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Background: China's smart home for elderly care emerged in 2008, and had went through four developmental
stages which consists of seed stage, start-up stage, development stage and popularization stage.

Main text: The status quo and development of smart home for elderly care in China is reviewed, and suggestions are
provided on how to further develop China's smart home for elderly care. The focus of China’s policies on smart home
for elderly care were different during those four developmental stages. Compared with Western countries, China’s smart
home for elderly care is a policy-driven product rather than technology-driven or demand-driven one. In addition, it is
quasi-public goods rather than private goods. These unique characteristics of China’s smart home for elderly care not
only become the driving force of its rapid development, but also bring many challenges to its development, such as the
insufficient demand, the disorderly development, and the waste of public and private resources.

Conclusions: Although great progress has been made in China’s smart home care, much efforts are still needed to
further advance its development. The technical standards for the elderly care services should be formulated as soon as
possible and the existing public and private smart home for elderly care platforms should be combined. Enterprises
involved in smart home care services should be encouraged to develop new technologies to reduce the cost of
products and services provided by smart home for elderly care.

Background

After the second world war, the increasing ageing popu-
lation has brought huge pressure on the economic and
social life of all countries [1]. The demographic structure
of the world will change significantly in the next 40
years, which requires each country to shift from the
welfare model to individual model. In this sense, family
will become the main place for caring the elderly [2]. In
addition, modern medicine brings about an increase in
life expectancy, which leads to an increasing demand for
the elderly care services [3]. Due to social transformation

* Correspondence: wuyijin9972@126.com

3School of Translation Studies/Center for Medical Humanities in the
Developing World, Qufu Normal University, No. 80, Yantai Road, Donggang
District, Rizhao 287600, Shandong, PR China

Full list of author information is available at the end of the article

K BMC

and job mobility, it is increasingly difficult for the elderly
to rely on their family members to take care of them. In
addition, a limited number of nursing staff in China can-
not meet the rising demand for the elderly care services.
Therefore, how to meet the demands of home-based
elderly people for medical care and nursing services has
become a key issue for the development of the elderly
care services in the world.

In recent years, the fourth scientific and technological
revolution characterized by Internet of Things (IoTs),
Information Technology, Big Data and Cloud Computing
has greatly promoted the development of the elderly care
services. A number of emerging technologies have been
used to facilitate the development of aging-in-place,
among which the smart home technology for elderly care
is an important one [4]. Smart home for elderly care is
committed to providing various services to meet the
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demands of the elderly such as safety, independence,
health and assistance at a low cost [5]. Thus, smart home
care plays a significant role in caring for the elderly [6].

Smart home has developed in both developed and
developing countries. Smart home was first proposed by
the American Association of Builders in 1984, which re-
fers to houses with intelligent interactive technology [7].
Smart home has made significant progress since Internet
of Things, Information Technology, Big Data and Cloud
Computing were involved. It can not only record, store
and analyse the users’ habits and needs [8] and interact
with users in various ways such as sound, light, position
and image [9], but also link external resources through
information technology to provide users with various
services such as health, assistance, security, education,
and entertainment [10]. Smart home for the elderly
people concerns the application of smart home to the
elderly care, which pays more attention to the needs of
safety, independence and health of the elderly. In differ-
ent countries and regions, smart home for the elderly
people has different names. For instance, in the United
Kingdom and the United States of America it is called
smart home for the elderly or smart home for seniors,
which means a residence equipped with modern technol-
ogy that could enhance safety of the elderly and monitors
their health conditions [11]. In Sweden, it is called e-Home
care, which involves the application of Information and
Communication Technology (ICT) to home-care. E-home
care services include monitoring, reminders, information
services and social interaction [12]. In German, it is called
Ambient Assisted Living (AAL), which refers to intelligen-
tizing all kinds of household appliances on a scalable
intelligence technology platform through modern induction
transmission devices. AAL could make an immediate
response to the elder’s physical condition and home
environment [13].

In 2015, China’s prime minister Li Keqiang put forward
the “Internet plus” plan in the Report on the Work of the
Government. Immediately after this, the National Develop-
ment and Reform Commission (NDRC) of China in
collaboration with other departments issued a notice,
which proposes to apply the “Internet plus” plan to elderly
care. The essence of “Internet plus” plan concerns the in-
tegration of the Internet technologies into various aspects
of economics and society in order to form a new pattern
of economics and social development. Specifically, “Inter-
net plus” plan consists of internet plus manufacturing,
internet plus modern agriculture, internet plus smart
energy and internet plus public services and so on [14]. As
the core content of internet plus the elderly care services,
smart home for elderly people have become the key
development direction of China government.

Smart home for the elderly in China is generally the
same as the definition of smart home for the elderly in
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Western countries, which refers to the application of
Internet of things, information technology, big data,
cloud computing and other technologies to elderly care
in order to provide the elderly with smart care or smart
home environment, meet their needs for healthy and
independent life, and finally improve their physical and
mental health and quality of life [15]. As the largest
developing country in the world, what are China’s
policies on smart home for elderly care? What are the
achievements of and challenges for China’s smart home
for elderly care? How China responded to these chal-
lenges? By answering these questions, we could have a
better understanding of development and challenges of
China’s smart home for elderly care.

Main text

In this study, the status quo and development of smart
home for elderly care in China is reviewed. China’s
smart home for elderly care emerged in 2008, and had
went through four development stages which consists of
seed stage, start-up stage, development stage and
popularization stage. These four developmental stages of
smart home for elderly care are reviewed and discussed
in detail. In addition, the characteristics of smart home
for elderly care in China are elaborated on. Furthermore,
the challenges for the development of smart home for
elderly care in China are presented in detail. Finally,
suggestions are provided on how to further develop
China’s smart home for elderly care.

Policies and development of smart home for elderly Care
in China

Seed stage (2008-2011)

In 2008, China National Working Commission on
Ageing (CNWCA) along with other departments jointly
issued Opinions on Comprehensively Promoting Home-
based Elderly Care Services, proposing that China should
establish various forms of services such as hotline and
emergency rescue system in communities which could
build convenient and effective service information sys-
tem for the elderly. In 2011, General Office of the State
Council issued Development Plan of Social Elderly Care
Service System (2011-2015), stipulating that China
would establish community-based elderly care platform
by using hotline, information network, and community-
based calling system, which could provide daily care,
emergency assistance and other caring services for the
elderly. These two documents issued above started
China’s smart home for elderly care. During that period,
a number of cities in China including Beijing, Shanghai
and Nanjing successively started up 12,349 home-based
elderly care service hotline. The establishment of 12,349
hotline was a great achievement of China’s smart home
for elderly care.
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Start-up stage (2012-2014)

In June 2012, China’s 427th Xiangshan Scientific Confer-
ence was held in Beijing, which proposed a four-tier
service framework for smart home for elderly care. This
proposal was adopted by the central government. In the
following year, the Ministry of Civil Affairs together
with National Development and Reform Commission
(NDRC) issued Notice on Comprehensive Reform Pilot
of Elderly Care Service Industry, stating that technolo-
gies such as the Internet and IoTs could be used to
improve the management of elderly care. In 2013,
China’s State Council issued Several Opinions on Speeding
up the Development of Elderly Care Service Industry,
stating that local governments should encourage the enter-
prises and institutions to use new technologies such as
internet and IoTs to explore new ways for providing elderly
care, and build elderly care network platform such as
emergency calls, health consultation, and service booking
to provide convenient home care services. In 2014, the
Ministry of Civil Affairs launched a national-level demon-
stration project for the application of smart home for eld-
erly care in seven nursing institutions. This project applies
the IoTs to carry out caring services such as falling
detection, sleep monitoring and self-service physical exam-
ination in nursing institutions [16]. In the same vyear,
Shanghai issued Guiding Opinions on Promoting the Pilot
Construction of Livable Communities for the Elderly, and
set up smart care centers in 40 pilot communities to pro-
vide smart home care services such as security monitoring,
emergency assistance and daily care for the elderly [17].
These two pilot projects showed that China’s smart home
for elderly care was put into practice.

Development stage (2015-2016)

In 2015, China’s prime minister Li Keqiang put forward
“Internet plus” plan in the Report on the Work of the
Government. Then, National Development and Reform
Commission (NDRC) of China along with other govern-
ment agencies issued Instructions to Promoting Internet
plus Plan, which offers detailed guides on how to apply
the“Internet plus” plan to elderly care. For instance,
health service provider should be encouraged to build
public information platform based on the technologies
such as cloud computing, big data, which could provide
long-term tracking, health condition forecasting and
other individualized health management service. Also,
building community-based elderly care information plat-
form could provide such smart home for elderly care as
nursing care, health management and rehabilitation care
for the elderly. This document provides general guidance
for the development of smart home for elderly care in
China. In 2016, the Ministry of Civil Affairs along with
the Ministry of Finance issued Notice on the Pilot Reform
of Home-based Elderly Care Conducted by the Central
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Budget, stating that China will explore multiple ways to
strengthen the relationship between supply and demand,
and provide high quality services with low costs for the
elderly. In 2016, the General Office of the State Council
issued Several Opinions on Opening up the Elderly Care
Service Market and Improving the Quality of Elder Care
Services, which allows private aged care providers access
to smart home services for the elderly. Driven by the
national policies above, almost all provinces in China
issued local policies to promote smart home for elderly
care by the end of 2016.

Popularization stage (2017-2019)

From 2017 to 2019, China issued three policy documents
to comprehensively promote smart home for elderly care.
In 2017, the State Council issued the The 13th Five-year
Plan for the Aging Development and Elderly Care Services,
stating that China would establish community-based
elderly care service information platform, service order
system and emergency rescue mechanism which could
provide the elderly with various kinds of caring services
such as food feeding, walking aids, and daily nursing care.
In 2017, the National Health and Family Planning Com-
mission (NHFPC) and other government agencies issued
The 13th Five-year Plan for Healthy Aging (2016—2020),
proposing that NHFPC would make full use of the Inter-
net, IoTs, Big Data and other information technologies to
explore the new models of care services for the elderly,
and establish home and community-based smart health
care pilot projects. At the same time, the NHFPC would
build smart health and caring service platform, where
medical authorities and elderly care service providers
could provide health guidance, chronic disease manage-
ment, safety monitoring and other caring services for the
elderly. In 2017, the Ministry of Industry and Information
Technology (MIIT) and the Ministry of Civil Affairs
issued Action Plan for the Development of Smart Health
and Elderly Care Services (2017-2020), which is the first
specialized national policy on smart home for elderly care
in China. This policy not only clarified the objectives and
overall planning for the development of smart home for
elderly care, but also put forward specific action plans
on key issues such as technologies research, service
popularization, the establishment of the smart care plat-
form and the formulation of the industry standard. Driven
by this national policy, smart home for elderly care has
mushroomed in China. The main policy documents on
China’s smart home for elderly care are listed in Table 1.

Characteristics of smart home for elderly Care in China

A policy-driven product rather than a technology-driven or
demand-driven one

The rapid development of new technologies in Western
countries brings about emergence of smart home for
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Table 1 Main policy documents of China's smart home for elderly care

Stage Policy document(s) Department Time  Main content
Seed stage Opinions on Comprehensively Promoting ~ National Working Commission 2008  To establish elderly care hotline, emergency
(2008-2011) Home-based Elderly Care Services on Ageing.etc rescue system and service information
platform in community
Construction Plan of Social Elderly Care  General Office of the State 2011 To construct community-based elderly care
Service System (2011-2015) Council platform using hotline, information network,
community-based calling system
Start-up stage  Notice on Comprehensive Reform Pilot Ministry of Civil Affairs, National 2013 To use internet, loTs and other technologies
(2012-2014) of Elderly Care Service Industry Development and Reform to improve the managemental and
commission informationalized level of elderly care services
Several Opinions on Speeding up the State Council of China 2013 To build smart platform for community
Development of Elderly Care Service to provide emergency call, health
Industry consultation and other elderly services
Development  Instruction to Promoting Internet plus National Development and 2015 To encourage health service organizations to
stage Plan Reform commission.etc use cloud computing, big data and other
(2015-2016) technologies to build public information
platforms and provide personalized and
long-term health management services
Notice on the Pilot Reform of Ministry of Civil Affairs, Ministry 2016  To develop smart home care technology,
Home-based Elderly Care Conducted of Finance enrich smart homecare modes and reduce
by the Central Budget the cost of smart homecare for the elderly
Several Opinions on Fully Opening up General Office of the State 2016  To allow and encourage private capital to
the Elderly Care Service Market and Coundil provide smart home care services for the
Improving Elderly Care Service’s Quality elderly
Popularization  The 13th Five-year Plan for the Aging State Council of China 2017 To establish information platform for
stage Development and Elderly Care Service home-based community elderly care services
(2017-2019) System Construction focusing on disabled, solitary and empty nest
elderly
The 13th Five-year Plan for Healthy National Health and Family 2017  To build smart health and caring service
Aging (2016-2020) Planning Commission.etc platform, connect medical and caring service
providers at all levels to provide all kinds of
health and caring services for the elderly
Action Plan for the Development of Ministry of Industry and 2017 To clarify overall planning for the development

Smart Health and Elderly Care Service
Industry (2017-2020)

Information Technology,
Ministry of Civil Affairs

of smart home for elderly care, put forward
specific action plans on key issues such as
technology research and service promotion

elderly care. On the one hand, smart home for elderly
care is the product of technological progresses [18]. On
the other hand, it meets the real demands of the elderly
in contemporary society. Compared with young people,
the elderly are physically and psychologically vulnerable.
Smart home for elderly care is a good response to this
challenge and could meet the demands of the elderly for
independent living [19]. In contrast, the development of
smart home for elderly care in China is a policy- driven
product [20]. In the initial stage, the intelligent technol-
ogy was used to better meet the demands of the elderly,
but the development speed was slow. In response to this
problem, China issued a series of policy documents such
as Instruction to Promoting Internet plus Plan, Action
Plan for the Development of Smart Health and Elderly
Care Services (2017-2020) and so on. Since then, pilot
programs for smart home for elderly care began to
develop rapidly across the country. It is clear that the na-
tional policies play a decisive role in the rapid develop-
ment of China’s smart home for elderly care. Although

the policy-driven characteristic of China’s smart home for
elderly care has a number of positive aspects, it also
brought about some side effects.

China’s smart home for the elderly care is a policy
driven product rather than a demand-driven one, which
brings an immediate disbenefit that a large number of
the elderly do not have good understanding of smart
homecare. And thus, the elderly’s demand for smart
homecare is at low level. In general, the elderly are sensi-
tive to the price of intelligent products [21], and have
high requirements for the convenience of intelligent
devices [22]. Thus, their self-efficacy perspective on the
use of intelligent technologies are relatively low [23]. In
addition, they have difficulty in conceptualizing how
intelligent technologies could actually contribute to their
lives [24]. These factors negatively affect the elderly’s
general cognition of and demand for smart home for
elderly care in China. A social survey showed that most
of elderly people in China have poor knowledge of smart
care services, and only 27% of the elderly are familiar
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with smart home for elderly care [25]. It is very difficult
for them to imagine the expected benefits of smart home
care [26].

Since China’s smart home for elderly care is a policy-
driven product rather than the product of technological
progress, the technological foundation of China’s smart
home is not quite stable, which are mainly manifested in
the following two aspects. First, most enterprises carry-
ing out smart home for elderly care can only provide the
elderly with simple services such as caring service order,
emergency rescue and simple online health advice, but
they can hardly provide complex services such as health
management, comprehensive assistance, and home
security [27]. Second, there is no industry technical
standard of smart home for elderly care in China. Each
enterprise has its own service platform, and smart home
care service provided by the enterprise only fit its own
platform. In consequence, the smart devices and services
form different platforms are not compatible with each
other. This is not only unfavorable for the development
of the smart home for elderly care, but also lead to other
negative consequences.

Quasi-public goods rather than private goods

Smart home for elderly care in Western countries is a
kind of commercial service, which is regarded as private
goods. However, China’s smart home for elderly care is
not only private goods, but also public goods. In other
words, it is more like quasi-public goods. In the early
time, home-based elderly care service in China was
purely public goods provided by the government [28]. In
2006, State Council of China promulgated Opinions on
Accelerating the Development of Elderly Care Services,
which aimed to flourish the consumption market of
elderly care service. In 2010, the General Office of the
State Council issued Construction Plan of Social Elderly
Care Service System (2011-2015), which proposed that
China would give full play to the basic role of market in
the allocation of home-based elderly care services. The
12th Five-year Plan for China’s Undertakings for the
Aged issued by the State Council in 2011 aimed to
strengthen the development of the ageing industry. It is
clear that the government plays a major role in develop-
ing elderly care services. Therefore, home-based elderly
care services in China is quasi-public goods, which share
the dual attributes of public goods and private goods.
This quasi-public goods’s attribute is also held by smart
home for elderly care.

The quasi-public goods’s characteristic of China’s
smart home for elderly care has dual development goals,
that is, industry development and welfare progress. The
goal of industry development emphasizes the attributes
of the private goods underlying smart home care, which
advocates that smart home for elderly care services
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should aim at making profits and be committed to
expanding the consumer market. However, the goal of
welfare progress lays more emphasis on the attributes of
the public goods. It advocates that the purpose of smart
home for elderly care should improve social welfare and
provide the elderly with high-quality and low-cost care
services. As a socialist country, China has a strong
tradition of collectivism where people expect the govern-
ment to provide elderly care services as public goods.
However, as a developing country, China is unable to
provide completely free care services for the elderly with
limited fiscal revenue. As a consequence, there is a cer-
tain degree of opposition between the goals of industry
development and welfare progress, which brings many
challenges for the development of smart home for eld-
erly care in China [29].

The opposition between the two developmental goals
of China’ s smart home for elderly care at the macro
level also leads to the contradiction between supply and
demand at the micro level. Elderly people as the demand
side expect low-cost or even free smart home for elderly
care, while enterprises as the supply side hope to provide
paid services to make profits by offering smart home
care services. According to a survey in Qingdao, the
average price of service of laundry, cleaning and accom-
panying care provided by Qingdao Smart Home Care
Platform is 23.3 yuan, 28.6 yuan and 24.5 yuan per hour
respectively, which exceeds the demand price of 10.3
yuan,14.2 yuan and 17.3 yuan per hour. The elderly
generally regard smart home care services provided by
the government platform as public goods and should be
lower in price than other commercial services [30].
However, the prices of the most care services provided
by government platform are close to those provided by
private aged care providers such as 58.com and Ganji.
com.

Challenges to smart home for elderly Care in China

The unique characteristics of China’s smart home for
elderly care have brought unique challenges for its devel-
opment. We will firstly state the unique challenges faced
by China’s smart home for elderly care, and then analyze
the causes of these challenges. Finally, we characterize
the causative relationships between the characteristics
and challenges of smart home for the elderly in China.

Insufficient demand for smart home care caused by poor
social perception and multiple stakeholders

The elderly in China hold poor perceptions of smart
home care, which directly leads to the insufficient
demand for smart home care services. A field study on
the elderly in Qingdao found that 93% of respondents
had never heard of smart home care. However, when
they have a good understanding of the characteristics of
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smart home care service, 63% of the respondents believe
that smart home care service can help them live a better
life, which indicates that the elderly’s perception of
smart home care service in China needs to be strength-
ened [30]. At the same time, most of the Chinese elderly
regard smart home care service as a welfare product. In
contrast, the care service providers regard smart home
care service as commodity, and hope to make profits
through service supply. Thus, smart home care services
tend to be expensive. At present, the elderly have no
habits of consuming expensive products and caring
services [31]. Thus, it is difficult to popularize smart
home for the elderly in China.

Insufficient demand for smart home care also bring
about insufficient supply in the service market. There
are a small number of users for many smart home care
service platforms. It is thus difficult for the service
providers to cover their cost, which leads to their
survival dilemma. As a consequence, many enterprises
are not willing to participate in smart home care services
though they could be funded by the government. A field
survey in Qingdao found that a large number of elderly
care service providers, such as Zhongkang Love Neighbor-
hood, Qingdao Lanchuang Technology, Qingdao Huakai,
have troubles in sustaining their smart home care services
due to the insufficient demand [30].

Disorderly development caused by lack of regulation on
standard and quality

The lack of industry technical standards for China’s
smart home care services has led to its disorderly devel-
opment. Technical compatibility has been an important
factor, which limits the popularization of smart home
care in many countries [32]. It also occurs in China,
where a unified technical standard of smart home care
service has not been achieved both at national level and
city level. Taking Qingdao, a major city in China, for an
example, it has not established a unified technical stand-
ard among various smart home care platforms. in addition
to the official Qingdao smart home care Platform (www.
qingdaoyanglao.com), there are a number of smart elderly
care service platforms including Zhongkang Love Neigh-
borhood, Qingdao Lanchuang Technology, Qingdao
Huakai and so on. Each platform has its own equipment
and technical standards. Correspondingly, products and
services provided by different smart home care platforms
are incompatible with each other. This would lead to the
disorderly development of smart home care in China.

In addition, there is no national regulation on the quality
of smart home care, which restricts the development of
service quality and the formation of a competitive market
[33]. At present, multiple government departments are
jointly responsible for the quality supervision over smart
home care. For instance, Ministry of Civil Affairs is
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responsible for the quality supervision over smart daily care
service provided by the government; State Administration
for Market Regulation is responsible for the quality super-
vision over smart home care in the market; Ministry of In-
dustry and Information Technology (MIIT) is responsible
for regulating the operation of smart home care platform
and the smart security service. At present, departments
and agencies involved in managing smart home services
have not coordinated with each other to issue a national
quality regulation for smart home care. Given the com-
plexity of smart home care, there still is a long way to go
before a national quality regulation could be issued.

Waste of public and private resources caused by
development surpass current stage

In many cities, smart home care platforms have not
provided care services for the elderly, which results in a
waste of public resources. In response to the national
proposal of the application of “Internet plus” plan to the
elderly care services, many local governments across
China has established smart elderly care service plat-
forms. However, in the case of the insufficient demand
for smart home care services, a number of smart home
care platforms funded by the government do not really
work, which resulted in a waste of public resources. In
fact, the development of smart home for the elderly is a
gradual process, which needs the economic, social, cul-
tural and technological support. A large-scale pilot projects
concerning smart home care platform were established
when the relevant social conditions are not generally favor-
able. In this sense, the market demand for smart home care
services is now very low.

According to the analysis above, the unique character-
istics of smart home for the elderly are the main chal-
lenges for its development. To make the result clearer,
we characterize the causative relationships between the
characteristics and challenges of smart home for the
elderly in China, which is shown in Fig. 1.

Conclusions
Prospect of China’s smart home for elderly care
At present, the family structure change, the immigration
of young people, anticipated increases in chronic disease
burden, and possible attenuation of filial care lead to an
increasing demand for home-based care in China. It seems
to provide a good opportunity for the rapid development
of smart home care services in China. However, the
popularization of smart home for elderly care is still a
challenge for China. Its cost-benefit ratio should be im-
proved, the elder’s willingness should be further inspired,
and the incompatibility of services and products provided
by different smart home care should be overcame.

In the process of theoretical research, scientific conno-
tation and boundary of smart home for elderly care are
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Fig. 1 Main challenges and their reasons of China’s smart Home for elderly Care

]
Interest differentiation between
supply-demand sides

Multiple Diversified
stakeholders development goals
Quasi-public goods

basically clarified, and abundant reserves in concepts Second, enterprises should be encouraged to develop new
and technologies of smart home for elderly care are technologies to reduce the cost of products and services
realized, thus providing a solid technical basis for the provided by smart home for elderly care. Enterprises
development of smart home for elderly care people. It should take the initiative to achieve technical break-
has been shown that smart home for elderly care can throughs on the basis of the industry standardization and
promote the physical and mental health of the elderly, finally make the price of smart home for elderly care could
maintain their independent living, and improve their  be acceptable by more and more elderly people. Third, en-
quality of life [34-36]. With the rapid development of terprises involved in offering smart home care services
science and technology, the cost of smart home for eld-  should implement customer-oriented strategy. At present,
erly care equipment and services will be greatly reduced, disabled and elderly people have great demand for smart
which makes smart home for elderly care available to  care services, and thus these groups could become the
more and more elderly people. In addition, many local = main target market of smart home for elderly care. Enter-
industry associations are making efforts to set up indus-  prises should develop more products and services suitable
try technical standards, which will bring the possibility  for disabled and elderly people. Generally, smart home in
of platforms’ opening up between each other and thus China and in other countries provides people with various
promote the rapid popularization of smart home for types of services, including health services, safety services,
elderly care [37]. auxiliary services and nursing services [38]. These services

Therefore, China’s smart home for elderly care has a  could contribute a lot to the independent living of the
bright future, which in turn will contribute to the devel-  elderly and improve their quality of life significantly.
opment of global smart home for elderly care.

J
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