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Abstract - The limitation of the information and previous studies on smart home in Malaysia provide motivation for 
conducting this research. This study was undertaken to identify the key drivers of the smart home adoption. Furthermore, 
this paper also try to identify the future trend of smart home among Malaysian society. A mixed method approach which 
consists of STEEPV and quantitative study had been used in this research. 365 out of 384 valid questionnaires had be 
collected from Generation Y. Impact uncertainty was analysed based on the research results derived from the qualitative and 
quantitative methods.. This study found that security and energy consumption had the highest impact and uncertainty 
towards smart home adoption in Malaysia. 
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I. INTRODUCTION 
 
In recent years, virtually every household goods has 
been technically improved and presented with 
"smart"1. In addition, the global smart home market 
which predicted will grow to more than $50 billion in 
2020 and approximately $400 billion in 2030. Among 
the major application related to household are 
security management, energy and resource 
management, convenience and comfort, health and 
wellness management and media entertainment. It is 
expected that these application will represent more 
than 40 percent of the total home appliance market2. 
Although Smart home concept had been discuss   for 
decade, many people have no clear concept and 
explicit knowledge about the smart home due to  
some social barriers like the cost, privacy and data 
security, reliability, loss of control and the others3. 
One of the most important issue related smart home 
adoption is security. As rate of crimes involving 
robbery, murder and fires is increasing, home 
surveillance system can be used   to keep up with the 
increasing crime rate4. 
According to the World Health Organization4, the 
world’s elderly population (the number of people 
aged 60 and older) has increased drastically in the 
past decades and will reach about 2 billion in 2050 
which means occupy 22% of the total global 
population. A significant proportion of elderly 
population suffer or may suffer with higher 
probability from age-related conditions such as 
Parkinson’s disease, diabetes, cardiovascular disease, 
Alzheimer’s disease, different chronic diseases and 
limitations in physical functions. Thus, smart home 
technologies may help to enhance quality of life, 
prolong independent living, reducecaregivers’ 
necessary time and healthcare costs6. Smart home 
technologies help the user to achieve the indulgent 
goals such asproviding entertainment, having more 
fun. Although previous studiesfound potential  
benefits of  smart homeadoption, little is known on 

the status of smart home adoption in Malaysia.. 
Hence, this study aim to explore the future trend of 
smart home by evaluating the drivers and issues faced 
among Malaysia society. 
 
II. LITERATURE REVIEW 
 
2.1 Smart Home 
Smart Home is considered as a part of the Internet of 
Things. It’s concept involved a set of advanced 
technologies in which the home environment is 
monitored by ambient intelligence to facilitate remote 
home control7. Consumers can remotely control the 
automated home electronic devices from anywhere in 
the world by entering a single command8. 9Specify  a 
smart home as a home that is equipped with network-
connected products (i.e., "smart products," connected 
via Wi-Fi, Bluetooth or similar protocols) for 
controlling, automating and optimizing functions 
such as temperature, lighting, security, safety or 
entertainment, either remotely by a phone, tablet, 
computer or a separate system within the home itself. 
Smart home can be characterized by 4 aspect10: (i)a 
communications network connect the different 
devices with each other;(ii)intelligent controls to 
manage the system;(iii). Sensorsthat collect 
information; and (iv) smart features, which respond to 
information from sensors or user instructions as well 
as the system provider . 
In addition, smart home systems can be grouped into 
six primary categories: energy management and 
climate control systems; security and access control 
systems; lighting, window and appliance control 
systems; home appliances; audio-visual and 
entertainment systems; and healthcare and assisted 
living systems11 
 
2.2 Social Barrier of Smart Home Adoption 
Security and invade privacy are potential of smart 
home technology problems. Personal privacy is 
threatened by access through a smartphone or 
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personal computer at home. Although it is reported 
that industry has developed many security 
technologies and practices to protect individual 
privacy, it will inevitably come down to lawmakers to 
decide whether security agencies are allowed to enter 
citizen’s home12. It is also estimated that security 
services, will lead to the accumulation of a large 
number of sensitive personal data for day-to-day 
activities10. 
Likewise, the hackers attack in the smart home may 
cause of a huge loss of security and safety of the 
homeowner. Among threats that may be caused by 
the hackers are data loss and data hacking, 
counterfeiting, denial of services, eavesdropping, 
buffer overloading, malicious modifications, 
password based attacks and etc13. 
At present, the ability of smart home to predict 
human behaviour correctly is limited3.Specifically, a 
smart home whose technical components are 
functioning without flaw may still provide an 
unreliable service, as the system is not intelligent 
enough to correctly understand or correctly anticipate 
the needs of its consumer. 
Although smart homes have many advantages that 
makes human’s lives convenient, these smart 
properties are costly which can be an obstacle to the 
consumer demand. The cost of the smart home is high 
due to   the technology that is relatively new14. 
 
III. METHODOLOGY 
 
Two stages of method which consist of STEEPV and 
quantitative study had been conducted. In the first 
stage,  STEEPV analysis had been used. STEEPV is 
an analysis which investigate  the external 
environment of an organization. It explains how 
social, technological, economic, environmental, 
political and values influence on an institution. It was 
derived from an intensive literature review on 
environmental  waste management practices.. 
 
A top 12 drivers were then been identified based on 
frequencies. The twelve  drivers/issues were 
security(D1)15,16, energy consumption(D2)17 

Controlling and monitoring (D3)18,19, environmental 
pollution (D4)18, energy saving(D5)15,20, health 
care(D6)15,24, entertainment (D7)15,20, scheme and 
policy (D8)3,10, elderly care (D9)21,22, save money 
(D10)17,23, HEMS (D11)24 and easier living (D12)21,25. 
 
In the second stage, a quantitative approach was then 
been used to anticipate the impact   and uncertainty of 
each top 12 drivers among Generation Y especially 
towards smart home adoption. Impact-uncertainty 
analysis will consider the drivers that have the 
greatest impact and will also consider the most 
uncertainty drivers in the next ten years. 
Survey questionnaire had been distributed among 
Generation Y in Malaysia .The respondent were 
asked to rate each drivers  from 1(lowest) to 5 

(highest) to indicate degree of impact and  from 
1(lowest) to 12 (highest) to indicate degree of 
uncertainty. 
 
IV. FINDINGS AND DISCUSSION 
 
4.1. General Information 
365 out of 384 respondents responded to the 
questionnaire with a response rate of  95 percent. 
Majority of the respondents is female (52.3%), 
Chinese (52.6%) with at least degree holder  (76.4%). 
 
4.2. Impact-uncertainty analysis 
Respondents were asked to rank the degree of impact 
for each driver (Impact of each driver on smart home 
adoption. Drivers were selected based on their 
importance. Table 1 tabulates the  distribution of 
drivers based on the degree of uncertainty. This table 
shows that driver 1 (D1), which is Security , has the 
highest average ranking (10.35), followed by driver  2 
(10.24) energy consumption (D2). The next important  
drivers are controlling and monitoring (D3), 
environmental pollution (D4), energy saving (D5), 
entertainment (D7), scheme and policy(D8), eldercare 
(D9), save money (D10), HEMS (D11) and easier 
living (D12) 
 

 Key Drivers Mean Rank Degree of 
Impact 

D1 Security 10.35 12 3 

D2 Energy 
consumption 10.24 11 3 

D3 Controlling and 
monitoring 9.97 10 3 

D4 Environmental 
pollution 9.95 9 2 

D5 GSM 9.94 8 2 

D6 Health care 9.88 7 2 

D7 Entertainment 9.87 6 1 

D8 Scheme and 
policy 9.85 5 1 

D9 Elder care 9.84 4 1 

D10 Save money 9.79 3 0 

D11 HEMS 9.78 2 0 

D12 Easier living 9.66 1 0 

 
Impact Lowest Low Moderate High Highest 
Scale 1 2 3 4 5 

Table 1: Distribution of drives based on degree of impact 
 
The similar drivers were also been ranked by the 
respondents based on the degree of uncertainty. Table 
2 shows that Entertainment(D7), , energy 
consumption (D2) and environmental pollution (D) 
have the highest average ranking. 
 

 Key Drivers Mean Rank Degree of 
Uncertainty 

D1 Security 8.81 9 2 
D2 Energy 8.84 11 3 
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consumption 

D3 Controlling and 
monitoring 8.10 2 0 

D4 Environmental 
pollution 8.84 10 3 

D5 GSM 8.25 5 1 
D6 Health care 8.75 7 2 
D7 Entertainment 9.18 12 3 

D8 Scheme and 
policy 8.80 8 2 

D9 Elder care 8.68 6 1 
D10 Save money 8.18 3 0 
D11 HEMS 8.21 4 1 
D12 Easier living 7.56 1 0 

 
Ranking 1-3 4-6 7-9 10-12 
Degree 0 1 2 3 

Table 2: Distribution of drives based on degree of uncertainty 
 

 
Fig 1. Impact- Uncertainty Graph 

Impact-uncertainty graph had been used to determine 
the impacts and uncertainties in the determination of 
future smart home adoption. At this stage, the most 
uncertain and most impactful driver had been 
identified. Figure 1 show the impact-uncertainty 
graph.  Based on Figure 1, the highest degree of 
impact and highest degree of uncertainty are energy 
consumption (D1) and security (D2). Thus, this two 
drivers (D1) and (D2) will shape the future smart 
home adoption in Malaysia. 
4.2. Impact-uncertainty analysis 
The two drivers were then been allocated into the X-
axis and Y-axis of the impact and uncertain axis 
analysis. Figure 2 shows the impact-uncertainty 
scenario. This is to discover the possible scenarios of 
smart home adoption practices  in ten years 
time.(2017-2027) 4 scenarios are described in detail 
in the following section 

 
Figure 2:Impact- Uncertainty Scenario 

The upper-right quadrant is Scenario 1: It will happen 
when the rate energy consumption is high and 
perception of high security among potential 
consumer. Scenario 1 is the best case scenario as the 
two dimensions are both positively affected to the 
smart home adoption in Malaysia. The upper-left 
quadrant and lower-right quadrant are both Scenario 2 
and 3: Smart home adoption becomes a new trend. It 
will happen when either one of the key drivers is 
positively affected the smart home adoption. This 
scenario is neither worst case scenario nor best case 
scenario. The lower-left quadrant which is the worst 
case scenario is Scenario 4: Stagnant. It will happen 
when the rate of energy consumption is low and 
perception of low security towards smart home 
adoption. 
 
The first scenario points towards an ideal situation for 
smart home adoption in the future where there will be 
an increase in the security perception towards smart 
home adoption due to the introduction of many new 
advanced technologies related to smart home 
management and efficient energy consumption which 
further stimulate the growth of the smart home 
industry. Rapid industrialization should leads to the 
adoption of more new advanced technologies which 
will certainly be a key step towards production of 
high-quality and environmental friendly product in 
Malaysia. The introduction of efficient energy 
consumption advanced technologies will help in 
reducing the maintenance cost thus, will increase the 
usage of smart home adoption in Malaysia. In 
addition, the government should pursue various 
schemes and policies such as introduction of an 
incentives to encourage the public to adopt the smart 
home and improve the availability of smart device. 
Another two different situation are anticipated to be 
happened in scenario 2 and 3. In scenario 3, there is 
shift in paradigm where manufacturer started 
introduced new technology that could improve the 
energy consumption efficiently. This could support 
the 11 Malaysian plan that strive for green growth 
((11 malaysian Plan). This scenario can nurture 
efficientenergy consumption among manufacturing 
company. In this scenario, implementing government 
policy towards efficient energy consumption can be 
conducted through  education, regulation, monitoring 
and evaluation on energy  consumption should be 
encouraged.Based on Metering and Smart Energy 
International (2017), Malaysia's Tenaga Nasional 
Berhad (TNB) has formed a strategic partnership with 
Trilliant to support its nationwide smart meter 
deployment program. This strategic alliance 
facilitates the development of innovative smart grid 
and AMI applications and services that can be 
deployed to local and international customers. 
Through this partnership, utilities throughout the 
region will benefit TNB to acquire the latest 
technology to meet the energy needs of a rapidly 
growing economy. It is also expected as Gen Y 
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(which is more concern on green concept ) will 
dominate around 75% of the workforce in 2025 
Business and Professional Womens’ Foundation, 
2011s. The practices of smart home adoption will be 
increased. However in the perception of less security 
toward smart home application will restrain the smart 
home adoption. 
 
Another situation (Scenario 2) is the existent of high 
perception towards security of smart home but low 
energy consumption. It is expected that high 
perception towards smart home security application 
could stimulate the growth smart home adoption. 
However, the level of energy consumption towards 
among manufacturer is low that signal an urgent need 
to focus on promoting innovation advanced research 
and development (R&D on energy consumption 
efficiency through government involvement 
 
The forth scenario (Scenario4) depicts least desirable 
scenario of smart home adoption This scenario 
reflects the absence of energy consumption 
effectiveness  among manufacturer and low 
perception towardssecurity of smart home This 
scenario will be labeled as no enhancement and 
responsiveness towards smart home adoptions. This 
is an unhealthy environment for the progress of smart 
home in Malaysia. In the year of 2025, the growth of 
smart home adoption will be stagnant. Thus, we are 
in a critical situation where there is a need to take 
immediate action to promote energy consumption 
efficiency and involvement of government is 
encouraged 
 
Malaysia government should follow the developed 
country where European government give initiatives 
to ensure the safe disposal of solid waste by 
improving in the efficiency of waste treatment and 
disposal facilities, diversion of bio waste from 
landfills to reduce greenhouse gas (GHG) emissions 
and improvement in the output from recycling units 
to reduce natural resource consumptions25 . 
Besides that, trend of environmental waste 
management would change as understanding of 
environmental concerns increase. Government plays 
important roles in applying green environment to all 
industrial sectors. As such, Local authorities need to 
cooperate closely with the stakeholders to plan and 
implement appropriate urban planning and 
management programs that meet with their 
requirements for sustainable development.As a 
futuristic application, government like Ministry of 
Energy, Green Technology and Water need to take 
immediate action such as to introduce research and 
development (R&D) on efficient energy management. 
Hence, energy management for smart home is 
considered as one of the important part for increasing 
the smart home adoption. Technology manufacturers 
investing and promoting smart home device based on 
energy management in residential and household 

sector are expected to back the smart home market 
growth in Malaysia 
 
CONCLUSIONS 
 
In conclusion, this study provides the description of 
future smart home adoption by identifying the current 
trend of smart home adoption among Generation Y in 
Malaysia. It is found that two key drivers which 
shaping the future smart home adoption that will 
changes future environmental waste management 
practices are  energy consumption and security. 
Future work will focus on expanding each these 
elements to provide a resource to academics and 
managers. For example, future research should focus 
on methods or techniques on reduction of energy 
consumption that could enhance the development of 
smart home adoption.  Besides, continuous effort 
especially on security concern also need to be 
emphasized for future research 
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