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Abstract 
With the growing ageing community and the rapid development of smart appliances, the 
acceptance of smart appliances among the ageing community presents a critical challenge in 
the face of demographic shift and rapid technological improvement. This research seeks to 
address the pressing need for understanding and improving the acceptance of smart 
appliances among the ageing community, given the profound societal implications of 
facilitating their integration into daily life amidst demographic changes and technological 
advancements. As a result, improving the design of smart appliances is necessary to increase 
acceptance among the elderly population. This study adopted a literature review method to 
investigate the characteristics and design elements of smart appliances tailored to the needs 
of elderly users, providing insights into elderly smart appliance design. Results identified 
significant behavioural and psychological characteristics among the elderly. Through 
comprehensive analysis, it was revealed that variables such as familiarity with technology, 
perceived usefulness, ease of use, and trust in the reliability of smart appliances strongly 
influence technology acceptance among the ageing community. Moreover, the study 
elucidated specific preferences and concerns of elderly users, including the importance of 
clear interfaces, simplified controls, and compatibility with existing routines and habits. These 
findings underscore the importance of tailoring smart appliance designs to accommodate the 
unique needs of elderly users, ultimately enhancing their technology acceptance. By providing 
a framework for age-oriented appliance design, this research endeavours to facilitate the 
seamless integration of smart technologies into the lives of elderly individuals, enhancing 
their independence, safety, and overall well-being through the thoughtful design and 
implementation of smart appliances tailored to their specific needs and preferences. 
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Introduction 
In recent years, technological advancements have significantly propelled the development of 
household appliances. Household appliances have evolved beyond a phase of broad 
development to one characterized by targeted and individualized services (Zhang, 2021). 
Concurrently, the global community is undergoing an ageing trend, as evidenced by the 
escalating proportions depicted in Figure 1. Notably, virtually all nations across the globe are 
witnessing an expansion in both the absolute numbers and relative proportions of elderly 
individuals within their communitys (United Nations, 2019). The surge in both absolute 
numbers and relative proportions of elderly individuals across nations underscores the 
pressing need to explore and address the specific challenges and opportunities arising from 
this demographic trend.  

 
Figure 1. Growth rates and trends in global ageing  
 
Smart appliances are rapidly evolving, offering a plethora of functions and features that 
enhance people's daily lives, as delineated in Figure 2. However, a notable deficiency lies in 
the realm of accessibility design, encompassing crucial design elements such as appearance, 
interface, and functionality. This deficiency impedes technology acceptance among users. The 
ageing community, characterized by cognitive decline, encounters difficulties in navigating 
inaccessible smart appliances. Moreover, this demographic necessitates both health and 
emotional care, further underscoring the importance of designing smart appliances tailored 
to their needs, particularly concerning dietary management at home. 

 
Figure 2. Annual growth of smart appliances  

 
Consequently, the burgeoning ageing community, juxtaposed with the swift evolution of 
smart appliances, exacerbates challenges related to their acceptance and utilization among 
the elderly. There exists an imperative to enhance the design elements of smart appliances 
to ameliorate technological acceptance and subsequently elevate the living standards of the 
ageing community. Thus, it becomes paramount to explore the integration of the Technology 
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Acceptance Model (TAM) within the development of an age-oriented smart appliance design 
framework aimed at enhancing technological acceptance among the ageing populace in 
Guangzhou, China. Recognizing the critical intersection between technological innovation and 
demographic change, this study endeavors to investigate the acceptance of smart appliances 
among the ageing community, aiming to shed light on essential factors influencing adoption 
and to propose strategies for enhancing usability and accessibility in this rapidly evolving 
landscape. This research endeavors to provide insights and guidance not only to appliance 
manufacturers and designers but also to policymakers, caregivers, and elderly individuals 
themselves, aiming to foster the creation of age-friendly smart appliances that improve 
quality of life and promote independence among older adults. 

 
Literature Review 
The ageing community often experiences cognitive decline, posing challenges in utilizing 
smart appliances effectively (Debajyoti, 2018). Moreover, this demographic segment 
necessitates heightened health and emotional care (Abdi & Hindawi, 2018), accentuating the 
importance of designing smart appliances that cater to their unique needs, particularly in 
addressing dietary concerns at home. Despite the rapid development of smart appliances, 
there exists a notable deficiency in accessibility design and essential design elements such as 
appearance, interface, and functionality, hindering their acceptance among users (Lin et al., 
2021). This oversight overlooks the special emotional and social requirements of the ageing 
community, highlighting the necessity for a shift in the development direction within the 
home appliance industry (Zhang, 2022). Investigating key appliance design elements, notably 
appearance, interface, and function, that influence the ageing community's attitude toward 
using smart appliances is paramount for supporting an ageing-oriented design framework 
based on the Technology Acceptance Model (TAM). By improving the ageing community's 
perception variables, including perspective, emotion, usability, and user experience, toward 
smart appliances, the effectiveness of technology acceptance among the ageing community 
in Guangzhou, China, can be enhanced. The literature review will be structured into four main 
parts, aligning with the constructs of the E.A.G.L.E Navigator 4 RQ framework (Rahinah, 2008). 
 
Current Developments of Smart Appliances 
The discourse on smart appliances encompasses an analysis of their characteristics, design 
elements, and current status. Within this realm, considerable attention has been directed 
towards understanding the intricacies of smart appliance design and usage dynamics, 
particularly concerning various demographic groups such as the elderly and individuals with 
disabilities. 
 
Foreign research has notably advanced in the domain of smart appliance development, 
particularly focusing on energy consumption and management aspects. For instance, Kobus 
(2013) conducted extensive research on the consumption factors influencing user attitudes 
towards electricity usage, highlighting the influences of user motivation, situational factors, 
and energy management systems. Meanwhile, Jo et al (2021) emphasized the need to identify 
design variables affecting the elderly's utilization of smart appliances. Conversely, Zhang et al 
(2021) criticized current appliance designs for their low quality and complexity, advocating 
for improvements across structural, circuitry, software, and user experience domains. 
Notably, there is a paucity of research focusing on specific user groups, such as the elderly, to 



 

INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES 
Vol. 1 4 , No. 4, 2024, E-ISSN: 2222-6990 © 2024 
 

890 
 

deliver tailored appliances meeting their unique requirements (Zhang et al., 2021; Bai et al., 
2020; Liegeard & Manning, 2020). 
 
Moreover, research has explored the integration of advanced technologies, such as AI and 
IoT, in kitchen appliances to enhance functionality and user experience (Trieu Minh & Khanna, 
2018; Chatterjee et al., 2018). However, concerns persist regarding technical complexities and 
the lack of standardized protocols for seamless integration across diverse appliance 
ecosystems (Moy Chatterjee et al., 2018; Kaner & Bostan, 2018). Similarly, studies have 
underscored the significance of accessible design principles in facilitating the usage of smart 
appliances, particularly for elderly and disabled users (Lee, 2021; H et al., 2021). 
 
Despite these advancements, several gaps remain in existing research. Many studies focus 
solely on technical aspects, overlooking crucial design methodologies necessary for achieving 
desired outcomes (Mtshali, 2019; Kosch et al., 2018). Additionally, the absence of clear target 
user groups and insufficient consideration of usability factors hinder the effectiveness of 
proposed design solutions (Kaner & Bostan, 2018; Jeong & Kim, 2018). Furthermore, limited 
attention has been paid to comprehensive validation methodologies, with studies often 
lacking robust prototyping and user testing processes (Wu et al., 2018). 
 
In short, while the evolution of smart appliances promises to enrich users' lives, addressing 
accessibility concerns and tailoring designs to specific user demographics remain imperative. 
Future research should emphasize interdisciplinary collaboration, integrating insights from 
design theory, user experience research, and technological innovation to develop inclusive 
and user-centric smart appliance solutions. 
 
Current Challenges of Aging Community 
The world is witnessing a demographic shift towards an aging community, presenting unique 
challenges and opportunities. In this literature review, various studies are examined to 
understand the characteristics, issues, and activities associated with aging communitys. 
 
Jo et al (2021) explored the perceptions of the elderly towards smart home systems, 
highlighting the need for user-friendly designs catering to cognitive decline. Ziqi (2020) 
analyzed the trends and consequences of China's aging community, emphasizing the urgency 
for effective solutions. Tyrovolas et al (2014) proposed a multidimensional approach to 
successful aging, emphasizing gender-specific considerations. Khan (2018) outlined the global 
risks and dilemmas associated with community aging, underscoring the need for 
comprehensive strategies. Troutman-J et al (2020) investigated brain health knowledge 
among the aging community, emphasizing the importance of interventions like dietary 
improvements and increased physical activity. Karczewska & Bogusława (2019) highlighted 
the growing challenge of dementia in Poland's aging community, advocating for targeted 
healthcare and support services. 
 
Bruins et al (2019) studied the role of nutrients in mitigating noncommunicable diseases 
among the elderly, suggesting dietary interventions. Moguel et al (2018) conducted a 
systematic review of food-intake monitoring technologies, offering insights into potential 
solutions. Kosch et al (2018) proposed design requirements for smart kitchens catering to 
cognitively impaired individuals, aiming to enhance independence and safety. Hiremath et al. 
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(2022) identified high blood pressure as a prevalent issue among the aging community, 
emphasizing the importance of dietary interventions. Lee & Chaiwoo (2014) explored the 
adoption of smart technologies among older adults, highlighting factors influencing 
acceptance. Herne (1995) reviewed factors influencing food choices in the elderly, suggesting 
tailored interventions. 
 
Based on the literature, there is a clear need for targeted strategies to address the diverse 
needs of aging communitys. Designing user-friendly technologies, implementing dietary 
interventions, and enhancing healthcare services are crucial steps. Future research should 
focus on developing comprehensive solutions integrating technological, social, and 
healthcare aspects to promote healthy aging and quality of life. 
 
As the global community ages, understanding and addressing the challenges faced by older 
adults are paramount. By integrating insights from diverse studies, policymakers, healthcare 
professionals, and designers can collaborate to develop holistic solutions that empower aging 
communitys and enhance their well-being in an ever-changing world. 
 
Develop an Age-oriented Appliance Design Framework with TAM 
This section delves into various iterations of the Technology Acceptance Model (TAM), factors 
influencing its application, and the integration of User-Centered Design (UCD) principles. The 
aim is to develop an age-oriented appliance design framework leveraging TAM. Figure 4 listed 
a flow of the development of technology acceptance model. 
 
Hong et al (2011) examined the factors affecting usage of digital archives, emphasizing the 
impact of Human-Computer Interaction (HCI) on perceived ease of use and usage intentions. 
Yuen et al (2021) applied an integrated model combining Innovation Diffusion Theory (IDT) 
and TAM to study factors influencing the adoption of autonomous vehicles (AVs). Salloum et 
al (2019) explored students' acceptance of E-learning using a comprehensive TAM. Shore et 
al (2018) discussed the design of assistive exoskeletons for the elderly, incorporating TAM 
and UCD principles. 

 
Figure 3. The development of technology acceptance model (TAM) 
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Hong et al (2011) identified significant impacts of interface design on perceived ease of use, 
emphasizing the importance of quality interface design for promoting usage. Yuen et al (2021) 
found that perceived usefulness and ease of use positively influence users' behavioral 
intention to use AVs. S et al (2020) investigated factors influencing the acceptance of 
telemedicine services, focusing on rural communitys. Salloum et al (2019) highlighted external 
factors influencing e-learning acceptance, suggesting the need for new TAM versions. Shore 
et al (2018) discussed TAM variations like Almere and Senior TAM, relevant for understanding 
acceptance of assistive robots by older adults. 
 
While existing studies contribute valuable insights, there are gaps to address. Hong et al 
(2011) focused solely on interface design, necessitating research on other design factors. 
Yuen et al (2021) restricted their study to AVs, overlooking specific user groups. S et al (2020) 
concentrated on telemedicine acceptance, warranting investigation into broader smart 
appliance acceptance among the elderly. Salloum et al (2019) confined their study to e-
learning, suggesting the incorporation of new TAM versions. Shore et al (2018) proposed 
theoretical frameworks but lacked practical validation. 
 
Building upon existing research, this study aims to develop a comprehensive framework 
integrating TAM with other relevant theories to facilitate smart appliance acceptance among 
the elderly. By investigating key design elements influencing attitudes toward smart 
appliances, this research will contribute to an aging-oriented design framework grounded in 
TAM principles. 
 
Understanding the nuances of technology acceptance among the aging community is 
essential for designing user-friendly smart appliances. By leveraging TAM and UCD principles, 
this study seeks to bridge existing gaps and develop a tailored framework conducive to 
enhancing technology acceptance among the elderly. 

 
Figure 4. Ageing-oriented product design framework 
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Enhancing Technology Acceptance among the Aging Community 
This section synthesizes various studies focusing on improving technology acceptance, 
perception variables of the aging community, and framework validation. 
 
Kim et al (2009) emphasized the importance of nutritional management and education for 
elderly adults. Park et al (2009) investigated factors influencing the adoption of digital library 
systems, highlighting the need for considering external variables in system design. E (2020) 
identified influential factors in users' intentions to use smart wearable devices. S et al (2019) 
discussed barriers and facilitators of technology use among the elderly. 
 
While these studies offer valuable insights, there are limitations to address. Several studies 
focused solely on theoretical aspects, neglecting practical application. For instance, Park et al. 
(2009); E (2020) concentrated on original TAM concepts, overlooking the integration of new 
theories. Others, like et al (2019), focused narrowly on specific areas, such as elderly 
acceptance attitudes. 
 
Building upon existing research, this study aims to develop an integrated TAM framework 
tailored to the aging community. By incorporating emotional feedback, semantic attributes, 
and user acceptance tests, the framework will address key perception variables influencing 
technology acceptance among the elderly in Guangzhou, China. 
 
An integrated TAM design framework is essential for improving technology acceptance 
among the elderly. Future research should explore emotional feedback, semantic attributes, 
and user experience to validate technology acceptance effectively. Enhancing perception 
variables can significantly impact the effectiveness of technology adoption among aging 
communitys. 
 
Summary and Synthesis of Literature Review 
This section cross-analyses, integrates possibilities, and prioritizes the synthesized literature 
review summaries under the thematic theme smart appliances towards high probable 
solutions to improve appliance elements design of smart appliances. The Point of Department 
(POD) can be synthesis from each theme from literature review. Therefore, after the detailed 
literature review and combining each POD, there is a final POD to conclude the aim of this 
research is to Investigate aging community’s perception and appliance key design elements 
for developing aging-oriented design framework based on TAM to improve technology 
acceptance on smart appliances to reduce aging’s using difficulties in Guangzhou China.   
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Figure 5. Final POD of this research goal 
 
Discussion and Conclusion 
This study addresses the prevalent challenges faced by the aging community in utilizing smart 
appliances, highlighting the imperative to enhance the design elements of such appliances to 
foster technology acceptance among this demographic. The primary objective is to utilize a 
framework for developing smart kitchen appliances as a case study, integrating the 
Technology Acceptance Model (TAM) into appliance design. This research contributes to the 
formulation of proposed appliance design guidelines, informed by TAM principles, tailored to 
smart appliances for the elderly populace in Guangzhou City, Southern China. 
 
The paper endeavors to develop appliance design guidelines incorporating TAM principles to 
enhance technology acceptance among the aging community. It documents the outcomes of 
a systematic literature review synthesis conducted under the thematic theme of "Improving 
technology acceptance." The review identifies the necessity for an integrated TAM design 
framework to facilitate the elderly's acceptance of new technology. Additionally, it 
emphasizes the importance of investigating users' emotional feedback, appliance semantic 
attributes, and conducting user acceptance tests to validate technology acceptance.  
 
In terms of perception variables specific to the aging community, the study underscores the 
significance of enhancing key perception variables such as perspective, emotion, usability, 
and user experience concerning smart appliances. This approach is envisaged to enhance the 
effectiveness of technology acceptance initiatives among the aging population in Guangzhou, 
China. 
 
Regarding the validation of the framework, the study underscores the importance of 
scrutinizing the aging community's perception and essential appliance design elements to 
develop an aging-oriented design framework rooted in TAM principles. This framework aims 
to ameliorate technology acceptance concerning smart appliances, thereby alleviating the 
challenges faced by the aging population in Guangzhou, China. 
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The findings of this research are noteworthy as they contribute to the advancement of 
proposed theories regarding appliance design guidelines incorporating TAM principles to 
enhance technology acceptance among the aging community. They hold significance for the 
broader field of study, underscoring the imperative to address technology acceptance 
challenges among the aging populace. 
 
Recommendations for future research include conducting meta-analytical exercises on 
literature supporting the proposed theoretical propositions. This research aims to offer 
valuable insights and recommendations not just to appliance manufacturers and designers, 
but also to policymakers, caregivers, and elderly individuals, with the goal of fostering the 
development of smart appliances tailored to the needs of older adults, thus enhancing their 
quality of life and autonomy. Moreover, it is suggested that subsequent studies integrate 
these findings into the development of aging-oriented smart appliance designs, furthering the 
efficacy of technology acceptance initiatives among the aging population. 
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