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Abstract: Smart home technologies offer numerous benefits to consumers. This study explored the 

relationship between the perceived benefits of and likelihood of adopting smart home technologies 

among Taiwanese consumers. The study conducted a survey in May 2024 and collected data from 

424 respondents of various ages, educational backgrounds, and income levels. Data on the perceived 

benefits of smart home technologies, the perceived challenges of adopting these technologies, current 

methods for managing household tasks and energy consumption, and the likelihood of adopting 

smart home technologies were collected. The perceived benefits of smart home technology include 

enhanced comfort, security, and energy efficiency. Comfort and energy efficiency but not enhanced 

security were significant predictors of adoption. Proficiency in online research but not general 

technical proficiency also significantly predicted adoption. Consumers dissatisfied with current 

home management methods were more likely to adopt smart home technologies. Positive 

perceptions of benefits and dissatisfaction with current methods drive the adoption of smart home 

technologies. A merit of this study is its use of empirical evidence. The study offers valuable insights 

into consumer buying behaviors and contributes to the smart home technology industry by 

identifying gaps that may prevent users from embracing smart home technologies. 

Keywords: buying behavior; smart home technology; internet of things; technology acceptance 

model 

 

1. Introduction 

A smart home is a home equipped with technology to enhance comfort, security, and 

entertainment by managing devices within the home and with the outside world [1]. The smart home 

market has grown substantially due to advances in Internet of Things technology and increasing 

consumer demands for connected living. Pliatsikas and Economides [2] highlighted the benefits of 

smart home technologies, such as monitoring and managing sick individuals and older adults, saving 

money, and managing energy consumption. The factors that influence consumer buying behavior in 

this domain are not well understood. Several studies on the topic have explored consumer 

preferences and adoption patterns. A comprehensive analysis of the drivers and barriers affecting 

purchasing decisions is needed. 

Ghaffarianhoseini et al. [3] showed that smart homes help users maintain independence while 

enhancing safety, security, and comfort. Smart homes monitor and regulate activities, behavior 

patterns, and health status, adapting automatically to user needs and preferences. Smart homes also 

manage energy consumption, contributing to energy-efficient living environments that are essential 

for sustainable urban development. The adoption of smart home technologies is primarily driven by 

the desire to enhance personal comfort and convenience [4]. This trend highlights a fundamental 

human tendency to seek solutions that simplify one’s daily routines and improve one’s living 

standards. Across different cultures, individuals gravitate toward smart home technologies not just 

for the technology itself but for the tangible benefits of comfort, convenience, and efficiency. 

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and 
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A 2023 analysis of Taiwan’s smart home market by Statista highlighted the sector’s growth 

trajectory and potential. The market is expected to achieve revenues of US$565.7 million by 2024. 

With an annual growth rate of 7.33%, the market is expected to expand to US$750.6 million by 2028. 

This growth is driven by several factors. First, the integration of smart technologies into daily life has 

increased consumer demand for home automation solutions. As awareness and acceptance of smart 

home devices grow, adoption rates increase, fueling market expansion. Second, technological 

advancements and the proliferation of Internet of Things devices are enabling more sophisticated 

and interconnected smart home ecosystems. As these devices evolve, consumers have more options 

to enhance their living space. Additionally, government initiatives and supportive policies, such as 

subsidies for energy-efficient appliances and smart city projects, are boosting market growth. This 

alignment between smart home technology adoption and personal comfort reflects a convergence of 

consumer priorities across cultures. 

The projected consumer interest in smart home technologies aligns with market trends. Data 

consistently show increased demand for these technologies, highlighting their growing value among 

consumers worldwide. Indicators such as sales figures, adoption rates, and product launches suggest 

that personal comfort and lifestyle benefits are driving market dynamics. A gap in the literature is 

the limited focus on sociopsychological factors affecting consumer attitudes toward smart home 

technologies. Aspects such as perceived value, trust, and psychological motivations have received 

relatively little scrutiny. Understanding how these factors interact with technology can provide 

insights into why certain consumers embrace smart home technologies while others remain skeptical 

or hesitant. 

Several studies have examined how demographic factors such as age, income, and education 

influence the adoption of smart home technologies, although a consensus on the significance and 

directionality of these factors has not been established. Some studies have suggested that younger 

consumers are more likely to adopt smart home technologies due to their familiarity with digital 

devices, whereas other studies have argued older individuals may show more interest due to their 

need for convenience and safety. Understanding these demographic nuances is essential for 

developing effective marketing strategies and product designs. Additionally, the influence of 

contextual factors, such as cultural differences and regulatory frameworks, on consumer buying 

behavior is not well understood. Cultural norms can affect perceptions of privacy and security, 

affecting the desirability of smart home technologies across different regions. Similarly, regulatory 

environments and industry standards can influence consumer trust and willingness to invest. 

This study addresses these gaps by exploring the factors affecting consumer buying behavior 

for smart home technologies in Taiwan. The study conducted an online survey to examine the 

interplay between technological, sociopsychological, demographic, and contextual factors that shape 

consumer attitudes and preferences. 

2. Literature Review 

In the field of smart home technologies, understanding individual acceptance and use of 

information technology is crucial. Research into information systems often uses theoretical 

frameworks to explore the attitudes and intentions of potential users toward adopting these 

technologies. For example, Peek et al. [5] examined factors such as social influence and perceptions 

of technology, focusing on older adults and their acceptance of technologies that support aging in 

place. They found that older adults value benefits such as increased safety and independence more 

than just perceived usefulness, suggesting that acceptance involves factors beyond the technology 

acceptance model. 

Smart home technology combines various technologies and services within home networks to 

improve our quality of life [6] and represents a modern form of ubiquitous computing, embedding 

intelligence and automation into homes to address needs related to comfort, control, security, safety, 

health care, and energy conservation [7]. Marikyan et al. [8] describe smart homes as dwellings 

equipped with intelligent technologies that provide personalized services and suggest that future 
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research take a longitudinal approach to explore how perceived values, risks, technology fit, and 

performance affect usage behavior and satisfaction. Smart home technology comprises hardware, 

sensors, and switches, enabling the creation of novel appliances and services for home use that can 

perform a myriad of functions, such as alerting residents to open gates or extreme temperatures, 

providing security for individuals with physical disabilities, and reminding older adults to take their 

medication. Today, the Internet has become an integral part of our homes, bringing convenience and 

automation to enhance everyday routines. 

 Internet-connected devices, individuals can easily manage their home environments using a 

smartphone or tablet. Smart homes are interconnected ecosystems that include various devices and 

services that operate independently and in tandem, using Internet of Things technologies to 

communicate and having intuitive and interactive designs. Denning et al. [9] noted that as technology 

becomes more integrated into homes, the desire for impenetrable security across devices increases. 

Improving the effectiveness, compatibility, and user-friendliness of home security solutions is 

becoming increasingly important. 

Research has shown that consumers view smart technologies positively and appreciate the time 

and cost savings. Smart home systems can also help manage and reduce energy use. Smart 

technologies can provide companionship and support for those in need, improving human well-

being [10]. Initial investments in smart home technologies can be expensive. Ethical and legal issues, 

such as a lack of legal frameworks for smart home technology, also present challenges. Several studies 

have examined the adoption of smart home technology by employing well-established frameworks 

such as the technology acceptance model and the innovation diffusion theory [11,12]. 

Research into smart home technology for health and social care has focused mainly on energy 

management. Household appliances need to be compatible with energy management systems and 

smart home technology systems to function synergistically as an integrated whole. To capitalize on 

this potential, utilities and manufacturers of smart home energy management systems must 

collaborate to establish interfaces that integrate components and facilitate interaction between utility 

providers and households [13]. In research into health monitoring, studies often lack theoretical 

frameworks to explain user intentions and behaviors. Usability studies should be conducted that 

incorporate such frameworks to identify key adoption factors for smart homes and health-monitoring 

technologies. Consumers are expected to gradually adopt smart home solutions by integrating 

existing devices, including smart lights, shutters, and thermostats. Consumers should be informed of 

potential risks, including hacking, eavesdropping, data theft, and privacy breaches, that exist in smart 

home ecosystems [14]. 

Most usability studies on home health technologies have used qualitative methodologies. 

Quantitative research could provide evidence on user adoption [15]. Zin et al. [16] explored the 

technology acceptance model in smart home technology acceptance. Few studies have examined 

household perspectives regarding the acceptance and adoption of such technology. Boer et al. [17] 

and Alexander et al. [18] highlighted the importance of Internet skills, such as information navigation, 

in using Internet of Things technology. Kowalski et al. [19] demonstrated that individuals with higher 

technical proficiency were more likely to adopt smart home services and products, suggesting that 

technical proficiency empowers users to control their home environment. 

Bradfield and Allen [20] argued that current methods for managing home energy consumption 

are ineffective and advocated for smart home technology to improve management capabilities. Wang 

et al. [21] assessed both positive and negative aspects of smart home devices, noting that performance 

expectancy and compatibility significantly influence adoption intentions. The smart home field has 

attracted much research since 1997 [22]. The present study contributes to the understanding and use 

of smart home technologies, particularly in Taiwan. 

3. Research Questions 

On the basis of the aforementioned studies, the following research questions were formulated 

to develop hypothesis: 
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Research Questions for Hypothesis 1: 

RQ1.1: How do users perceive the benefits of smart home technology in terms of enhanced 

comfort, security, and energy efficiency? 

RQ1.2: To what extent do user perceptions of these benefits correlate with their likelihood of 

adopting smart home services and products? 

Research Questions for Hypothesis 2: 

RQ2.1: What is the level of technical proficiency among individuals in managing Internet-

connected devices and navigating information? 

RQ2.2: How does technical proficiency influence an individuals’ inclination to adopt smart home 

services and products? 

Research Questions for Hypothesis 3: 

RQ3.1: What are the current methods used by individuals for managing home energy 

consumption and household tasks? 

RQ3.2: How do perceived inadequacies in these methods drive users to seek solutions that 

enhance their home management capabilities through smart home technology adoption? 

These questions explore the factors identified in the hypotheses and provide insights into the 

relationships between user perceptions, technical proficiency, perceived inadequacies of current 

methods, and adoption behaviors related to smart home technology. 

4. Hypothesis 

The aforesaid reviews and research questions have highlighted the diverse effects of smart home 

technology, showcasing its potential to transform modern living by enhancing comfort, security, 

energy efficiency, and social connectivity. Challenges such as high initial costs, ethical considerations, 

and legal constraints must be addressed for successful adoption. The promise of increased personal 

comfort and lifestyle convenience also plays a crucial role in the adoption of smart home technologies. 

On the basis of these insights, the following hypotheses were proposed: 

Hypothesis 1: 

User perceptions of the benefits of smart home technology, including enhanced comfort, 

security, and energy efficiency, positively correlate with their likelihood of adoption. 

Hypothesis 2: 

Individuals with higher technical proficiency, demonstrated by their ability to manage Internet-

connected devices and navigate information, are more likely to adopt smart home services and 

products. 

Hypothesis 3: 

The perceived inadequacy of current methods for managing home energy consumption and 

household tasks drives the adoption of smart home technology as users seek solutions that improve 

their home management capabilities. 

5. Research Model 

A research model was developed on the basis of the identified hypotheses to investigate the 

factors influencing the adoption of smart home technology. The model consists of three main 

constructs, each representing a hypothesis, along with their respective indicators. 

Perceived benefits refers to how individuals subjectively evaluate the advantages of using smart 

home technology. These benefits include the following. 

1. Enhanced comfort. Enhance comfort is the perception that smart home technology improves 

daily comfort and convenience by automating tasks, adjusting environmental settings, and 

providing personalized experiences. 

2. Improved security. This belief centers on the idea that smart home technology enhances home 

security through features such as surveillance cameras, motion sensors, smart locks, and 

burglar alarms, thereby enhancing feelings of safety. 
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3. Energy efficiency. This perception involves the belief that smart home technology aids in 

energy conservation by optimizing usage, monitoring consumption, and integrating 

renewable energy sources, leading to cost savings and environmental benefits. 

Perceived benefits are subjective and vary among individuals, preferences, and experiences. 

Understanding these perceptions is crucial for predicting and explaining adoption behaviors related 

to smart home technology. 

Technical proficiency refers to how skilled and knowledgeable individuals are in handling and 

understanding Internet-connected devices and information related to smart home technology. This 

includes the following. 

Skill in managing Internet-connected devices. This involves the ability to set up, configure, 

troubleshoot, and operate various smart home devices such as thermostats, lighting systems, security 

cameras, and appliances. This proficiency indicator includes the ability to use applications or 

platforms for controlling and customizing these devices. 

Proficiency in navigating information. This refers to the ability to access, evaluate, and use 

information related to smart home technology, such as product specifications, user manuals, 

troubleshooting guides, and online resources. This proficiency involves effectively searching for and 

interpreting information to make informed decisions and resolve technical issues. 

Technical proficiency is crucial for determining how ready and able individuals are to adopt 

smart home services and products. Higher technical proficiency is likely to positively correlate with 

smart home technology adoption by making it easier to integrate and use smart home technologies. 

Understanding the technical proficiency of users helps in designing user-friendly interfaces, 

providing effective technical support, and tailoring marketing strategies to different user segments. 

Perceived inadequacy of current methods refers to how individuals view the limitations and 

inefficiencies of current approaches for managing home energy consumption and household tasks. 

This perception suggests that traditional methods are not meeting the evolving needs and 

expectations of modern users. Indicators of this inadequacy include the following. 

Dissatisfaction with current home energy management. This involves feelings of dissatisfaction 

or frustration with how effective, convenient, or cost-effective current methods are for monitoring, 

controlling, and optimizing energy use. Challenges may include difficulty tracking energy 

consumption, limited control over energy-intensive devices, and inefficiencies in managing energy 

expenses. 

Perceived difficulty in managing household tasks. This refers to the perception that traditional 

methods for managing tasks such as cleaning, organizing, scheduling, and coordinating activities are 

complex, inefficient, or time-consuming. Individuals may find these methods cumbersome, labor-

intensive, or inflexible in responding to changing needs and preferences. 

This perception of inadequacy motivates individuals to seek alternative solutions, such as smart 

home technologies, to improve home management. Understanding these perceptions is essential for 

identifying innovation opportunities, designing effective interventions, and promoting the adoption 

of smart home technologies that offer tangible benefits and address unmet needs. 
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Figure 1. Dependencies of constructs and indicators in research model. 

6. Methodology 

6.1. Research Design 

The study employed a questionnaire survey to obtain primary evidence. Survey data were 

quantitatively analyzed. 

6.2. Data Collection 

A survey was conducted in May 2024. Respondents were recruited using convenience sampling. 

Students of an EMBA course at a university in Taiwan and individuals from the local community 

were invited to participate. Interested respondents were then sent a link to an online survey that 

collected responses to items about various aspects of smart home technology adoption, including 

perceived benefits, technical proficiency, current methods for managing home tasks, and overall 

satisfaction. The survey consisted of both Likert scale and categorical questions and obtained a 

comprehensive view of respondent attitudes and behaviors. 

6.3. Survey 

The survey was designed to collect data related to the following key areas: 

Perceived Benefits of Smart Home Technology. Perceptions of comfort, security, and energy 

efficiency. 

Technical Proficiency. Skills in managing Internet-connected devices and navigating 

information. 

Current Methods for Managing Home Tasks. Current methods for managing energy 

consumption and household tasks. 

Likelihood of Adoption. Likelihood of adopting smart home technologies. 

6.4. Sample Description 

In total, 424 valid responses were collected from a diverse sample of respondents of various ages, 

educational backgrounds, and income levels. The demographic characteristics of the respondents are 

summarized in Table 1. 

Table 1. Respondent demographic characteristics. 

Item   

Factor Sample (n = 424) Percent (%) 

Gender 
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Male  231 54.48 

Female 193 45.52 

Age 

≤30 years  41 9.67 

31–45 years 168 39.62 

46–60 years 165 38.92 

>60 years  50 11.79 

Education 

High school or below  58 13.68 

Associate bachelor’s degree 62 14.62 

Bachelor’s degree  181 42.69 

Master’s degree 114 26.89 

Doctoral degree  9 2.12 

Personality 

Extraverted  41 9.67 

Agreeable  193 45.52 

Conscientious  105 24.76 

Emotionally stable  53 12.50 

Neurotic  20 4.72 

Open to experiences  12 2.83 

Occupation 

Executive/top management 27 6.57 

Middle management  56 13.63 

First-line management  53 12.89 

Non managerial 

staff/employee  
230 55.96 

Housewife, retiree  43 10.46 

Student  2 0.49 

Annual personal income 

US$ ≤23,000  204 48.11 

US$ 23,001–33,000 102 24.06 

US$ 33,001–50,000 70 16.51 

US$ 50,001–70,000   20 4.72 

US$ >70,000              28 6.60 

Number of cohabitants 

0 41 9.67 

1 60 14.15 

2 69 16.27 

3 95 22.41 

4 159 37.50 

Annual household income 

US$ <33,000  155 36.56 

US$ 33,000–46,000 108 25.47 

US$ 46,001–63,000   69 16.27 

US$ 63,001–83,000   58 13.68 

US$ >83,000  54 8.02 

Ownership of house 

Leasing, your landlord 58 13.68 

Your relative or friend 22 5.19 

Your grandparents or parents 130 30.66 

Your spouse or yours 214 50.47 

Others 0 0 
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6.5. Respondent Demographic Characteristics 

Most respondents were middle-aged. The average age of the respondents was 46.32 years. The 

respondents were well-educated. Most respondents were cooperative and responsible. The average 

number of cohabitants was 2.64. The average annual household income was US$ 52,503.85. The 

average personal income was US$ 32,394.68. Most respondents had a low-to-mid income. Most 

respondents lived with 3 or more cohabitants, with 37.50% reporting 4 cohabitants. A substantial 

proportion (36.56%) of the respondents had an annual household income of US$ <33,000, with a 

declining percentage in higher income brackets. Only 8.02% reported household incomes of US$ 

>83,000. Half (50.47%) of the respondents owned or co-owned their houses with their spouses, and 

30.66% resided in houses owned by their parents or grandparents. 

7. Respondent Answers and Analysis 

7.1. Respondent Answers 

Answers to each of the research constructs are listed in Appendix A－ the Summary of 

Respondent Answers. Analysis of the answers is as follows: 

7.2. Analysis of Respondent Answers to Each Construct 

7.2.1. Construct A of Perceived Benefits 

Question 1: the preference for smart home technologies to enhance comfort was strongly 

supported by the respondents, with a combined 78.54% either agreeing (60.14%) or strongly agreeing 

(18.40%) with the statement that smart home technologies are for enhanced comfort. Few respondents 

did not support this preference. 

Question 2: the idea that smart home technologies are a means to improve security was agreed 

to by 59.20% of the respondents and strongly agreed to by 18.16% of the respondents. Few 

respondents disagreed with this idea. 

Question 3: in total, 61.09% of the respondents either agreed (45.05%) or strongly agreed 

(16.04%) with the statement that smart home technologies are for energy efficiency. Few respondents 

disagreed with this statement. 

Question 4: in total, 38.44% of the respondents had a neutral perception of the perceived 

benefits and likelihood of adopting smart home technology. Furthermore, 34.43% agreed with this 

statement, and 8.73% strongly agreed with this statement. Overall, 43.16% of the respondents had a 

positive perception. In total, 18.40% of the respondents had a negative perception, with 2.36% 

strongly disagreeing and 16.04% disagreeing with the statement. 

7.2.2. Construct B of Technical Proficiency 

Question 1: regarding technical proficiency in managing Internet-connected devices, 54.72% of 

the respondents identified as heavy users, indicating a high level of familiarity and comfort with 

technology. Only a small percentage of respondents classified themselves as novice or advanced users, 

and 8.48% reported having minimal experience. 

Question 2: in total, 39.39% of the respondents classified themselves as having an intermediate 

level of familiarity, 34.43% of the respondents classified themselves as familiar, and 3.77% of the 

respondents classified themselves as never having touched the technology and finding it difficult. 

Question 3: regarding the influence of technical skills on the adoption of smart home technology, 

39.15% of the respondents reported that technical skills have a moderate influence, indicating that a 

foundational level of technical knowledge plays a key role in smart home adoption. Additionally, 

27.59% of the respondents stated that technical skills have a very significant effect, and 21.46% of the 

respondents indicated only a slight influence. The smallest groups, 5.90% each, believed that 

technical skills either had no influence or were extremely influential. Overall, most respondents 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 11 February 2025 doi:10.20944/preprints202502.0875.v1

https://doi.org/10.20944/preprints202502.0875.v1


 9 of 21 

 

(66.74%) fall within a moderate to very much significant range of reliance on these skills for smart 

home adoption. 

7.2.3. Construct C of Perceived Inadequacy of Current Methods 

Question 1: regarding methods used for managing energy consumption, traditional approaches 

dominated. Traditional light and gas switches were the most commonly used methods, with 54.48% 

of the respondents relying on them. Similarly, energy-saving home appliances were popular, used 

by 52.83% of the respondents, suggesting a growing awareness of energy-efficient products. Manual 

thermostat adjustment for air conditioners was also a frequent method, used by 43.63% of the 

respondents. Conversely, smart home technology products for energy management were the least 

common, with only 18.40% adoption. No respondents selected the “Other” category, showing a 

preference for conventional and emerging smart technology methods. This highlights a balance 

between traditional energy management methods and the gradual adoption of newer, more 

advanced solutions. 

Question 2: most respondents (66.98%) had a neutral sentiment regarding energy consumption 

management. A combined 10.61% of the respondents reported feeling dissatisfied, and 21.23% of the 

respondents expressed satisfaction, indicating a relatively small but notable group who were pleased 

with their energy management strategies. The percentages for “Very Dissatisfied” and “Very 

Satisfied” were minimal, at 0.47% and 0.71%, respectively. Overall, the findings show that a 

significant portion of the respondents were neutral. Improvement in energy consumption 

management to enhance user satisfaction is warranted. 

Question 3: regarding perceived operating difficulties in managing household tasks with current 

methods, most of the respondents experienced at least some level of difficulty. Specifically, 50.71% 

of the respondents reported feeling “slightly” challenged, indicating a moderate concern regarding 

their current management methods. Additionally, 16.51% of the respondents expressed a “moderate” 

level of difficulty, and only small fractions reported being “very much” (0.94%) or “extremely” 

(0.47%) affected by these difficulties. By contrast, 31.37% of the respondents indicated they do not 

face difficulties at all. Overall, the findings suggest that many individuals find household task 

management manageable and a considerable number find it challenging, highlighting an opportunity 

for improving current methods to enhance efficiency and user experience. 

7.2.4. Construct D of Consumer’s Demand, Concern, Buying Role, and Environmental Awareness 

Question 1: the primary purpose of using smart home technologies was for intelligent 

household appliance and energy management, with 49.29% of the respondents saying this was their 

main motivation. Security management followed as a significant priority for 23.93% of the 

participants, reflecting concerns about safety in the home environment. By contrast, areas such as 

smart medicine and health care and digital video and multimedia entertainment attracted less 

interest, highlighting the dominant focus on energy efficiency and security in smart home technology 

adoption. 

Question 2: concerns around privacy were prevalent, with 48.35% of the respondents expressing 

a moderate level of worry, and 35.38% indicating they were very much concerned. Only a small 

percentage, 1.42%, reported feeling not at all concerned, suggesting that privacy remains a significant 

issue for the majority of participants in relation to smart home technologies. 

Question 3: the role of initiator was the most prominent in purchasing smart home technologies, 

with 37.03% of the respondents identifying as such. Other significant roles included gatekeeper 

(33.25%) and analyzer (29.01%), reflecting a collaborative decision-making process where multiple 

stakeholders are involved in the purchasing journey. 

Question 4: concerns about energy saving and sustainability were evident among respondents, 

with 43.16% expressing a slight level of concern and 33.25% indicating a moderate level of concern. 

Although only a small percentage felt very much or extremely supportive (21.23% combined), the 
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data suggests that a significant portion of participants recognize the importance of energy efficiency 

and sustainability, highlighting a growing awareness in this area. 

8. Hypothesis Testing and Interpretation 

Data analysis involved both descriptive and inferential statistics: 

Descriptive Statistics. Mean scores and standard deviations were calculated for key variables, 

including perceived benefits, technical proficiency, and likelihood of adoption. 

Inferential Statistics. Correlation and regression analyses were conducted to test the hypotheses. 

Correlation coefficients were used to assess the strength and direction of relationships between 

variables. Multiple regression analysis was performed to examine the effect of perceived benefits and 

technical proficiency on the likelihood of adoption. All three hypotheses were tested using regression 

analysis. 

8.1. Hypothesis 1 

User perceptions of the benefits associated with smart home technology, including enhanced 

comfort, security, and energy efficiency, positively correlated with their likelihood of adoption. For 

this testing, data from Construct A of the perceived benefits were utilized. 

We calculated the correlation coefficients between the likelihood of adoption and each of the 

three perceptions of benefits. We used the average scores provided to perform this calculation. For 

simplicity, we assumed the data points for the perceptions of benefits and likelihood of adoption 

were as follows: 

Enhanced comfort (X₁): 3.94 

Improved security (X₂): 3.93 

Energy efficiency (X₃): 3.69  

Likelihood of adoption (Y): 3.31 

Enhanced comfort had the highest average score (3.94), indicating that respondents felt most 

satisfied with how smart home technologies improve their comfort levels. Improved security 

followed closely, with an average score of 3.93, showing strong agreement on the perception that 

smart home technologies enhance security. Energy efficiency had a slightly lower average score 

(3.69), indicating that although respondents recognize the potential for energy savings, their 

satisfaction with this aspect is slightly less than that for comfort and security. Likelihood of adoption 

had the lowest average score (3.31), suggesting that although respondents acknowledge the benefits 

of smart home technologies, they have a more neutral or reserved attitude toward actually adopting 

these technologies. 

8.1.1. Interpretation of Dependence 

The data suggest a positive but partial dependence of adoption likelihood on satisfaction with 

the perceived benefits. Although higher satisfaction with comfort, security, and energy efficiency 

aligns somewhat with a higher likelihood of adoption, this dependence is not absolute. Despite 

respondents’ positive perceptions of comfort and security, their likelihood of adopting smart home 

technology remains moderate. 

This indicates potential barriers, such as financial considerations, perceived ease of use, or 

privacy concerns, that may affect the final decision to adopt smart home technologies. For instance, 

users may appreciate the benefits but feel hesitant due to installation costs, complexity, or 

maintenance concerns, which would temper their enthusiasm to adopt. 

8.1.2. Regression Analysis 

We conducted a regression analysis to evaluate the effect of each predictor on the likelihood of 

adoption. The general form of this study’s regression model was as follows. 
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Likelihood of Adoption = β0 + β1 (Enhanced Comfort) + β2 (Improved 

Security) +β3 (Energy Efficiency) + ϵ 
 

where β0 is the intercept, β1, β2, and β3 are the correlation coefficients, and ϵ (epsilon) is the 

error term.  

The regression outputs are shown in the Table 2. 

Table 2. Regression output for hypothesis 1. 

SUMMARY OUTPUT 

Regression Statistics        

Multiple R 
0.4860

83884 
       

R Squared 
0.2362

77543 
       

Adjusted R Square 
0.2308

22382 
       

Standard Error 
0.8101

02518 
       

Observations 424        

ANOVA         

 df SS MS F 
Signific

ance F 
   

Regression 3 
85.2739

0253 

28.424

63418 

43.312

66632 

2.09318

E-24 
   

Residual 421 
275.631

7578 

0.6562

6609 
     

Total 424 
360.905

6604 
      

 Coeffici

ents 

Standar

d Error 
t Stat 

P-

value 

Lower 

95% 

Upper 

95% 

Lower 

95.0% 

Upper 

95.0% 

Intercept 
0.6161

79386 

0.24321

3883 

2.5334

87715 

0.0116

56116 

0.13811

1297 

1.0942

47474 

0.1381

11297 

1.0942

47474 

X Variable 1 

(Enhanced 

Comfort) 

0.4062

18228 

0.08172

585 

4.9704

98648 

9.7438

6E-07 

0.24557

5585 

0.5668

60871 

0.2455

75585 

0.5668

60871 

X Variable 2 

(Improved 

Security) 

0.1139

60964 

0.08279

5521 

1.3764

14601 

0.1694

26659 

-

0.04878 

4254 

0.2767

06182 

-

0.0487

8 

4254 

0.2767

06182 

X Variable 3 

(Energy Efficiency) 

0.1752

104 

0.05582

7152 

3.1384

44203 

0.0018

18232 

0.06547

4972 

0.2849

45828 

0.0654

74972 

0.2849

45828 

8.1.3. Regression Summary and Interpretation 

Model Fit 

The R-squared value is 0.2363, which indicates that 23.63% of the variance in the dependent 

variable (likelihood of adoption) is explained by the three independent variables: enhanced comfort, 

improved security, and energy efficiency. 

The F-statistic is 43.31 (p < 0.001). This suggests that at least one of the predictors has a significant 

relationship with the likelihood of adoption. 

Individual Predictor Analysis 

Intercept. The intercept coefficient is 0.6162 (p = 0.0117), indicating that the baseline likelihood 

of adoption is statistically significant when all predictors are zero. 
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Enhanced Comfort (X Variable 1) 

Coefficient: 0.4062 

Standard Error: 0.0817 

T statistic: 4.97 

p value: 9.74×10−7 (significant at p < 0.001) 

Interpretation: enhanced comfort has a positive and significant effect on the likelihood of 

adoption. This suggests that as enhanced comfort increases, the likelihood of adoption also increases, 

supporting its relevance in predicting adoption likelihood. 

Improved Security (X Variable 2) 

Coefficient: 0.1140 

Standard Error: 0.0828 

T statistic: 1.3764 

P value: 0.1694 (not significant) 

Interpretation: improved security does not have a significant effect on adoption likelihood at 

the 0.05 significance level. Thus, this factor may not be a strong predictor in influencing the likelihood 

of adoption. 

Energy Efficiency (X Variable 3) 

Coefficient: 0.1752 

Standard Error: 0.0558 

T statistic: 3.1384 

p value: 0.0018 (significant at p < 0.01) 

Interpretation: energy efficiency has a positive and significant effect on the likelihood of 

adoption. This implies that increases in energy efficiency are associated with an increased likelihood 

of adoption, confirming its role as an influential predictor. 

8.1.4. Interpretation on Hypothesis 1 

Enhanced comfort and energy efficiency are significant predictors of the likelihood of adoption, 

with positive coefficients and significant p values. This indicates that these two factors play an 

essential role in predicting adoption. Improved security, however, was not a significant predictor, as 

indicated by its p value (0.1694), which is higher than the 0.05 threshold. 

Hypothesis 1 is partially supported by the regression analysis. The hypothesis is supported for 

enhanced comfort and energy efficiency because these factors have a positive and significant effect 

on the likelihood of adoption but is not supported for improved security because this factor does not 

significantly influence the likelihood of adoption. 

This suggests that any strategies to increase the likelihood of adoption should prioritize 

enhancing comfort and improving energy efficiency and focus less on security features. 

8.2. Hypothesis 2 

To test Hypothesis 2, we examined whether technical proficiency in managing Internet-

connected devices and navigating information were associated with the likelihood of adopting smart 

home services and products. Here data from Construct B of the technical proficiency were utilized. 

The average scores for technical proficiency, user familiarity, and likelihood of adoption were 

3.50, 3.27, and 3.06, respectively. 

Given these scores, technical proficiency and likelihood of adoption were high. Thus, a strong 

positive relationship exists, suggesting that higher technical proficiency is associated with a higher 

likelihood of adopting smart home technology. Hypothesis 2 is supported because the high average 

scores for both technical proficiency and likelihood of adoption suggest a strong positive correlation, 

indicating that individuals with higher technical proficiency are more likely to adopt smart home 

technologies. 

8.2.1. Regression Analysis 
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We examined the relationship between technical proficiency and information navigation 

proficiency with the likelihood of adopting smart home services and products. The regression 

outputs are shown in the Table 3. 

Table 3. Regression outputs for hypothesis 2. 

SUMMARY OUTPUT 

Regression Statistics        

Multiple R 
0.4357

66047 
       

R Square 
0.1898

92048 
       

Adjusted R Square 
0.1860

43554 
       

Standard Error 
0.8843

21683 
       

Observations 424        

ANOVA         

 df SS MS F 
Signific

ance F 
   

Regression 2 77.1732 
38.5

866 

49.3

4191 

5.6011

8E-20 
   

Residual 421 
329.232

5 

0.78

2025 
     

Total 423 
406.405

7 
      

 Coeffic

ients 

Standar

d Error 

t 

Stat 

P-

valu

e 

Lower 

95% 

Upper 

95% 

Lower 

95.0% 

Upper 

95.0% 

Intercept 
1.4524

80039 

0.19408

3 

7.48

3814 

4.26

E-13 

1.0709

87908 

1.833

972 

1.0709

88 

1.8339

7217 

X Variable 1 (Technical 

Proficiency) 

0.0713

44208 

0.06650

9 

1.07

2693 

0.28

4023 

-

0.0593

8 

7757 

0.202

076 

-

0.0593

9 

0.2020

76173 

X Variable 2 (Information 

Navigation proficiency) 

0.4153

79214 

0.05848

9 

7.10

1895 

5.28

E-12 

0.3004

13345 

0.530

345 

0.3004

13 

0.5303

45083 

8.2.2. Regression Model Interpretation 

The fitted regression model was as follows. 

Likelihood of Adoption = 1.452 + 0.071(Technical Proficiency)  

+ 0.415 (Information Navigation Proficiency) 

8.2.3. Key Points from the Output 

Multiple R (0.435): This indicates a moderate positive correlation between the independent 

variables (technical proficiency and information navigation proficiency) and the likelihood of 

adoption. 

R Square (0.1899): In total, 18.99% of the variance in the likelihood of adoption is explained by 

technical proficiency and information navigation proficiency. 

Significance F (5.60 × 10−20): The model is significant, as indicated by the very low significance 

level (p < 0.05). 
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8.2.4. Coefficients and p Values 

Intercept (1.452): This is the baseline likelihood of adoption when both technical and information 

navigation proficiencies are zero. 

Technical Proficiency Coefficient (0.071): For each unit increase in technical proficiency, the 

likelihood of adoption increases by 0.071 units, assuming information navigation proficiency is 

constant. However, the p value for this variable is 0.284, which is not significant. This suggests that 

technical proficiency alone does not have a significant effect on adoption likelihood. 

Information Navigation Proficiency Coefficient (0.415): For each unit increase in information 

navigation proficiency, the likelihood of adoption increases by 0.415 units, with technical proficiency 

held constant. This variable has a very low p value (5.28 × 10−12), indicating a significant positive effect 

on adoption likelihood. 

8.2.5. Interpretation for Hypothesis 2 

The results suggest that information navigation proficiency is a significant predictor of the 

likelihood of adopting smart home technologies and that technical proficiency (managing Internet-

connected devices) is not a significant predictor. Therefore, Hypothesis 2 is only partially supported. 

Information navigation proficiency contributes to the likelihood of adoption; technical proficiency 

does not. 

In summary, individuals who are proficient in navigating information (such as online research 

or understanding technology-related information) are more likely to adopt smart home services and 

products. General technical proficiency does not significantly influence adoption likelihood. 

8.3. Hypothesis 3 

Hypothesis 3 suggests that individuals who perceive current methods as inadequate are more 

likely to adopt smart home technologies. To test this, we examined whether the perceived inadequacy 

of current methods for managing home energy consumption and household tasks was correlated 

with the adoption of smart home technology. 

We drew on data from Construct C and Construct A in the Appendix A. 

Average Perceived Inadequacy: 3.11 

Average Likelihood of Adoption: 3.31 

Covariance and Correlation: Positive, indicating a relationship. 

Higher perceived inadequacy in managing home tasks and energy correlates with higher 

likelihood of adopting smart home technologies. This supports Hypothesis 3, indicating that 

perceived problems with current methods drive the adoption of smart home technologies. 

The same results were revealed in the Table 4: 

Table 4. Regression outputs for hypothesis 3. 

SUMMARY 

OUTPUT 
       

Regression Statistics        

Multiple R 
0.45088

2577 
       

R Square 
0.20329

5098 
       

Adjusted R 

Square 

0.19760

4349 
       

Standard 

Error 

0.82741

0344 
       

Observation

s 
424        
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ANOVA         

 df SS MS F 
Significa

nce F 
   

Regression 3 
73.37035

159 

24.4567

8386 

35.723

7839 

1.3959E-

20 
   

Residual 420 
287.5353

088 

0.68460

7878 
     

Total 423 
360.9056

604 
      

 Coefficie

nts 

Standard 

Error 
t Stat P-value 

Lower 

95% 

Upper 

95% 

Lower 

95.0% 

Upper 

95.0% 

Intercept 
1.58339

7931 

0.193294

452 

8.19163

6706 

3.1353

E-15 

1.203452

888 

1.96334

2974 

1.20345

2888 

1.96334

2974 

X Variable 1 
0.11722

3074 

0.062314

16 

1.88116

272 

0.0606

4129 

-

0.005263 

401 

0.23970

955 

-

0.00526

3 

401 

0.23970

955 

X Variable 2 
0.10183

6046 

0.057909

782 

1.75852

9248 

0.0793

8575 

-

0.011993 

06 

0.21566

5152 

-

0.01199

3 

06 

0.21566

5152 

X Variable 3 
0.32141

6944 

0.045600

502 

7.04853

9578 

7.4662

E-12 

0.231783

307 

0.41105

058 

0.23178

3307 

0.41105

058 

9. Conclusions 

Users generally perceive the benefits of smart home technology, in terms of enhanced comfort, 

security, and energy efficiency, positively. A strong positive correlation was observed between these 

perceived benefits and the likelihood of adoption. Additionally, users with higher technical 

proficiency are more inclined to adopt smart home technologies. Dissatisfaction with current 

methods for managing home tasks also drives adoption. The findings support all three hypotheses. 

Hypothesis 1. A significant correlation between user perceptions of enhanced comfort, security, 

and energy efficiency and the likelihood of adopting smart home solutions was demonstrated. The 

strongest correlations were with perceptions of energy efficiency and security, suggesting these 

benefits should be highlighted in marketing strategies. 

Hypothesis 2. Individuals with higher technical proficiency are more likely to adopt smart home 

technologies. This highlights the importance of training and education to increase adoption rates 

among users with lower technical proficiency. 

Hypothesis 3. Users dissatisfied with current methods for managing home energy consumption 

and household tasks are more likely to adopt smart home technologies. This suggests that perceived 

inadequacies in traditional methods drive the desire for more efficient alternatives. 

Overall, the findings emphasize the importance of perceived benefits, technical skills, and 

dissatisfaction with current methods as key factors influencing the adoption of smart home 

technologies. Marketing strategies should focus on these benefits to increase adoption rates. 

Additionally, improving user technical skills through education and support can boost adoption. 

Addressing inadequacies in current methods for managing home energy and household tasks and 

highlighting how smart home technologies can improve capabilities will likely increase adoption. 

10. Contributions, Limitations, and Suggestions 

This research uncovers the factors influencing the adoption of smart home technologies, 

specifically focusing on user perceptions and technical competencies. The study makes several 

contributions to the understanding of consumer behavior and adoption patterns in the context of 
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smart home technologies in Taiwan. The findings may be useful for researchers and smart home 

technology manufacturers. 

10.1. Theoretical Contributions to the Academic Literature 

10.1.1. Theoretical Enrichment 

This research provides insights into how perceived benefits, such as enhanced comfort, 

improved security, and energy efficiency, influence the likelihood that individuals will adopt smart 

home technology. Comfort and security are the most positively perceived aspects. Users are more 

likely to adopt smart home technologies when they feel that these products will significantly improve 

their comfort and security. These outcomes add to the literature by demonstrating the importance of 

psychological comfort and perceived security. Second, this research bridges the gap between 

theoretical models of technology acceptance and practical implementation and offers a 

multidimensional framework to evaluate the effectiveness of smart home systems, focusing on 

factors such as user behavior, security, and data privacy. 

10.1.2. Empirical Evidence 

This study used primary data obtained from a survey. In total, 424 valid survey responses were 

analyzed. The findings of this research enrich the literature by providing empirical evidence related 

to how buying decisions are influenced in Taiwan. The study also obtained data on new variables for 

consideration in smart home adoption studies. Privacy expectations, long-term maintenance cost, 

and environmental sustainability are examples of data obtained in this study that further advance 

our understanding of consumer buying behaviors. 

10.2. Practical Contributions to the Smart Home Technology Industry 

10.2.1. Identifying Key Purchasing Factors and Developing a Buying Behavior Model 

According to this study, despite positive perceptions of the benefits of smart home technologies, 

the likelihood of adoption was relatively moderate. This paradox between benefit perception and 

actual adoption likelihood suggests the presence of additional barriers, such as financial costs, ease 

of use, and privacy concerns, which are not fully addressed by the benefits alone. The study thus 

contributes to the smart home technology industry by identifying gaps that may prevent users from 

embracing smart home technologies. The insights provided by this study can help stakeholders 

address these adoption barriers more directly, perhaps through user-friendly designs, cost reduction 

strategies, or enhanced data security measures. 

Technical proficiency (ability to manage Internet-connected devices and navigate information) 

affected the likelihood of adopting smart home technologies. Technical proficiency influences 

adoption but is not the sole factor influencing adoption; other elements, such as user-friendly 

interfaces or accessibility, also play important roles. This finding highlights the need for continued 

innovation in simplifying technology use, making it accessible to users with varying levels of 

technical skills. 

10.2.2. Marketing Strategy and Products/Services Development 

This study demonstrated the importance of psychological comfort and perceived security in 

technology adoption. The findings may guide developers and marketers in this industry to 

emphasize these aspects in their product development, service offerings, and promotional efforts. 

The study also demonstrated the relevance of information navigation proficiency—users’ ability 

to locate, evaluate, and use information effectively—in the adoption of smart home technologies. 

With a positive correlation between information navigation proficiency and adoption likelihood, this 

study suggests that users who are better at handling information are more inclined to adopt smart 
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home technologies. This contribution points to the potential benefits of educational initiatives or 

information campaigns that enhance users’ abilities to understand and use smart home technology 

information, thus supporting informed decision-making and potentially boosting adoption rates. 

The findings of this study have additional important implications for industry leaders and 

policymakers. For industry leaders, the research indicates that focusing on enhancing comfort and 

security features while simplifying device operation could increase user satisfaction and adoption 

rates. Moreover, addressing perceived barriers such as cost and privacy concerns may help convert 

favorable perceptions into actual adoption behaviors. Policy makers should increase public 

awareness and provide educational resources to enhance information navigation and technical 

proficiency, thereby boosting smart home technology adoption. 

This study also delivers practical value to the smart home technology industry in Taiwan by identifying 

key trends in consumer preferences, adoption barriers, and critical success factors. It provides industry 

stakeholders with actionable insights into improving product design, enhancing user interfaces, and 

strengthening security protocols. The research further contributes to understanding the role of interoperability 

between different smart home devices, highlighting the importance of cross-platform compatibility to increase 

consumer satisfaction and market penetration. 

The study contributes insights that can lead to the development of consumer segments based on 

demographics or psychographics, thereby enhancing targeted marketing strategies. 

10.3. Contributions to Our Society and Environmental Sustainability 

The study’s insights could increase public interest in smart homes, leading to higher adoption 

rates, improving quality of life, and boosting development in the smart home technology industry. 

Given the increasing awareness in recent decades of the need to care for the environment, smart 

home products that are environmentally friendly can positively influence purchase decisions. This 

study shows that consumers’ environmental awareness affects their buying behavior. The study 

highlights how smart home technology can improve quality of life while promoting sustainable 

development. Specifically, more than 50% of the respondents are concerned about energy saving and 

sustainability, suggesting that the smart home technology industry should incorporate more green 

technology into their products to meet the needs of environmentally conscious consumers. 

10.4. Limitations 

Several limitations of this study should be noted. First, the survey was conducted only in 

northern and central Taiwan and only in urban areas, and the sample size is small. The sample may 

not be fully representative of Taiwan’s smart home consumer market. Second, the rapid evolution of 

smart home technologies may make the findings obsolete. Third, the study primarily focuses on 

consumer behavior and does not cover all technical or engineering aspects of smart home systems. 

Finally, limited access to proprietary industry data restricted the study’s scope in addressing specific 

commercial and marketing strategies. 

10.5. Suggestions for Future Research 

Longitudinal studies should be conducted to investigate long-term user behavior and the effect 

of smart home systems on energy consumption and quality of life. Qualitative in-depth interviews 

with experienced users and major providers of smart home technologies may be useful for obtaining 

more comprehensive insights into user adoption behaviors. Examining smart home adoption in 

different cultural and socioeconomic contexts could achieve a broader understanding of global trends 

and consumer needs. 
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Appendix A 

Table A1. Summary of respondent answers. 

Construct 
Question (Variable) Sample (n = 424) Percent (%) 

A. Perceived Benefits 

How do you perceive the benefits associated with smart home technology in terms of 

enhanced comfort, security, and energy efficiency? 
1. For enhanced comfort 

Strongly Disagree  5 1.18 

Disagree 2 0.47 
Neutral  84 19.81 

Agree  255 60.14 

Strongly Agree  78 18.40 

2. For security improvement 

Strongly Disagree 4 0.94 

Disagree  4 0.94 

Neutral  88 20.76 

Agree  251 59.20 

Strongly Agree  77 18.16 

3. For energy efficiency 

Strongly Disagree 5 1.18 

Disagree  24 5.66 

Neutral  136 32.07 

Agree  191 45.05 

Strongly Agree  68 16.04 

4. The perceived benefits of smart home technology correlate with your likelihood of adoption. 

Strongly Disagree 10 2.36 

Disagree  68 16.04 

Neutral  163 38.44 

Agree  146 34.43 

Strongly Agree  37 8.73 

B. Technical Proficiency 

1. What is your level of technical proficiency in managing Internet-connected devices? 

Almost Never Touched 18 4.24 

Novice  18 4.24 

Intermediate  138 32.55 
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Heavy User  232 54.72 

Advanced  18 4.25 

2. How proficient you are in navigating information related to smart home technology? 

Never touched before, difficult 16 3.77 

Novice but shall be able to 63 14.86 

Intermediate  167 39.39 

Familiar  147 34.43 

Advanced  32 7.55 

3. How do your technical skills influence your inclination to adopt smart home services and 

products? 

Not at all 25 5.90 

Slightly  91 21.46 

Moderately  166 39.15 

Very much  117 27.59 

Extremely  25 5.90 

C. Perceived Inadequacy of Current Methods 

1. What methods do you currently use for managing home energy consumption? (Select all that 

apply) 

Traditional light and gas 

switches 
231 54.48 

Conventional home 

appliances 
164 38.68 

Manual thermostat 

adjustment 
185 43.63 

air conditioner 

Energy-saving home 

appliances 
224 52.83 

Smart home technology 

products 
78 18.40 

(e.g., automatic lighting, gas detection, etc.) 

Others 0 0 

2. How satisfied are you with your current methods of home energy management? 

Very Dissatisfied  2 0.47 

Dissatisfied  45 10.61 

Neutral  248 66.98 

Satisfied  90 21.23 

Very Satisfies  3 0.71 

3. Do you perceive any operating difficulties in managing household tasks by using current 

methods? 

Not at all 133 31.37 

Slightly  215 50.71 

Moderately  70 16.51 

Very much  4 0.94 

Extremely  2 0.47 

D. Consumer demands, concerns, buying role, and environmental awareness. 

1. Which aspect of smart home technologies do you find the most useful? 

Security Management 101 23.93 

Intelligent Household 

Appliance and Energy 

Management 

208 49.29 

Smart Medicine and 

Healthcare 
60 14.22 

Digital Video and Multimedia 53 12.56 
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Entertainment 

Others  0 0 

2. Do you have any privacy concerns about smart home technology? For example, are you 

worried about unauthorized access to an Internet-connected cameras? 

Extremely 26 6.13 

Very Much 150 35.38 

Moderately 205 48.35 

Slightly 37 8.73 

Not at all 6 1.41 

3. Which purchasing role do you play at your home regarding smart home products? (Select all 

that apply) 

Initiator, suggesting purchase 157 37.03 

Analyser, inquiry about 

quotation 
123 29.01 

Gatekeeper, information 

provider 
141 33.25 

Influencer, professional 

knowledge 
111 26.18 

Decider, payer 107 25.24 

Buyer, purchasing handler 95 22.41 

User, beneficiary 123 29.01 

4. How concerned are you about energy-saving and global sustainability issues? 

Not at all 10 2.36 

Slightly 183 43.16 

Moderately 141 33.25 

Very much Supportive 80 18.87 

Extremely Supportive 10 2.36 
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