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 ABSTRACT 

 

The smart home is an advent innovation that emergence the home 

automation and had a reflective influence on the built environment. 

Smart home development and adoption is still a new phenomenon and 

trend and also relatively limited in Malaysia. Smart home technologies 

become easier in monitoring home and control accessible for the 

homeowners from anywhere and anytime with connecting to the Internet 

of Things (IoT) principle. However, the homeowners are still unaware 

about the needs of smart home technologies in their life that is actually 

useful and helpful which is leading to smart home living and sustainable 

lifestyle. Therefore, the purpose of this is to identify the basic concept 

of smart home technologies and to study the needs of smart home 

technologies components that influences their decision to adopt them 

into their house. This is a quantitative study and involves a small survey 

among smart home users in Hulu Langat, Selangor. Descriptive 

statistics, Cross tabulation analysis were used to analyse the data by 

using the Statistical Package for Social Science (SPSS) software. 

Besides, the qualitative data that gathered from the respective 

respondents, then the data were transcribed into text for data analysis 

stage and the analysis was conducted by using content analysis. Key 

finding shows that the smart home technologies well received by the 

majority of the homeowners. From the study, it found that demographic 

profile of homeowners, technological orientation and individual 

perception are the key indicators that influencing the homeowners’ 

decisions to install the smart home technologies in their home. 

 

 

 

1.0 INTRODUCTION  
 

Shelter is a part of the fundamental human 

physiological needs to survival (Maslow, 1943). 

In real life, shelter is providing us protection as 

well as a home to us. It is clear that home is the 

most important place as it is a place based on the 

concept integrating smart technologies into the 

house space where most people are more likely 

spending the majority of their time and this tend 

to give impact on the quality of person’s life. 

SHT allows the homeowners to be equipped with 

a series of gadgets, domestic appliances, 

integrating sensors and other devices which 

could be controlled, accessed or monitored 

remotely (Balta-Ozkan, Boteler & Amerighi, 

2014) which providing required services that can 

meet the needs of its users (Chan et al., 2008). 

Security is one of the most serious issue 

towards smart home technologies adoption. As 

the crimes rate including robbery, murder and 

fires is growing, home surveillance system can 
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be used to keep up with the increasing rate of 

crime (Ab-Rahman & Razaly, 2012). Regarding 

to the World Health Organization, in the past 

decades, the elderly population in the world 

especially the number of people aged 60 and 

above has boost up drastically and expected to 

reach near 2 billion in 2050 that means occupy 22 

percent of the total global population 

environment (World Health Organization, 2016). 

Despite the positive benefits of SHT, and its 

emerging market opportunities, evidence shows 

that its adoption rate among users is generally 

low especially in developing countries of Asia 

includes Malaysia, Singapore, China, South 

Korea, Thailand and Indonesia (Leeraphong, 

Papasratorn, & Chongsuphajaisiddhi, 2015). 

Specifically, smart home technologies adoption 

among individual users in Malaysia is critically 

low to compare with some of other selected 

countries of Asia. For instance, recent reports 

indicate that Malaysians are highly reluctant in 

adopting smart home technologies and similar 

internet of things (IoT) and which accounts for 

abysmal-low generated revenue of $34 million 

USD against $2071m, $72m, $38m, $37m for 

China, Indonesia, Philippines and Singapore 

respectively (Statista, 2017). 

However, there are several questions 

remain unanswered and thus complicate the 

process of the adoption and further development 

of the Smart Home. What are the diverse 

applications and functions that smart home 

offer? How useful to the users and did they 

understand the concept of Smart home? It is 

more likely that the developers would want to 

observe the users’ responses pertaining to the 

new concept before expanding to deliver more 

inclusive smart home. However, some of the 

users still confused to the smart home features as 

it would give benefits to their home or instead of 

waste of money. 

In Malaysia, smart home development is still 

new trend as indefinite and implicit knowledge 

of the homebuyers about the smart home due to 

some barriers such as privacy and security data, 

cost, control loss, reliability and the others even 

though concept of smart home had been discussed 

for many decades (Balta-Ozkan et al, 2013). 

Although previous studies found potential 

advantages of smart home adoption, little is 

known on the status of smart home adoption in 

Malaysia. At the same situation, it is still 

uncertainties whether this concept will be 

successful although the developers building or 

planning residences with smart home features 

and this tend to be the main reason why most of 

the smart home constructed by private 

developers that only have a few essential smart 

home applications (Balta-Ozkan et al, 2013). 

Up till date, the research on smart home 

technologies adoption have been conducted in 

developing countries generally and in particular 

in Malaysia (Al-Momani, Mahmoud & 

Sharifuddin, 2016). Thus, it implies that strong 

empirical and academic studies that explain the 

smart home technologies adoption in Malaysia is 

serious lacking (Harper, 2003) and this research 

intends to fill this gap. Hence, this study is to 

identify the basic concept of smart home 

technologies and its essential aspect and also to 

determine the usefulness of the adoption of smart 

home technologies to the homeowners in their 

home. 

 

2.0 LITERATURE REVIEW 

 

2.1 Smart Home Adoption 

 

Smart Homes is becoming a part of the IoT 

assisting the homeowners that equipped with 

sensors and advanced technology in various 

conceivable situations. In other words, Smart 

Home has another synonym term that used such 

as home automation, adaptive home, digital 

home, domotique, intelligent home and aware 

house. In 1984, the first official term use of Smart 

Home by American Association of House 

Builders (Rouse, 2005). 

Moreover, the concept involved where the 

home environment is monitored by ambient 

intelligence to facilitate remote home control 

with a set of advanced technologies (Olick, 

2017). Through entering a single command, the 

users can control the automated home electronic 

devices remotely from anywhere (Balta-Ozkan 

et al., 2013b). 

Edwards & Grinter (2001) Specify a smart 

home as a home that is equipped with network 

connected, for instances, smart appliances are 

connected via Wi-Fi, Bluetooth or similar 

protocols to control, automate and optimize 

functions such as temperature, lighting, security 
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or entertainment, either remotely by a phone, 

tablet, laptop or a separate system within the 

home itself. 

Smart home can be categorized into four 

aspects (Mozer, 1998) that are a network of 

communications connect the different devices to 

each other, intelligent controls used to manage 

the system, do collection of information and 

smart feature with sensors 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 main parts 

that are energy management and system of 

climate control, system of security and access 

control, lighting, system of window and 

appliance control, home appliances, system of 

audio-visual and entertainment and system of 

healthcare and assisted living 

(GhaffarianHoseini et al., 2013). 

 

2.2 Smart Homes: Definition and Concept 

 

The concept of Smart Home is using a common 

communication system to integrate the different 

services for a home. This is to assure an 

economic, comfortable and secure operation of 

the home that involved a high degree of 

intelligent functionality and flexibility (Tollmar 

& Junestrand, 1999). However, that definition 

does not mention about the intelligence home, 

but it is influenced by the automation of home 

terminology. At present, the ability of smart 

home to predict human behavior correctly is 

limited. 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 new. 

 

2.3 Smart Home Advantages 

 

Smart homes obviously have the ability to make 

life easier and more convenient. Home 

networking can also provide peace of mind. 

Whether at work or on vacation, the smart home 

will alert that users to what is going on, and 

security systems can be built to provide an 

immense amount of help in an emergency. For 

example, not only would a resident be woke up 

with notification of a fire alarm, the smart home 

would also unlock doors, dial the fire department 

and light the path to safety.  

Smart homes also provide some energy 

efficiency savings. Electric bills go down when 

lights are automatically turned off when a person 

leaves the room, and rooms can be heated or 

cooled based on who is there at any given 

moment. One smart homeowner boasted her 

heating bill was about one- third less than a 

same-sized normal home. Some devices can 

track how much energy each appliance is using 

and command it to use less.  

Smart home technology promises 

tremendous benefits for an elderly person living 

alone. Smart homes could notify the resident 

when it was time to take medicine, alert the 

hospital if the resident fell and track how much 

the resident was eating. If the elderly person was 

a little forgetful, the smart home would perform 

tasks such as shutting off the water before a tub 

overflowed or turning off the oven if the cook 

had wandered away. It also allows adult children 

who might live elsewhere to participate in the 

care of their aging parent. Easy-to- control 

automated systems would provide similar 

benefits to those with disabilities or a limited 

range of movement. 

 

2.4 Basic Component 

 

Smart home provides the users smart security 

and safety control, smart entertainment, smart 

appliances, smart health and smart energy and 

lighting. Security and invade privacy are 

potential of smart home technology problems. 

Personal privacy is threatened by access through 

a smartphone or 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 home. It is also estimated that security 

services, will lead to the accumulation of a large 

number of sensitive personal data for day-to-day 

activities.  
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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 is based on attacks and 

others.  

In order to tailor its systems to best support 

the inhabitant’s lifestyle, a smart home may 

collect information about them, such as their 

physical movements and daily routines such as 

using sensors or video cameras energy use and 

bills, purchases or even music preferences. The 

safeguarding of personal data and development 

of secure systems, especially for remote control 

of smart home services. For instance, opening 

the garage door, or turning lights or heating on 

or off using a mobile phone), are key challenges. 

Eventually, security concerns will differentiate 

preferences for the different smart home 

technologies available. For example, in 

biometric access control technology e likely to 

become affordable for homeowners within the 

next few years e voice recognition is less secure 

than alternatives such as fingerprint and iris 

recognition. 

 

2.5 Smart Home in Different Context 

 

Smart homes are residential units that are well 

integrated with intelligent devices such as 

sensors and actuators that the users can 

effectively supervise the building’s 

functionalities. Recently, other development 

countries like USA, Asia and Europe are already 

advanced in adopting and installing smart home 

features into their houses. 

 

2.5.1 USA 

 

An adoptive house in Boulder, Colorado has 

been developed, originally a former three-room 

schoolhouse built in 1905. A neural network 

system has been used that called as Adaptive 

Control of Home Environments (ACHE) to 

control temperature, heating and lighting 

without previous programming by the residents. 

ACHE aimed at monitoring the environment, 

observing the occupants’ behavior and 

attempting to infer patterns to predict the users’ 

behavior. ACHE was designed to ensure the 

residences’ needs such as lighting, air 

temperature and ventilation are maintained at 

their level of comfort and hot water is available 

on demand (Mozer, 1998). The researchers of 

University of Florida developed the GatorTech 

Smart House to provide a platform for 

experiencing and analyzing the application of 

intelligent technologies into a responsive house 

besides studying the responds of its users. The 

main focus of this home, with an area of 2500 

ft2, was to help people with especial needs or 

elderlies live conveniently. The house also used 

a high-precision ultrasonic tracking system to 

detect the locations of its residences, evaluate 

their mobility habits and better control the 

environment (GhaffarianHoseini et al., 2013). 

 

2.5.2 EUROPE 

 

The ComHOME project, a fullscale model 

constructed by a number of scenarios like set ups 

is a smart home developed in Sweden. This 

example was equipped with several sensors, 

voice controllers and voice- mediated 

communications. This case aimed to investigate 

home-based activates e.g. communication, 

distance, work and social activities as well as the 

impacts of employing these technologies on the 

users (Tollmar & Junestrand, 1999). Likewise, a 

combination of different tele-care and hospital at 

home services such as a home emergency alarm, 

access to community health information, and 

ambulatory monitoring formed the CarerNet 

smart home in the UK. Diverse intelligent 

technologies namely, therapy units, a sensor set, 

a sensor bus, an intelligent monitoring system, 

and a control unit were implemented in this 

smart home (Williams, Doughty & Bradley, 

1998). The system’s distributed intelligence was 

based on the actions of different sensors such as 

smart sensors, smart therapy units, the body-hub, 

a Local Intelligence Unit, and the client’s 

healthcare record. Similarly, the British Telecom 

and Anchor Trust designed a smart home in UK 

to monitor the users’ activities (Barnes et al., 

1998). 
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2.5.3 ASIA 

 

The smart home of ‘Dr. Matsuoka’ is an example 

of smart homes built in Japan instrumented with 

several sensors to detect unusual events 

potentially to be caused by disease or accidents 

(Matsuoka, 2004). For instance, electrical 

devices were also fitted with different sensors 

assigned to one or more activities such as getting 

up, going to bed, preparing meals, taking a 

shower, working in an office and others. This 

smart home provided independent elderlies with 

a consistent health monitoring and controlling 

system. Similarly, Toyota Dream House Papi is 

another Japanese smart home equipped with 

ubiquitous computing systems and intelligent 

technologies to facilitate an intelligent 

environment (GhaffarianHoseini et al., 2013). 

Meanwhile, researchers of University of Tokyo 

developed a smart room encompassing data 

collection, data processing and the integration of 

processed data components. The system was 

capable of gathering quantitative data about the 

users’ daily activities, interpreting the achieved 

data, and learning from them. The states of the 

floor, bed, table and switches were recorded by 

the sensing modules of the room. From this data 

combination was defined as the room state 

(Noguchi, Mori & Sato, 2002). 

 

3.0 METHODOLOGY 

 

The research methodology is a vital indicator to 

ensure the results are obtained in high reliability. 

Moreover, it also to ensure the study is 

conducted in a systematic way to achieve the 

objectives of the study. Thus, the approach used 

which consist of qualitative and quantitative 

study had been conducted. First stage is to 

identify the basic concept of smart home 

technologies and its essential aspect by doing 

literature review. The relevant materials for the 

literature review are from the academic 

publications that focusing on the research 

questions. Academic publications such as 

journals, books and conference papers will assist 

in understanding the concept and its essential 

aspect of smart home and the factors that 

influence the decision to accept the innovation. 

Additionally, this literature review could help 

primary data to be more specific and the 

researchers can scope the additional information 

to be gathered and organized. 

In the second stage, a quantitative approach 

was then been used by distribution of 

questionnaire survey is specialized to the 

homeowners in the residential area at Hulu 

Langat, Selangor to identify their background 

information. The research conducted on 

respondents from various ages whom are 

working and have the capabilities to own a house 

or currently owning a house, so Hulu Langat area 

has been chosen as study case area. The residents 

were asked to rate each feature from 1 (not useful 

at all) to 5 (very useful) to indicate the degree of 

usefulness, awareness of smart home 

technologies, willingness to pay extra for smart 

home adoption, the reason that influences the 

homeowners’ decision to adopt smart home 

technologies. The sample size determined either 

by using statistical technique or through some ad 

hoc methods. However, the study was using the 

Taro Yamane (1973) formula, 100 respondents 

are considered appropriate to conduct for this 

study due to the value obtained for the formula. 

As to achieve the second objective, there will be 

distribution of questionnaire to the users in 

Malaysia.  

The questions were organized into four 

sections. The first section refers to the 

demographic profile of the respondents. 

Demographic profiles of the respondents are 

represented by their age, gender, occupation, 

education level and monthly household income. 

These kinds of fundamental question are very 

useful to analyse the relationship the 

corresponding decision and background of the 

respondents. While, for the second section of the 

questionnaire are used to determine the role that 

the internet tool in the current daily life of the 

respondents and for section three seeks on how 

the respondents perceived the application and 

functions of the smart home devices ranging 

from very useful to least useful. And last section 

aims to find out how responsive the respondents 

were concerning the smart home and their reason 

for opting live or to live in the smart home. 

Descriptive statistics, Cross tabulation 

analysis were used to analyses the data by using 

the Statistical Package for Social Science (SPSS) 

software. Besides, the qualitative data that 

gathered from the respective respondents, then 
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the data were transcribed into text for data 

analysis stage and the analysis was conducted by 

using content analysis. 

The findings show that security and safety 

control features have potential to become the 

most useful component that influence the 

homeowners’ decision to adopt smart home 

technologies. Therefore, the response of survey 

then be analysed using the embedded tool from 

Statistical Package for Social Sciences (SPSS) 

software. The data analysis derived by using 

frequency analysis and chi-square test. 

 

4.0 RESULTS AND DISCUSSION 

 

This section displays in the presentation of the 

findings and analysis derived from the survey. 

 

4.1 General Information 

 

120 out of 250 targeted respondents with a 

response rate of 48 percent were responded to the 

questionnaire survey. Majority of the 

respondents are female (60.8%), Malay (55.8%) 

with at least degree or diploma holder (80%). 

 

 

4.2 Frequency Analysis 

 

Frequency Analysis is a part of the descriptive 

statistics. In statistics, frequency is the number of 

times an event occurs. For the most frequent of a 

survey presents that the majority of the 

respondents choose the same answer. Apart from 

that, the Frequency Analysis is expressed in 

percentage as it is become easier to understand 

in the discussion. In this case, is used for analysis 

on the smart home technologies features 

adoption in their home.  

 

(i) Analysis the degree of important on smart 

home technologies components adoption 

 

Regarding to the percentage of smart home 

technologies adoption components indicates that 

a high rate of respondents considered smart 

security and safety control as the most important 

features adoption for their home. From the 

analysis, it has found that the entertainment was 

concerned as a low rate become the least 

important component adoption among the 

homeowners. As can be seen in Table 1, security 

and safety control component are crucial in the 

part of home

 
Table 1: Overview of most important smart home technologies components adoption 

 

No. 
Smart Home Technologies 

Components 
Frequency Percentage (%) 

1. Smart Health 9 7.5 

2. Smart Appliances 28 23.3 

3. Smart Entertainment 7 5.8 

4. Smart Security and Safety Control 48 40.0 

5. Smart Energy and Lighting 28 23.3 

 TOTAL 120 100 

 

 

(ii) Analysis of perception by homeowners on SHT 

adoption 

 

The survey result shows that there is huge number 

of the homeowners unaware towards the existence 

of SHT. It is due to the lack and implicit of 

knowledge about SHT. Thus, this is why the 

development of smart home is still new trend in 

Malaysia. However, cost was cited as a major 

factor in making a decision whether or not to adopt 

smart home technologies. 

Obviously, the cost factor is one of the reasons 

among the respondents intended to pay extra to 

buy and install those necessary products in their 

home. From the analysis shows, as depicted in 

Table 2, the positive responses among the 

homeowners that majority of them are willing to 

pay extra for SHT adoption. Hence, the 

homeowners are even still willing to pay extra to 

install SHT even though most of them were 

unaware the existence of SHT before as it gives too 

many benefits in their life environment.  
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Table 2: Perception of SHT adoption among the homeowners 

 

Perception Yes (%) No (%) 

Awareness of existence smart home 

technologies 

24.2 75.8 

Willingness to pay extra for smart 

home technologies adoption 

70.0 30.0 

TOTAL 100 100 

 

 

(iii) Analysis on the reason influences the 

homeowners’ decision to adopt SHT 

 

Table 3 shows that a somewhat of higher 

percentage of the homeowners were believed 

that smart home could maximize in their home. 

However, some of the homeowners perceived 

that SHT features adoption could improves 

quality of life, increases energy efficiency in 

home, improves appliance functionality and 

acts as home management insights (Table 3). 

Meanwhile, other respondents would like to adopt 

smart home technologies features into their home 

due it would bring convenience to them and to 

their family as the smart home technologies could 

manage all the devices from one place at one time. 

Overall, it is clear that each of the homeowners has 

the different views that varies depending the 

features of smart home technologies. However, 

security features are consistently amongst the 

most response, regardless other features.

 
Table 3: Reason that influences the homeowners’ decision to adopt SHT 

 

No. Reason Frequency Percentage (%) 

1. It is convenience as it is managing all of the home 

devices from one place 

4 4.9 

2. It maximizes security in my home 27 32.9 
3. It enhances the quality of life 21 25.6 
4. It increases energy efficiency 18 22.0 
5. It improves appliance functionality 6 7.3 
6. It acts as home management insights 6 3.3 

 TOTAL 82 100 
**Notes: n = 82 respondents who would like to adopt smart home technologies features into their home. Respondents 

only choose one reason. 

 

 

(iv) Analysis on degree of usefulness of SHT 

components adoption 

 

The analysis was carried out using likert scale, 

focusing on scores and average scores that 

obtained by data. The data with the highest 

scores and average scores indicate the most 

useful components to the homeowners. In 

order to achieve the objectives of the study, 

following is a table illustrates the scale of the 

usefulness SHT adoption among the 

respondents. 

 

 

Table 4: Likert scale 

 

Scale Index 

1 Not useful at all 
2 Not useful 
3 Moderately useful 
4 Useful 

5 Very Useful 
 

According to Table 5, the primary features to 

adopt the smart home technologies features IP 

camera or CCTV surveillance regarding the that 

score value and the highest average score value 

that is 600 and 5.00 respectively. 



Adoption of Smart Home Technologies Features  

Among the Homeowners in Hulu Langat, Selangor 

 

International Journal of Real Estate Studies, Volume 12, Number 2, 2018  Page 16 

 

Next, it is followed by smart routers with 

the score value and average score value that is 

597 and 4.98. Meanwhile, for the tertiary 

component to adopt by the respondents into their 

home is smart doorbell with score value (596) 

and average score value (5.97). 
Therefore, the summary for this research 

could be justified based on the findings of survey 

in Hulu Langat area to demonstrate that smart 

security and safety control is the main features 

that most useful in the smart home for the 

homeowners to compare to others smart home 

technologies features., smart doorbell and smart 

alarm detector are the features in the smart 

security and safety control. 

 
Table 5: Distribution of features based on degree of usefulness 

 

Smart Home Technologies Features   Score   Total Score Mean 

1 2 3 4 5 

 

Smart Security and Safety Control 

a IP camera/CCTV surveillance - - - - 120 600 5.00 

b Smart gate lock - - - 20 100 580 4.83 

c Smoke alarm detector - - - 23 97 577 4.81 

d Smart doorbell - - - 4 116 596 4.97 

Smart Energy and Lighting 

a Smart thermostat - - 47 66 7 440 3.67 

b Smart lighting - - 7 49 64 537 4.48 

c Smart meter - - 3 15 102 579 4.83 

Smart Entertainment 

a Smart TV - - - 14 106 586 4.88 

b Smart routers - - - 3 117 597 4.98 

c Smart set top box - - 9 31 80 551 4.59 

Smart Health 

a Fitness and activity tracker - - 6 13 101 575 4.79 

b Smart toothbrush - 1 106 11 2 374 3.12 

c Personal scale - 8 12 22 78 530 4.42 

Smart Appliances 

a Robot vacuum cleaner - - 71 22 27 436 3.63 

b Smart washing machine - - - 5 115 595 4.96 

c Smart air conditioner - - 16 34 70 534 4.45 

d Smart refrigerator - - - 16 104 584 4.87 

 

 

(v) Analysis on index range and the sequence 

of its component’s usefulness among the 

homeowners 
 

The index calculation will be determined 

according to each scale as followings: 
 

Scale Index 

Not useful at all 3.12 – 3.50 
Not useful 3.51 – 3.89 
Moderately useful 3.90 – 4.28 
Useful 4.29 – 4.67 
Very useful 4.68 – 5.06 

 

 

As the results in Table 6, it could be analysed that 

the most useful features of smart home 

technologies to buy and adopt by the homeowners 

is IP camera or CCTV surveillance, smart routers, 

smart doorbell, smart washing machine, smart TV, 

smart refrigerator, smart gate lock, smart meter, 

smart alarm detector and fitness and activity 

tracker. 

Other than that, smart toothbrush is become 

the least useful as the homeowners did prefer to 

use manual toothbrush rather than smart 

toothbrush perhaps smart toothbrush may make 

brushing easier that resulting in better plaque 

removal. Moreover, smart set top box, smart 
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lighting, smart air conditioner and personal scale 

are the features that moderately useful to the 

homeowners because some of the features are just 

necessary in daily life. However, robot vacuum 

cleaner and smart thermostat are not useful to the 

homeowners as those features have a high cost to 

buy. To conclude, smart security and safety control 

is the priority of the indicators that chosen by the 

homeowners. It can be seen IP camera or CCTV 

surveillance; smart doorbell and smart alarm 

detector are the features in the smart security and 

safety control.

 

 

Table 6: Distribution of features based on degree of usefulness 

 

 Smart Home Technologies 

Features 
Rank Mean 

Degree of 

Usefulness 

F1 IP camera/CCTV surveillance 1 5.00 5 
F2 Smart gate lock 7 4.83 5 

F3 Smoke alarm detector 9 4.81 5 

F4 Smart doorbell 3 4.97 5 

F5 Smart thermostat 15 3.67 2 
F6 Smart lighting 12 4.48 3 

F7 Smart meter 8 4.83 5 
F8 Smart TV 5 4.88 5 

F9 Smart routers 2 4.98 5 

F10 Smart set top box 11 4.59 3 

F11 Fitness and activity tracker 10 4.79 5 

F12 Smart toothbrush 17 3.12 1 

F13 Personal scale 14 4.42 3 

F14 Robot vacuum cleaner 16 3.63 2 
F15 Smart washing machine 4 4.96 2 

F16 Smart air conditioner 13 4.45 3 

F17 Smart refrigerator 6 4.87 5 

 

 

4.3 Chi-square Test Analysis 
 

In this section, chi-square statistic is used to 

determine the most useful and least useful 

component of smart home technologies by the 

respondents who were willing to buy and adopt 

those features into their home with other 

significant factors such as demographic factor 

and technological factor. 

Out of 120 respondents interviewed, 73 are 

male and 47 are female. For male, there is 52.1 

percent of female choosing to adopt the smart 

home technologies features in their home because 

it concerned about security in the home as 

compared to 38.3 percent of the male, who felt the 

same. The proportion of female who gave a 

positive response was slightly higher than male. 

The Chi-Square value is 10.111, that is not 

significant at 0.072 level of confidence. Thus, 

this result shows that there was no relationship 

between gender and the decision to adopt and 

install the smart home technologies in their 

home. 

Meanwhile, respondents who were married 

most likely to choose to adopt the features of smart 

home technologies with 51.3 percent as compared 

to the single respondents with 42.1 percent. The 

Chi-square value is 36.532 and this result indicates 

that there is relationship between the marital status 

and the decision to adopt smart home technologies 

feature into the home. 

Four broad categories have been 

accumulated to assess the effect of specific 

employment status. They are government servant, 

corporate or private sector, business or self-

employed and others. There is relatively high 

acceptance level among the private or corporate 

sector where 60.6 percent of government sector 

revealed that they would like to adopt the smart 

home technologies as compared to other 
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employment status. This could be due to the high 

association with the internet access and usage 

within their job scope and task. The level of 

significance of the Chi-square value statistic is 

0.000 means that there is relationship between 

employment status and the decision to adopt smart 

home technologies features in the home. 

As indicated by the Chi-square statistic in 

Table 7, that is significant at 0.000 level of 

confidence, there appears the strong correlation 

between two variables which is demographic 

factor with the decision to adopt smart home 

technologies by the homeowners in their home. 

Those demographic factor namely age, 

employment status education level, marital status, 

number of household and household monthly 

income. Thus, the analysis represents that only 

gender of demographic factor had no relationship 

between the decision to adopt smart home 

technologies features in the home. 
 

 

Table 7: Chi-square values and level of significance of demographic factor 

 

 Chi-square values Level of significance  

Decision to adopt smart home 

technologies versus: 

   

Gender 10.111 0.072  

Age 155.823 0.000  

Marital Status 36.532 0.000  

Household Size 108.8 0.000  

Household Monthly Income 62.688 0.000  

Employment Status 66.113 0.000  

Education Level 105.567 0.000  

 

 

The Chi-square statistic in Table 8 gives a 

clear illustration that the personal devices usage 

owned at home and the adoption of smart home 

technologies is statistically significant. Indeed, 

the results show that those were positive about 

smart home were those who have personal 

devices such as computers, laptops, tablets or 

smartphones. It is reasonable to infer the 

individuals who did not own any personal devices 

would most probably opt not to adopt the smart 

home technologies because ownership imply the 

frequency of internet access which is one of the 

basic utilities in the smart home. As can be seen 

in the table above, the ownership of personal 

devices influenced the decision to adopt smart 

home technologies. 

Regarding to the relationship between the 

respondent venue and frequency of internet 

access and their decision to adopt smart home 

technologies features, the result found that 

majority of the respondents who want to adopt 

smart home technologies features accessed the 

internet at least from 6 to 8 times a day at home. 

The Chi-square statistic (37.541) gives an 

obvious illustration that frequency of internet 

access has a relationship with the decision to 

adopt smart home technologies. 

Moreover, the result shows that most of the 

respondents accessed the internet at least from 6 

to 10 hours a day at home. Clearly, from the Chi-

Square statistic (134.272) indicates that the 

duration of internet access has a relationship 

with the decision to adopt smart home 

technologies. 

Evaluating respondent’s adoption of smart 

home technologies features accordance to their 

various purpose of internet usage, obviously that 

91.7 percent of those who engage in study, social 

media, online business, watching online tv or 

movie, communicate by text opted to adopt smart 

home technologies. Through its various features, 

it is totally capable of catering to the respondents 

needs in a more enhanced manner. Therefore, the 

users who access the internet for the recent 

purpose will find the smart home technologies 

features are useful to them. 
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Table 8: Chi-square values and level of significance of demographic factor 

 

 Chi-square values Level of significance  

Decision to adopt smart home 

technologies versus: 
  

 

Personal Devices Usage at Home 26.789 0.003  

Frequency of Internet Access 37.541 0.000  

Duration of Internet Access 134.272 0.000  

Purpose Using of Internet Access 34.464 0.098  

Important of Internet Access 49.272 0.000  

 

 

5.0 Conclusion 

 

In conclusion, this study provides the description 

of concept of smart home adoption by identifying 

the smart home technologies adoption among 

residents in Hulu Langat area. It is found that the 

components in safety and security control are the 

main features that majority respondents are more 

likely and willingly to pay extra to install them 

into their house. 

To summarize, the research objectives have 

been achieved by using both research designs 

namely qualitative and quantitative. The 

development scenario particularly smart home 

development has been exposed in this study. 

Although there is still ongoing research of the 

smart home technologies features adoption 

concept and development, but smart home still 

adopted by the developer and homebuyers widely. 

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. the analysis conducted, there are a 

number of disabled facilities that can be fully 

provided and there are also disabled facilities not 

provided at the public university buildings that are 

involved in this study. 
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