blair-Stevens, 2006).

The great contribution of the marketing mix to a programme’s success has
been evidenced and acknowledged in numerous interventions: the purchasing and
installation of smoke alarms (Camit, 2002); communication for healthy living (Glanz
et al., 2008); physical activity (Tucker and Irwin, 2005); quit and win contests for
smoking cessation (Lavack et al., 2007); and so forth. To date, the social marketing
literature provides limited exploration of the optimum social marketing mix that
should be applied in a specific context, particularly in fostering energy conservation
behaviour. Members of management are uncertain which part of the mix is more
important in fostering energy conservation behaviour. As such, it is important to
consider which ingredients are necessary to formulate the best combination to

achieve effective behavioural change.
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The study bridges the absence by developing an optimum social marketing
mix for fostering energy conservation behaviour and determining the relative weight
of each part of the social marketing mix. This research could serve as a basis for a
sustainable society. This is intended as a long-term mechanism to cultivate the
nation’s long-lasting sustainable energy use behaviour. Besides the aim of achieving
a considerable reduction in energy consumption, it also intends to enhance the

nation’s awareness Of the emerging energy sustainability issues.

Three research questions have been derived for the aforementioned process of
identifying the variables that form energy conservation behaviour and effective
strategies for fostering energy conservation behaviour using the concept of social

marketing. The research questions formulated for this study are listed below:

1. What are the key determinants of energy conservation behaviour and social
marketing mix strategies to promote energy conservation behaviour?

2. What is the causal relationship of the identified key determinants of energy
conservation behaviour?

3. What is the preferred combination of social marketing mix strategies to

promote energy conservation behaviour?

The research objectives have been designed to answer the research questions

addressed above and generate knowledge for this research.

1.4  Objectives of the Study

The objectives of the study are as follows:

1. To propose key determinants of energy conservation behaviour and social
marketing mix strategies to promote energy conservation behaviour through
the synthesis of theories and concepts.

2. To examine the causal relationship of the identified key determinants of

energy conservation behaviour.
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3. To investigate the preferred combination of social marketing mix strategies to

promote energy conservation behaviour.

1.5  Scope of the Study

The scope of this study is a total of five Malaysian research universities. The
respondents consist of university students. The rationale to select the student
community is because they are the main contributor to the university’s total energy
use as the community is about three to four times bigger than the staff community in
Malaysian universities. Moreover, students are more receptive and have a great
ability to take the lead in society after they graduate from university. It is expected
that students with positive energy conservation behaviour will be able to lead the
society towards a better future for tomorrow’s generation. Considering that the
central concept of social marketing is from the target audience’s point of view, the
opinions from the students themselves are essential to enable effective behavioural
change. Hence, improving energy use behaviour among students is a wise decision

in the attempt to conserve energy, subsequently reducing university utility bills.

1.6 Significance of the Study

Research has found that the major energy wastage on campuses is largely due
to the users’ negative energy conservation behaviour (Muhieldeen et al., 2008).
Additionally, students hold a high degree of control over the energy consumption on
the campus. An appropriate approach with the optimum set of strategies is needed to
foster positive energy conservation behaviour among the community of universities.
The literature search reveals that the social marketing approach is effective in
achieving behavioural change. However, the literature on the application to fostering
energy conservation on campuses is limited. This study will potentially contribute to
the limited application in the area of energy conservation behaviour in a university

setting. Meanwhile, this research is significant in that it addresses such a gap in the
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energy conservation literature as well as in facilities management by incorporating
the concept of social marketing into the fostering of energy conservation behaviour.
The completeness of this research will be able to generate a new insight by adapting
and combining the essence from different bodies of knowledge: facilities
management, social marketing, environmental psychology, and behavioural
management. This could enrich the diversification of social science research in the

context of energy conservation, particularly non-structural energy conservation.

Additionally, the attempt of this study to identify the optimum social
marketing mix for energy conservation behaviour fills the gap in the social marketing
literature. Previous research in the area of social marketing is mainly concentrated
on the social marketing process rather than on strategies. There has been relatively
little research on the optimum marketing mix specifically for social marketing. The
majority of social marketing campaigns adapt a commercial marketing mix. This is,
however, not appropriate as the commercial product is different from the product
(behaviour) in the social marketing context (Peattie and Peattie, 2009). Hence, this
research is significant in bridging the absence of a specific set of social marketing
strategies in the social marketing literature.

Another point regarding the significance of this research is its association of
behavioural theory from the psychology field with the management of energy
conservation. The well-established theory of planned behaviour (Ajzen, 1985)
proposes three determinants to form an intention towards behaviour: attitude towards
behaviour, subjective norm, and perceived behavioural control towards a specific
behaviour. The theory has been widely applied across various behaviours. Also, the
theory is acknowledged to be useful in identifying the determinants that influence
specific behaviour and the inter-relationships between the determinants. However,
most studies are conducted based on a specific context but are limited regarding
energy conservation behaviour. Thus, the generalizability of the theory across
energy conservation behaviour is subject to testing. The study provides insights into
the linkage between the three determinants and energy conservation intention and
behaviour. The identification of the determinants of energy conservation behaviour
in this study, which systematically incorporates the essence of the established

behavioural theory, will add value to the growing literature in this discipline.
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Furthermore, the findings of this study are able to provide directions that
inspire the management to make the right decisions in designing a cost-effective
energy conservation programme or developing universities’ utility policies and
maximizing the desired outcome by targeting the key determinants of the behaviour
change as well as focusing on the optimal social marketing mix. The identification
of the key determinants of energy conservation behaviour and targeting of the
optimum social marketing mix allowed the energy conservation programme
conducted to be more focused and specific, and hence more likely to target the
behavioural change effectively. Previous research has found that a range of savings
between 5 and 10% can be easily achieved by improving users’ energy use behaviour.
For example, the Universiti Teknologi Malaysia spent 10 million of Malaysia
Ringgit on its yearly energy bill. Thus, by improving user behaviour, energy saving
up to 1 million can be achieved. Subsequently, this will contribute to the carbon

emission reduction overall.

Lastly, another reason for the research’s significance is that it gears the
society towards enhancing global energy sustainability and complementing
universities’ social responsibility. It provides a novel way of looking at changing
energy conservation behaviour. The key determinants of energy conservation
behaviour identified in this study could serve as a better energy conservation
behaviour change methodology, benefiting both organizations and the environment.
Ultimately, it paves the way for a better future for future generations.

1.7  Limitation of the Study

There are several limitations of this study that are worth acknowledging.

The first limitation is the sampling methodology used in this study. Though
self-reported data are common in social science research, they may contain inherent
biases. The convenience sample used in this study encounters the same challenge.
In this case, the students may report that they are practising energy conservation

behaviour frequently even though this might not exactly be the truth. To reduce the
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impact of self-reported data, this research emphasized the importance of acting
honestly in answering the questionnaire during the survey and collected many data as

a high response rate would confer a compensatory advantage.

This research only focuses on students from Malaysian universities; other
building users, such as academic staff and support staff, are not included. For that
reason, the results of the study are best applied and targeted to students only.
According to Lin (2007), the determinants of behaviour are context-dependent. This
is true for the application of these results to foreign universities: the generalizability
of the results across countries may be limited due to cultural differences. Thus, the

implementation of the results in foreign universities requires further investigation.

Another limitation is that the social marketing mix identified in this study is
for energy conservation behaviour purposes. Amendments and modifications to the
combination of social marketing mix strategies are needed if there is an attempt to
apply the results to other behavioural domains. As the proposed social marketing
mix was designed based on energy conservation behaviour, other behaviours may
differ in terms of the constraints, available resources, and characteristics of the

specific behaviour itself.

1.8 Research Methodology

This section provides an overview of the research methodology. The details
of each stage will be further discussed and explained in Chapter Four. The research
methodology of the present study is divided into two parts according to the research
objective as the research procedures to achieve each objective differ. Generally, the
research methodology consists of five stages: (I) literature review; (Il) survey
instrument establishment; (111) data collection; (IV) data analyses; and (V) findings

and conclusion. Figure 1.2 shows a diagram of the research methodology overview.
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Purpose

e Review of relevant
behavioural theories
and models

e Review of relevant
marketing concepts,
strategies, and
principles

To develop the survey
instrument following
procedures, e.g.
sampling, elicitation
stage, questionnaire
efficiency, and
reliability test for
objective two and
objective three
separately

To pre-test each of the
developed
questionnaires and
distribute both sets of
final questionnaires to
gather relevant
responses

e Obijective two:
analyse the data
gathered using
structural equation
modelling assisted
by AMOS V18.0

e Obijective three:
employ choice-
based conjoint
method using
Sawtooth software

e Report the results
and findings as well
as the conclusion of
the study
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of social marketing
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Figure 1.2

Overview of the research methodology
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1.8.1 Literature Review

This stage aims to propose the key determinants of energy conservation
behaviour and the social marketing mix strategies of energy conservation behaviour.
For objective one, an extensive and comprehensive theoretical review is carried out
of the relevant behavioural theories and models. Throughout the literature review,
relevant and established theories and models are reviewed, including the

transtheoretical model and the theory of planned behaviour.

Following, a systematic literature review is performed on the commercial and
social marketing concepts, principles, and strategies. The social marketing mix is
derived from the comprehensive literature. The relevant reference channels are
social marketing, commercial marketing, environmental psychology, and non-
structural energy conservation. The fundamentals of commercial marketing are
included in the scope of the literature review as social marketing is a branch of
commercial marketing. Therefore, the literature review for the social marketing mix
covers both commercial marketing and social marketing. In the end of this stage,
researcher propose key determinants and social marketing mix strategies to promote

energy conservation behaviour through the synthesis of theories and concepts.

1.8.2 Survey Instrument Establishment

The second stage of the research methodology is to establish the survey
instrument. After the theoretical structure has been established from the literature
review, the researcher will need to establish a relevant survey instrument to verify
the respective elements in the local context. A questionnaire survey is selected as the
instrument to achieve both objectives in this study. An appropriate sampling strategy
is used to select a sufficient sample that could be representative of the population.
For objective two, an elicitation questionnaire is developed for the purpose of
gathering input to formulate the final questionnaire. Then, the final questionnaire
constructed is subjected to a reliability test to ensure the internal consistency of the

items before submitting it to the field stage.
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For the third objective, similar research procedures are involved. The survey
instrument stage to achieve objective three does not involve an elicitation stage. The
questionnaire is developed using Sawtooth Software, with the total number of
questions and choice tasks per question to appear to the respondent being pre-set by
the researcher in advance. Afterwards, the questionnaire developed is submitted to
an efficiency test and advance test for the questionnaire efficiency using the
Sawtooth software. The questionnaire will need further improvement if the results
indicate that the questionnaire is inefficient. Thus, the researcher needs to repeat the

earlier research procedures until questionnaire efficiency is achieved.

1.8.3 Data Collection

After the questionnaires for the study have been established, both
questionnaires will be subject to a pre-test before being distributed to the Malaysian
research universities’ students.  The pre-testing stage for the two sets of
questionnaires will be conducted separately. The feedback gathered from the pre-
testing stage will be used to improve the questionnaire and then it will be distributed
at field. The improved version of the questionnaires will be distributed in the five
Malaysian research universities. The targeted responses are 400 from each
university, which will sum up to a total of 2,000 responses. The purpose of data
collection is to gather responses from the students to identify the determinants that
influence their energy conservation intention and behaviour as well to identify the
students’ preferred social marketing mix that can support them in performing energy

conservation behaviour on the campus.

1.8.4 Data Analyses

Raw data collected from the field will be submitted to analyses using
statistical software. The structural equation modelling (SEM) technique will be used

for objective two and the choice-based conjoint analysis method for objective three.
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For the SEM, the analysis is performed with the assistance of the AMOS V18.0
software. Confirmatory factor analysis will be used to identify the measurement
model and then followed by the structural equation model assessment. As a result,
the beta coefficient between the variables will be established; therefore, the key

determinants of energy conservation behaviour will be identified.

For the third objective, Sawtooth software was selected to perform the
choice-based conjoint analysis. The raw data collected from the field will firstly be
imported into the Statistical Package for Social Sciences (SPSS) and then exported to
the Sawtooth software for the relevant analyses. Next, the imported raw data will
undergo part-worth utilities estimation using the Sawtooth Hierarchical Bayes
program and the calculation of the average importance of attributes using the
Sawtooth Software Market Research Tool (SMRT) program. Subsequently, the
importance of each social marketing mix will be identified.

1.9  Outline of the Chapters

This thesis is organized and presented in seven chapters.

Chapter One, the introductory chapter, consists of nine subsections. It begins
with an introduction, background of study, statement of the current energy
conservation issues and the research gap, a list of research objectives, the scope of
this research, the significance of the research, limitations of the research, an

overview of the research methodology, and lastly the outline of the chapter.

Chapter Two includes a comprehensive literature review on the fundamental
aspects of energy conservation, which mainly focuses on the behavioural aspect.
The review includes the literature on energy conservation as well as relevant models
and theories for the behavioural determinants. Moreover, the challenges in fostering
energy conservation behaviour are pointed out in this chapter. The sources of
reference are mainly from scholarly literature such as academic journals and books.

Obijective one is achieved in this chapter.
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Chapter Three covers a theoretical review of the social marketing and
commercial marketing mix. In particular, it discusses the rationale to include the
commercial marketing mix in the literature mainly due to the fact that social
marketing is a branch of commercial marketing and most existing social marketing
campaigns adopt the commercial marketing mix as the essential marketing strategy.
The social marketing mix identified will serve as a foundation to develop the

questionnaire and will be subject to verification through a field survey.

Chapter Four highlights the design of the methodology of this research. This
chapter details the research procedures and flow of arrangements in every stage to

achieve each of the objectives in this study.

Chapter Five presents the results and findings of the analyses for objective
two, which is to identify the key determinants of energy conservation behaviour. In
brief, this chapter includes four main sections: the overall survey responses, the
respondent profile, the results and findings from the field survey, and the discussion

of the results.

Chapter Six covers the results and findings of the choice-based conjoint
analyses for the third objective of this study. This chapter contains three sections:
the overall responses, the results and findings from the choice-based conjoint
analysis, and discussion of the results.

Finally, Chapter Seven concludes the main findings of this research and

provides recommendations for future research.
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