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Abstract— The home appliance usage and application of the
infotainment, entertainment and communication has increased
alarmingly with the advent of technology. However, the energy
consumed by these equipment’s has also gone high. Therefore,
there is an inert need for studying and planning for the energy
management and exercise check and control on the energy waste
at the domestic environment that occurs due to the inefficient
management of the home appliance and Home automation
devices. Technology has become a centre-piece of everyone’s
lives and is evolving in unimaginable ways. With the
advancements in Internet of Things(loT) space and ease of
availability of the technology, innumerable applications of loT
are now possible beyond industries and organisations. One such
application of the IoT technology is in a “Smart Home
Automation System”. Home Automation also referred to as
“domotics” is the process in mechanizing homes using IoT that
would allow owners to control lighting, temperature, music
systems and other electrical appliances via use of computers or
handheld devices such as smart phones or tablets. Apart from the
obvious benefit of the ability to remotely control, a home
automation system offers multiple benefits such as enhanced
security, energy efficiency, monetary savings, comfort &
convenience and peace mind to a household that would adopt it.
In line with these advantages, this paper will attempt to identify
which of these factors are most relevant and important to a
consumer and would lead to the adoption of home automation
system and what are the factors which are of paramount
importance when it comes to energy efficient home automation.

Keywords: Energy Efficiency, Home Automation, Smart Home
devices, Smart appliances, Home appliances, and Smart home
technology

I. INTRODUCTION

Smart home automation system includes devices and
appliances such as sensors, monitors, interfaces which are
connected together in a network to allow automation of
certain activities and devices which can be controlled
remotely as well as locally in a home (Cook, 2012).
Broadly, a Home automation system can be categorised into
two main elements viz. Controlling devices and controllable
devices. The controllable devices are usually connected to a
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central hub or a gateway and the controlling function is
performed by software on the computers or other computing
devices such as smartphones or tablets (Wilson et al., 2017).

Over the last few few years, sufficient research has been
performed on the home automation and the benefits of
implementing the same. Below image shows research results
analysis based on keyword search on Scopus for “home
automation” and “benefits”.

Documents by year

As can be seen from the graph, there is sudden increased
in the number of research documents which are published
since the year 2006 and has been increasing consistently
since then. This indicates that there is enough interest
amongst researchers to explore the area of Home
Automation and understand its benefits better. In the next
section we will go through the papers published to identify
and evaluate the general benefits of home automation.

Il. LITERATURE REVIEW

In today’s world of smart homes, technological
advancements has allowed automation of routine domestic
tasks rapidly and there are multiple applications and
appliances installed in homes today (Lobaccaro et al.,2016).
As the use digital appliances at our homes increases, to
network them together becomes a necessity and this is
exactly where home automation comes to the fore (Kovatsch
et al.,2010). Kovatsch et al also mention that comfort,
security and efficiency are features provided by all system
but the complexity is in the ability to customise these
systems. Since, the home automation systems are becoming
commercially viable, it offers a great opportunity for
researchers to study such technology augmented homes
(Mennicken S. Et al.,2012).As per Maslow hierarchy of
needs, home i.e. shelter is one the basic physiological needs
where as security is one safety needs both of which are
essential for an individual live. Home Automation System
essentially provides reliable security and control with the
use of wireless technology(Ahmad et al., 2012). The impact
of home automation has been far ranging from basic control,
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security to complex applications such engird management
and health monitoring (Ryan J.L., 1989). As simple and
straightforward as this sounds, it has been made possible
because of Internet Of Things(loT). 10T is a system of
interconnected devices, appliances, computers or any other
form of hardware such as sensors with Unique
Identifiers(UIDs) that have the ability to transfer data over a
network(Wikipedia, Zarpeldo et al., 2017). Zarpeldo et al. in
their study have mentioned in their study that ,IoT, today is
much more refined and sophisticated. These systems rely
heavily on sensors which naturally enhances capabilities of
Home Automation systems by having an improved Intrusion
detection System(IDS). The capabilities and opportunities
offered by 10T can be amplified by adopting newer models
and prototypes which would enable non-technical users and
thereby making the systems user-friendly (Desolda G et
al.,2017). While benefits discussed above are relevant and
directly related to the consumer of the home automation
system, sustainability, energy efficiency and energy
management are the buzz words which have become a
necessity today(Pal et al.,2011). Pal et al. also suggest to
achieve this a Smart meter technology can be used to
implemented which would have a Home energy Information
system that would provide details of household energy
consumption. Such a system would not only allow the users
to monitor energy consumption but also allow the user to
keep the consumption under control. While every home
automation system brings some benefits or all the benefits
mentioned above , there are few barriers to home adoption
as well. These include relatively high ownership cost, less
flexible and difficult to manage(Brush et al.,2011).

I11. RESEARCH METHODOLOGY

A Objectives

The objective of this research is to ascertain if the factors
identified from literature review would contribute to the
decision making process in Home Automation adoption by a
consumer. The factors that will be ascertained to be
contributing to Home Automation Adoption are identified as
below:

. Security
. Comfort & Convenience
. Centralised control

. Energy Efficiency
. Monetary savings
. Price

B.  Hypothesis

Ho:

The factors do not contribute the home automation
adoption decision making process.

Ha:

The factors do contribute to the home automation
adoption decision making process.

C.  Sampling

A simple sampling technique was used for this study by
floating for the survey questionnaire to as many respondents
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a possible. Data from 73 respondents was captured and is
mainly categorised based on gender and age group. The
intention behind the gathering the data was to understand if
the factors identified from the literature review would truly
contribute to the home automation adoption decision making
process.

D. Data Collection

The data for this study was collected via a Google form
survey. The survey questionnaire was mainly shared with an
urban audience who are computer literate and understand
the Home Automation and technology related to the same.
The intention of this survey was to gauge if normal
consumers are aware of the benefits that a Home
Automation System offers and which of identified benefits
are most important for them adopt a Home Automation
System.

IV. DATA ANALYSIS, RESULTS

The study is focused identifying if the identified to what
magnitude would each of the identified factors contribute to
adoption of home automation system. Below images show
the results from the respondents of the survey. The male and
female respondents where around 67% of the respondents
were Male and remaining 33% percent were Female.
Additionally, from chart 2, more than 90% of the
respondents were in the age group of 20 to 40yrs.

Based on the literature review, various benefits or factors
of Home Automation were identified and the question 3 in
the survey attempts to find out out which of these benefits
are more important and relevant to Indian consumers. Here,
50% of the respondents feel that all factors are important
and essential in a Home Automation System. Monetary
benefits from Home automation are least important but 67%
(i.e. 50.7% all of the above and 16.4% individual response)
still feel monetary savings are important.

All questions 4 to 9 are based on a Likert scale of of 1 to
5 where the attempt is to gauge how important is each factor
individually in the minds of a potential consumer.

From responses to question 4, additional security offered
by any Home Automation System is very important, where
almost 83% of respondents have rated it 4 and above. On
similar lines, more than 85% of respondents believe that
home automation system should bring Energy efficient as
well.

As can be seen in, responses to Question 6 , almost 84%
respondents believe that Home automation system provides
the comfort and convenience where as 88% believe that it
should also contribute to monetary savings.

Another unique feature of the Home automation system is
that it allows centralised control of electrical appliances with
which a consumer would be able to turn on or off them
remotely. Question 8 tries to identify the importance of the
centralised controlling capability of a Home Automation
System and 77% respondents feel that centralised control is
very important and this factor has been rated 4 and above
these 77% respondents. While functional factors and
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benefits are very relevant and important to a consumer of a
home automation system, another important and influencing
factor is the price and affordability of such a solution for a
consumer. So, question 9 attempts to identify how important
is affordability for a consumer to adopt home automation
system and almost 85% of the respondents, having
responded with a value greater than 4, feel that it is
extremely important.

The purpose of this study has been to analyse if the
identified factors contribute significantly to the adoption of
Home Automation System. From the responses to question
10, 83% of the respondents have a response of more than 4
indicating that they would adopt home automation if the
benefits from questions 4 to 9 are fulfilled. The significance
of the results and correlation of the factors is analysed in the
sections below.

Data analysis —

Descriptive statistical values for independent variables are
shown in the table below. It shows the independent variables
extracted from the survey and their respective mean and
Standard deviation values.

Descriptive Statistics
Mean Std. Deviation N
Adopt_HA 4.15 .967 73
Security 4.48 .852 73
Energy_Efficiency 4.12 1.027 73
Comfort 4.22 .946 73
Cost_Savings 4.08 1.127 73
Central_Control 4.08 .968 73
Affordability 4.27 .990 73

Sampling Adequacy

To validate the adequacy of the survey data, | performed
the KMO and Bartletts test for the independent variables.
From Descriptive statistics in Table 1, Adopt HA is the
dependent variable and the remaining are independent
variables. Below is the result of the KMO test:

KMO and Bartlett’s test

As, can be seen from the above table, KMO measure is
0.812 which the indicates that the sampling is adequate and
can be used for factor analysis.

Regression and Correlation Analysis

From the Table 1, the Adpot HA is the dependent
variable (y), the remaining are independent variables.Lets
associate variables each of the factor starting with Security
as x1, Energy Efficieny as x2, Comfort as x3, Cost_Savings
as x4, Central_Control as x5 and Affordability as x6.

Considering the above dependent and independent
variables ,the theoretical linear equation would be formed as
below:

Now that we have established a fundamental equation
which can define the relationship. We can now have a
statistical hypothesis.

As mentioned under the research objective,

Null hypothesis =>HO0: The factors do not contribute the
home automation adoption decision making process.
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Then, HO can be represented in the equation form as
below:
then,

H,: b1, b2, b3, b4, b5, b6 =0

H,: bl, b2, b3, b4, b5, b6 £ 0

Alternate Hypothesis => Ha: The factors do contribute to
the home automation adoption decision making
process.Therefore, it can be represented in the equation form
as below:

After establishing the theoretical models, we run
logistical regression on the survey data . The tables below
show the results of regression where we get the coefficients
and their respective sig values.

Goodness-of-fit for a Linear Model

Costticients
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2. Dependent Variable: Adopt_HA

The above model defines relationship between the
dependent variable y which is Adoption of Home
Automation and the dependent variables. Here’s the model
summary

Pearson Correlation Coefficients
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Regression & Correlation results interpretation

The regression coefficients and the corresponding sig
values. As can be seen, sig values for coefficient b5 and b6
are significant (sig value <0.05) and contribute significantly
to the equation and the part of null hypothesis that b5,b6 = 0
can be rejected. Whereas, the other part of HO that
b1,b2,b3,b4 = 0 holds true since sig value > 0.05 and hence
null hypothesis cannot be rejected where as, Ha: b5, b6 # 0
holds true
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Additionally, we also need to look at the strength of the
model which is summarised in the Model Summary in table
3. Since, there are multiple variables, we need to look at the

Goodness-of-Fit for a Linear Model

Adjusted R Square value which is 0.582 and it indicates
the model is good enough to explain 58.2% variance in the
value dependent variables when the values of independent
variable changes. A value between 0.4 and 0.6 is considered
to be average.

Based on the statistical analysis and as can be seen in
Table 4 there is correlation between the the dependent
variable “Adopt HA” and independent variables. But, due
to limited sample size the correlation has been significant
and hence does not contribute significantly to the model.

V. RESEARCH FINDINGS:

This study has identified factors that contribute to the
Home automation adoption decision making process. Below
are the key finds from survey results as well as from the
statistical analysis:

. If all factors are to be compared, then consumers
believe that the comfort and convenience offered by the
Home Automation system are the most important and
relevant whereas monetary savings are least relevant or
important.

. Security features offered by a home automation
system are perceived to be the most important feature with a
mean value of 4.48(refer Table 1) on a Likert scale of 1 to 5.

. Affordability is perceived to be next most
important factor with a mean value of 4.27(refer Table 1).

. Consumers also perceive the remaining factors to
be important as well with a mean value ranging between
4.08 to 4.22 on Likert scale of 1 to 5.

. There is also a high level of correlation between
Home Automation Adoption and the perceived benefits
(refer table 5)

. Amongst all the benefits, the factors Affordability
and comfort & convenience have the highest correlation
coefficients to Home Automation Adoption.

. Results of regression also suggest that the
Affordability and comfort & convenience contribute
significantly to the consumer decision on Home automation
adoption.

. The Goodness-of-fit test for the linear model also
indicates that the model is strong one with Adjusted R
Squared value is 0.582.

VI. RECOMMENDATIONS

Based the study there can be recommendations derived
for both, a prospective buyer of a Home automation system
as well as the company which manufactures or produces the
Home Automation System. The findings from the study has
indicated that all features are essential in a Home
Automation System.

For a consumer,
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. Identify all the features he/she expects in a Homes
Automation system from the list of features/benefits
identified in this study.

. Should evaluate all features offered by a Home
automation system and compare the same with other home
automation system

For a Home Automation System manufacturer company,

. Ensure that the system includes most of the
features listed in this paper if not all
. Should be make a conscious attempt to make a

system that offers security and comfort and convenience
while keeping cost factor under check.

VII. CONCLUSION

All the identified factors contribute to the Home
Automation adoption decision making process. But, the key
feature of the Home Automation system to be able to
provide centralised control of the house switches and
appliances appears to be the one of the most significant
factors in consumer decision making process. In addition to
this, Affordability of a Home Automation system is equally
important and consumer being price sensitive tend to opt for
a cost effective solution. Cost of the solution has been
considered as a major barrier for home automation
adoption(Brush et al., 2017) and Home automation service
providers should always keep this in mind.
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