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Abstract

Electricity consumption is growing rapidly worldwide. The fuel resources has become scarce and the price has
become more expensive due to the increasing demand for energy. Therefore, improving energy efficiency could
be achieved not only by managing the supply, but also by managing the demand of electricity. The utilities may
embark on managing the supply side to ensure reliable supply at reduced generating cost, while the energy users
will normally control their energy usage by undertaking demand-side management. We still have to depend on
people adjusting their energy consumption, supported by an evidence that technical interventions, if carried out
in isolation, have lower impact and are more expensive to implement. Engaging with the consumers to reshape
their energy behaviour is one of the methods. Understanding the relationship between the types of consumers’
energy behaviours and the predictive variable is crucial. This would provide an insight into a richer understanding
of how and for whom different behaviour-based interventions work best. Hence, this study aims to first identify
their behavioural preference, and followed by identifying the factors that contribute to each behaviour in terms of
contextual factor and psychographic variable, which is attitude. This study concludes by noting that a majority of
the residential consumers in Kajang were likely to adopt curtailment behaviour and the strongest predictor to this
behaviour was bill consciousness. Income and bill consciousness were found to strongly predict efficiency

behaviour.
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INTRODUCTION

Energy is an enabler to improve the well-being of people. to boost
the economy. and to transform a country. Beside its contribution,
energy is also known as the dominant contributor to climate change,
accounting for around 60% of the total global greenhouse gas emission
[1]. In addition, the growing energy demand would impose a risk since
the indigenous energy resources faced depletion and the cost of energy
supply is coupled with scarcity. Energy efficiency is recognised
worldwide as the most powerful and cost-effective strategy for
achieving goals of sustainable development, where the International
Energy Agency presented that if 25 energy efficiency measures are
being implemented globally, this will result in a reduction of one-fifth
of the global energy-related carbon dioxide (CO?) emission by 2020
[2]. Whereas, for the consumers, they will directly benefit in the
reduction of their cost for electricity.

In Malaysia, by looking at a longer term perspective from 2015 to
2025, the electricity growth is expected to increase by an average of
3.1% per vyear, which correlates with our economic growth and the
increase in the number of customers [3]. The growing energy demand
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also results in an increase in the generation of electricity. Our electricity
and energy usage is largely dependent on fossil fuels as coal is poised
to be the main fuel for power generation in the 2015-2019 period [4].
Malaysia’s energy demand has been growing significantly, outstripping
the GDP growth. At present, every 1% growth in GDP is accompanied
by a growth in energy demand (and associated with greenhouse gas
emission) of 1.2-1.5% [5]. While Malaysia continues to secure
sufficient and reliable long-term energy supply, this country is also
obliged to achieve the voluntary target of reducing Green House Gasses
(GHGs) emission intensity of GDP by up to 40% by 2020, compared to
2005 levels [6].

Energy issues such as the security of fuel supply due to the
depletion and price hike of indigenous energy resources and climate
change have caused the Malaysian government to embark on an energy
efficiency policy and action plan. The government has set a target to
save electricity up to 50,594 Gigawatt hour over the plan period of 10
years, which will directly contribute to the reduction in electricity
demand growth and CO? emission. A few measures have been
undertaken during the 10® Malaysia Plan with the aim of promoting
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energy efficiency within the industrial, commercial, and residential
sectors, with the support from international agencies [2] [6].

However, by judging at our energy intensity, since 1990, the
Energy Intensity value has been growing at an average rate of 0.8%
annually [5]. This implies that Malaysia’s energy efficiency status is
decreasing despite the continuous efforts taken to promote energy
efficiency in the country [2]. In this regard, Malaysia consumes more
energy per GDP output compared to developed countries such as the
United States, the United Kingdom, Germany, and Japan [7].

There is a serious concern to investigate why energy efficiency in
Malaysia has remained untapped. although numerous initiatives have
been implemented since the 9™ Malaysia Plan [2]. Regardless a number
of key barriers have been identified that prevented a widespread
adoption of energy efficient practices such as low energy prices, lack
of finance for energy efficiency from commercial lending institutions,
and lack of consistency in embracing energy efficiency [2]. it is
important that the underlying determinants that significantly contribute
to energy behaviour should not be neglected. Household behaviour has
been identified as an efficient and effective way to meet this challenge,
with up to 20% potential savings using currently available technology
[8]. Despite that, the share of the residential sector’s energy
consumption is only 6.1% [9] when compared to the transport and
industry sectors; this sector has a significant contribution to Malaysia’s
economy. Intermsof numbers, a majority of the consumers are
from residential consumers, where this sector represents 82% of the
total electricity consumers in Peninsular Malaysia [9].

In the area of energy consumption, it is crucial to consider other
factors that influence the behaviour changes that shape and constrain
people in making choices and decisions [10]. Technological solution
alone does not promise any success as people tend to use electrical
appliances more frequent when the appliances are labelled as energy
efficient. Energy savings potential resulted from behaviours are usually
being neglected [10], although being referred to be as significant as
those from technological interventions [11]. Along with technology
invention, a research on energy behaviours must be developed along
with this technological framework [12].

In this study, the term of energy efficiency refers to reducing the
end user’s energy consumption either by the use of technologies or the
way they are used [13]. Broadly, the energy consumption may be
generated either by the use of the technology or by habitual behaviours
when the individuals repeat and do things without considering the
advantages and disadvantages. Household energy behaviour is
important and has been identified as an efficient and effective way to
meet this challenge of greening the energy systems through efficient
energy utilisation, with up to 20% potential savings using the current
available technology [8]. Behaviour-based energy interventions (i.e.,
programmes targeting savings through consumers® energy use) are
based on the idea that people can be encouraged to use less energy if
the underlying determinants of behaviour change in some way [14].

Firstly, it is important to identify the attributes or factors that
influence the behaviours in order to analyse the preference of
behaviours. Energy conservation behaviours can be divided into two
dimensions, which are curtailment and efficiency, and each of the
dimensions may have different predictive profiles as suggested by
Karlin et al. [15]. Based on the recent research, there are two main
categories of behaviours, which are generally categorised as
curtailment and efficiency behaviours [8] [15] [16] [17]. In this study,
curtailment behaviours refer to frequent actions that can be
implemented at low cost or zero cost. Examples of these behaviours
include turning off lights and fans when leaving the room, unplugging
appliances when unused, or reducing the number of times using the
electrical equipment. Meanwhile, efficiency behaviours refer to
infrequent actions, one-shot behaviours and/or those requiring
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investments or purchases. Examples include purchasing energy-
efficient products such as light-emitting diode bulbs and five-star
energy appliances [18]. Even though there are researches indicating that
the behaviours should be differentiated into more categories, namely
efficiency, curtailment, and maintenance, [18] theoretically, the third
behaviour is still identified as inconsistencies due to the reason that it
can be categorised as efficiency behaviour [19]. Considering the factor
of inconsistencies of the maintenance behaviour, this study is aimed at
two behaviours as suggested by Gardner and Stern [16].

A recent study by Karlin et al. [15] suggested that the key variables
of contextual factors, attitude, knowledge, and user experience play a
key role in affecting the level to which an individual engages with the
energy behaviors. Previous studies found that contextual variables such
as age [20] [21] [22]., homeownership [20] [21], income [21], education
[21]. family size [20], and home type [22] were highly related to a
person’s action to conserve energy. Aftitude refers to the degree to
which a person has a favourable or an unfavorable evaluation of
behavior. Previous researchers found that the action to use energy
efficiently are related to attitudes [23]. Attitudes are categorised as the
psychographic variables and can be grouped into three sub-variables:
environmental, financial, and social. These three sub-variables are
relevant in predicting behaviour. For the purpose of measuring the
environmental concern, the New Ecological Paradigm Scales are the
most widely used measures of environmental concern [24] [25] [26].
‘While, financial is measured based on bill consciousness and price
sensitivity. Social norms are ideas regarding which norms are relevant
that others might hold. Norms are important because people appreciate
social relationships and norms could bring influence to their behaviour,
associated with what they think is socially desired [27]. Injunctive
norms reflect the behaviour that we do based on the perception that is
supposed to be commonly approved or disapproved. Whereas,
descriptive norms refer to the extent to which a behaviour is perceived
as a normal thing to do, which involves our perception of the behaviour
of the people around us [28].

Hence, this study aims to: (a) identify the residential consumers’
energy behavioural preference; and (b) to determine the factors that
influence the energy behaviour in both behaviours (curtailment and
efficiency) among the residential consumers in the sub-district of
Kajang. The provided result will be useful in developing a better
understanding of energy behaviour among residential consumers in
Malaysia and as an input for policy makers to implement a strategic
intervention on energy efficiency.

MATERIAL AND METHODS

Energy Behavior Survey
Method

The sub-district of Kajang is recorded to have the highest number of
population, with the total population of 311,785. It is one of the six sub-
districts under the administration of Kajang Municipal Council [29].
The area was chosen as the study area due to its wide range of socio-
economic characteristics and its location, which was close to the centres
of growth, which are Putrajaya and Cyberjaya. The data collection was
carried out through a walk-through survey conducted in the sub-district
of Kajang, starting from Januvary to March 2016. 500 sets of
questionnaires were randomly distributed and 389 respondents
completed the whole survey. Analysis was conducted on complete
cases only.
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Measures

All statistical data were analysed by using the Statistical Package for
Social Sciences (SPSS) Version 22, where descriptive analyses as well
as correlation and regression were carried out. Data analysed in this
study is intended to address the research objectives of identifying: (a)a
group of energy behaviours among the residential consumers; and (b)
the factors that have the most influence on the residential consumers in
using electricity efficiently. A questionnaire was developed in
reference to the research instrument prepared by Karlin et al. [18]. Each
survey contained sections that investigated the variables as follows:

Context: This study included the traditional demographic
characteristics such as age, gender, race, marital status, income, and
education, and with the addition of two housing-related demographics,
which are homeownership and home occupancy. Home ownership,
either rental or ownership of the house, influences the adoption of
energy efficiency measures [30].

Attitudes: To access the feelings or perceptions of the consumers
towards environment and conservation: the questions were grouped
within three variables, namely environmental, financial, and social.
Environmental concern was evaluated by using six selected items from
the New Ecological Paradigm [25]. The complete scale has 15 items,
but these six items were previously tested for reliability by Zelezny et
al. [26] and has been used successfully by Hawcroft and Milfont [24].
To measure the financial concern, questions on bill consciousness and
financial motivation were asked. Meanwhile, social norms were
measured based on injunctive and descriptive norms [26].

Energy Behavior: Six items were included to measure the action taken
by the consumers to conserve energy. These items were then divided
into two categories of behaviors: which are efficiency behavior, and
curtailment behavior. For curtailment behavior, the respondents were
asked how often they performed each action. Whereas, for efficiency
behavior, the respondents were asked to indicate either they had been
involved in the action or not.

Analysis: First, behaviors were grouped together based on the survey
responses. Next, bivariate correlation was performed for each energy
behavior with the contextual factor and attitude. This analysis was to
determine which variables influenced the energy efficiency behavior.
Finally, a regression analysis was conducted to identify which variable
was the most predictive of the identified energy behaviors.

RESULTS

Context characteristics

The context characteristics of the respondents are presented in
Table 1, and it is revealed that a significant number of respondents were
females (58.9%), while males constituted the remaining 41.1%. For the
age of the respondents, those within the age range of 31-40 constituted
the highest class of the respondents (33.6%), followed by those within
the range of 41-50 indicating 22.1%. The youth group (20-30)
constituted 17.4%, while those within the range of 51-60 were 19.2%.
The least percentage of the respondents” age category were those above
60 years, which was only 7.7%. Based on ethnicity in Kajang, Malay
respondents constituted the highest class of the respondents with about
71.2%, while Indians were 15.4%, and Chinese had the least number
with only 13.4%. In terms of marital status, those who were married
were 68.6%, while those who answered single constituted 19%.
Meanwhile, those who responded as divorced were 3.3% and the ones
responded others constituted 9.2%.
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The response on the level of education showed that those who only
attended secondary school were 39.3%, while those with a degree level
of education constituted 29.6% of the respondents. The postgraduate
level of education constituted 6.4% of the total responses, whereas
those who attended only primary school were 2.8%. The household
income of the respondents showed that 32.1% earned between
RM2,001 to RM4,000, 27.5% earned between RM4,001-RM6,000,
whereas 17.2% had an household income below RM2,000.

Other than that, a housing-related characteristics analysis based on
home ownership indicated that 72.5% owned the house, while the
remaining 26.5% rented the house. The household size of the
respondents indicated that a majority of them (45.1%) had a family of
3-4 persons, while 38.3% were 5 or more, and 13.9% had a family size
between 1-2 persons per household.

Table 1: Context of the Sample

Variables Frequency Percent
Traditional Demographic
Gender Male 160 411
Female 229 589
Age 20-30 68 174
31-40 130 336
41-50 86 221
51-60 75 192
Above 60 30 77
Race Malay 277 712
Chinese 52 134
Indian 60 154
Marital Status Single 39 10
Married 320 823
Divorce 10 26
Widowed 20 51
Level of education  Primary 1 28
Secondary 153 393
Diploma 85 219
Degree 115 296
Master/ PHD 25 6.4
Household Below RM2000 67 17.2
income in RM
Between
RM2001-RM4000 125 321
Between
RM4001-RM6000 107 275
Between
RMB001-RM8000 ar 121
Between
RM8001- 31 8.0
RM10000
Housing Related Demographic
Home ownership Rent 103 265
Own 286 73.05
Home occupancy 1-2 54 139
34 186 451
5 or more than 5 149 383

Attitudes

The respondents’ responses towards environmental concern,
financial, and social have been examined and are presented in Table 2.
Mean score was used in the interpretation of the result. For
environmental concern and social norms, they were measured using a
5-point Likert scale, ranging from Il=strongly agree, 2= agree,
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3=neutral, 4=disagree, 5=strongly disagree; where the closer it is to 1,
the more positive it reveals the households® attitudes. Out of the five
items under Environmental Concern, three items scored means that
were close to 1. The items were: (i) Statement 2 —the balance of nature
is very delicate; (ii) Statement 3 —people must live in harmony with
nature to survive; and (iii) Statement 5 — courses focusing on
conservation should be taught at schools. Meanwhile, the mean scores
for two items under social norms were 2.26 and 2.56. The
environmental motivation, financial motivation, and social motivation
were measured using a 4-point scale, ranging from I=greatly
influenced. 2= somewhat influenced, 3=a little bit influenced. and
4=not at all. If the mean scores reported were closer to 1, it reveals the
positive influence of households’ attitudes. The mean scores for the two
items under environmental motivation were reported as 2.05 and 2.10.
The mean scores for the two items under social motivation were 3.07
and 2.99 each. Only the two items under financial motivations have
shown a positive influence on the households® attitude with the mean
scores of 1.63 and 1.69.

Table 2 : The value of means, standard deviations of the attitudes

M 5D

Aritude - Environmental
Environmental Coneern *
Although there is a contamination of our lakes, streams and
air, nature will soon return them to normal °
The balance of nature is very delicate and casily upset
People must live in harmony with nature to survive
Courses focusing on conservation of natural resources
should be taught in the public schools
Because the government rules are so effective, it is not
likely that pollution will become too bad *
Environmental Motivation
1. How much does decreasing your environmental impact
decrease your home energy usc?
2. How much does environmental impact affect your home
energy use?
Atgtitude — Financial
Bill consciousness imn
1. Tpay close atiention 1o my monthly cnergy bill
Financial motivation
1. How much does saving money on your energy bill decrease
your home cncrgy use?
2. How much does cost of encrgy bill affect your home energy
use?
Agitude - Norm
Social norm *
1 Most people are not willing to make changes or sacrifices
to protect the environment {Descriptive)
2. People in my community expect me to do my pam to
conserve encrgy (Injunctive)

23033 1.13542

1.82
1.53

TEO
611

P

657
524

122

738

Social motivation *

1. How likely is comparing your energy usc to Yyour
neighbors’ use w encourage you to decrease home cnergy
use?

2.  How much does your neighbors’ energy use affect vour

home energy use?

= Likert scale ranged from 1=strongly disagree to 5 = strongly agree.
® ltem was reverse coded.
© Scale ranged from 1= a great influence to 4 = not at all.

Analysis

Distribution characteristics of the variables were evaluated by using
Kolmogorov-Smirnov, and all were found to be not normally
distributed with no significant skewness or kurtosis, thus, a Spearman-
Rho regression analysis was conducted. Six items were asked to
measure respondents’ engagement in energy conservation behavior.
List of behaviors with descriptive statistics as presented in Table 3.
Based on the responses on the actions taken, the respondents have been
grouped into two categories of behaviours: (a) curtailment behaviour;
and (b) efficiency behaviour, as presented in Figure 1. 59.1% of the
respondents adopted the curtailment behaviour to reduce energy use in
their home, while the remaining 40.9%% of the respondents adopted
the efficiency behaviour. Results indicated that a majority of the
respondents in Kajang were particularly interested in the curtailment
behaviour rather than the efficiency behaviour.
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Table 3: Conservation behaviour with percentage and group of

behaviour
Item % Energy
Behavior
Switch to energy efficient lights/ bulb 41.99 Efficiency
Install solar panels 1.80 Efficiency
Purchase an energy efficient appliances 38.80 Efficiency
Turn off electrical appliances when unused 69.40 Curtailment
Reduce the number of times to run the washing machine 69.40 Curtailment
Ironing clothes in large quantities at a time 31.90 Curtailment

Bivariate correlations between the behaviours (curtailment and
efficiency behaviours), contextual factors, and attitudes revealed
distinct profiles for the curtailment and efficiency behaviours as
presented in Table 4. The variables that correlated with each behaviour
were almost independent, where only bill consciousness significantly
correlated with both behaviours. Only bill consciousness and
environmental motivation under the attitude variables correlated with
efficiency behaviour. Traditional demographic variables such as
marital status, education level, income, and both housing-related
demographic variables (home ownership and home occupancy) also
significantly correlated with efficiency behaviour.

Meanwhile, for the curtailment behaviour, environmental concern, bill
consciousness, and financial motivation were significantly correlated
with this behaviour. In contrast to efficiency behaviour, neither two of
the housing-related demographics with
behaviour. Three traditional demographic variables of gender, age, and

correlated curtailment
race were significantly correlated. None of the two social variables
(social norm and social motivation) significantly correlated with either
curtailment or efficiency behaviours. Due to that, they were not
included in the next regression analysis.

Table 4: Bivariate Correlation Analysis of Variables and Behaviour
Group

Efficiency behaviours Curtailment behaviours

Demographic — traditional

Gender -.020 115

Age -.007 A11*

Race 064 105*

Marital Status - 138** .010

Education 2554+ -.096

Income 250%* -.044
Demographic — housing

Home occupancy -.118* -.084

Homeownership 1T70** .052
Attitude — Environmental

Environmental Concern -.048 -.260%*

Environmental Motivation - 1544 032
Attitude — Financial

Bill consciousness 147%* 268%*

Financial motivation -027 -.246%*
Attitude — Social

Social norm -.046 059

Social motivation -073 -.014

** Correlation is significant gt the 0.01 level (2-tailed).
* Correlation is significant at the (.05 level (2-tailed).

An analysis of the factors influencing the efficiency and curtailment
behaviours was done by conducting a regression model, as shown in
Table 5 for efficiency behaviour, and Table 6 for curtailment behaviour.
A multiple regression was run to predict the consumers’ efficiency
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behaviour towards efficient energy utilisation from the perspective of
marital status, education level, income, home occupancy, home
ownership. and bill consciousness. These variables, except for marital
status and education level, statistically and significantly predicted the
consumers’ efficiency behaviours towards efficient energy utilisation,
F(7,381)=12.993, p<.007.R?=.193. The regression model explained
only 19.3% of the variance of our dependent variables. Income and bill
consciousness were the strongest predictors of efficiency behaviour,
followed by home ownership.

For curtailment behaviour, a multiple regression was run to predict the
predictors towards curtailment behaviour from the perspective of
gender, age, race, environmental concern, and bill consciousness.
These variables, except for gender, age. and race, statistically and
significantly predicted the consumers’ behaviours towards efficient
energy utilisation, F(5,383)=9.395, p<.01,R2=.109. The
curtailment regression model explained that our independent variables
explain only 10.9% of the variability of our dependent variables. The
strongest predictor of the curtailment behaviour was bill consciousness.

Table 5 : Multiple Regression on Efficiency Behaviour

Ui dized 5 dized
Coefficient Coefficient
i Sig
B Std. Beta
error
Demographic — traditional
Marital Status =352 169 -.104 -2.085 038
Education 298 129 135 2312 021
Income 335 099 189 3.366 001
Demographic — housing
Home occupancy -309 097 -. 149 -3.187 002
Homeownership 820 247 169 3518 .000
Attitude — Financial
Bill consciousness 820 204 189 j.024 .000
R? 193
Adjusted R’ 193
F value 12.993
Sig. F .000
DISCUSSION

The variables that correlated with each behaviour were almost
independent, where only bill consciousness significantly correlated
with both behaviours. Bill consciousness and environmental motivation
were the only attitude wvariables that correlated with efficiency
behaviour. Contextual factor variables such as marital status, education
level, income, home ownership, and home occupancy also significantly
correlated with efficiency behaviour. The correlation findings were
consistent with the studies by Black et al. [31]; Nair et al. [30]; and
Poortinga et al. [32], who investigated that housing-related variables
are found to be positively correlated with efficiency behaviour. Home
ownership has a positive relationship with efficiency behaviour as
suggested by Black et al. [31]. while other traditional demographic
characteristics such as marital status and education level also have a
positive relationship with efficiency behaviour. Income was the
strongest predictor of efficiency behaviour, supported by the previous
studies by Dillman et al. [33]; Nair et al. [30]; and Poortinga et al. [32],
who also found a positive relationship between income and efficiency
behaviour. The next strongest predictor was bill consciousness,
followed by home ownership. The result obtained supported the
findings from previous studies by Black et al. [31], who also found that
home ownership was a significant contributor to the behaviour. As the
respondents owned the house, they can implement structural change
such as replacing fluorescent bulbs to light-emitting diode bulbs or
installing solar panels.
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Whereas, for the curtailment behaviour, environmental concern.
bill consciousness, and financial motivation significantly correlated
with this behaviour. None of the housing-related demographic variables
correlated with curtailment behaviour. Home occupancy was
negatively correlated to curtailment behavior and had previously been
found to be positively correlated to efficiency behavior [31]. Only three
traditional demographic variables, namely gender, age, and race, were
significantly correlated, which is consistent with the Opinion Dynamics
results [34] [35]. The strongest predictor of the curtailment behaviour
was bill consciousness. The respondents were more concerned on short-
term measures to remain the low usage of electricity, which resulted in
a reduction in their energy cost. Frequent actions such as switching off
appliances and reducing the number of times to run the washing
machine usually do not require high costs. High investment measures
such as buying an efficient product require finance and may discourage
consumers’ adoption to efficiency behaviour. Education level and
income were found not correlated to curtailment behaviour,
contradictary to the previous findings by Poortinga et al. [32].

Policy Implications

In order to design successful interventions to change the behaviours, it
is important to first consider how habits are moulded, reinforced, and
sustained. In other words, a full implementation of the energy efficiency
action plan should have aimed to change behaviours and this will lead
to consistent efforts and long-term energy-savings benefits. The
findings that bill consciousness is a single predictor to both efficiency
and curtailment behaviours is useful to the policy perspective, as to
ensure intervention strategies could be best applied in promoting energy
saving by targeting the specific variables. Fisher et al. [27] suggested
the energy feedback system as the best strategy by targeting both
behaviours because consumers will have access to the amount of
electricity they consumed and the energy cost. Policymakers also have
to take concentrated efforts to strengthen the informational strategies,
such as dissemination of information, persuasion, social support, and
public participation. Structural strategies such as by providing financial
incentives, availability of products and services, and strengthening the
legal regulation are also best to be implemented to attract the consumers
under the curtailment behaviour to adopt the technologies. Financial
incentives and proper information should be channeled correctly to the
public to encourage them to adopt efficiency measures. Hence,
improving the effectiveness of the existing policy tools and
strengthening the initiatives may facilitate the dissemination of the
government’s effort.

CONCLUSIONS

Energy behavioural approach in the residential sector is important
to promote more energy efficiency behaviours among the households
and to determine the underlying determinants for energy use.
Understanding the consumers’ behaviour will help to know their
preferences, and then the right behaviour-based intervention strategies
should be implemented to mould behaviour changes towards efficient
energy utilisation. This study revealed that 59.1% of respondents in
Kajang were likely to adopt curtailment efficiency, and bill
consciousness was the strongest predictor to this behaviour. The
respondents were more concerned on short-term measures to remain the
low usage of electricity, which resulted in a reduction in their energy
cost. Frequent actions such as switching off appliances and reducing
the number of times to run the washing machine usually do not require
high costs. 41.9% of the respondents in Kajang opted for the efficiency
behaviour and income together with bill consciousness, which brought
the significant prediction to the efficiency behaviour. Energy behaviour
is influenced by the income as the respondents can afford to invest in
purchasing an efficient product or appliances. A combination of
initiatives could be implemented by targeting efficiency and
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curtailment behaviours and the energy feedback system was recognised
as the strategic intervention to encourage both behaviours. Future
research can be extended to propose the best intervention strategies to
promote more efficient energy behaviours based on the factors that had
been determined in this study. A longitudinal study to
evaluate the effectiveness of the interventions may be further explored
by measuring the behavioural savings from the proposed intervention
strategies in terms of quantity, either in kilowatt hour, monetary value
or the potential reduction in CO? emission.
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