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A Study of Willingness to Adopt Smart Aging Services:
Evidence from Anhui Province, China

Exploring the adoption intention of smart senior care services can help improve the
actual adoption rate. Taking a questionnaire survey of 1600 households in Anhui Prov-
ince as an example, structural equation modeling was used to study the adoption in-
tention and influencing factors of smart senior care services. The results show that
subjective norms, perceived usefulness and perceived ease of use are the key factors
influencing the adoption intention of smart senior care services. Further, age has an
impact on perceived usefulness and adoption intention, education has an impact on
perceived ease of use and adoption intention, and monthly household income has an
impact on perceived usefulness and adoption intention. This paper broadens the exist-
ing technology acceptance model (TAM) theory and provides some basis for the devel-
opment of economics. The findings will be beneficial to the government in formulating
more precise policies on elderly services to properly address the challenges of aging.
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1. Introduction

With the rapid development and continuous progress of society, population aging
has gradually become an important problem that needs to be solved for all human
beings. By 2020, China’s elderly population aged 60 and above will reach 255 million,
accounting for 17.8% of the total population, and this proportion is still increasing;
the degree of aging will exceed that of most developed countries by the middle of the
21st century (National Health Commission 2017). In the new era, promoting the com-
prehensive and healthy development of home care services is an important meas-
ure to solve the problem of constructing the current urban and rural elderly service
system in China (Yi 2021).

The rapid development of information science and technology in recent years
has led to the flourishing of “Internet+” home care services. The traditional com-
munity home care service has defects such as dysfunction of supply and demand,
low efficiency of the service, etc. Smart senior care service can solve not only these
problems but the aging problem, too. In 2017, the Ministry of Industry and Infor-
mation Technology and the Ministry of Civil Affairs issued the “Action Plan for the
Development of Intelligent Healthy Aging Industry (2017-2020),” proposing to build
out 500 intelligent healthy aging demonstration communities in five years, greatly
increasing the speed of intelligent aging development. The introduction of Internet
technology into traditional home care services has enabled the integration of infor-
mation technology, artificial intelligence, and other high technologies with home
care services to provide personalized and efficient intelligent elderly care servic-
es (Xu and Zhang 2021). The Life Trust of the United Kingdom first introduced the
concept of smart aging, which is a new intelligent aging model that can help the
elderly enjoy a high-quality and efficient home aging life without the constraints of
time and space. Since then, different scholars have improved the definition of the
concept; based on the existing research, this study considers that intelligent senior
care service is a kind of senior care service that takes the home life of the elderly
as the basic starting point, and provides an efficient, fast, low-cost and intelligent
senior care service with the help of an external sensor information system and an
internet data structure platform. It is also divided into seven types of service: meal
assistance, cleaning assistance, walking assistance, bathing assistance, medical as-
sistance, shopping assistance, and remote care (Liao and Chen 2019; Van der Kloet
2019; Goundrey-Smith 2019).

By the end of 2020, the number of elderly people aged 60 and above in the prov-
ince exceeded 11.7 million, accounting for 18.41% of the total population of the prov-
ince, and the degree of aging is at the forefront of the country (Anhui Provincial
Bureau of Statistics 2021). However, the overall economic development level of the
province is not high, the intelligent senior care service industry is still in the period
of development and exploration, the stable market demand has not yet formed, the
operation regulation and development structure is still not perfect, and the gap be-
tween supply of and demand for home senior care service is prominent. Exploring
the adoption behavior of smart senior care services and promoting the adoption
rate will help solve not only the aging problem but also the imbalance between sup-
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ply and demand. However, so far, the adoption rate of the elderly is still not high;
so how can the service penetration and adoption rate be improved? The factors in-
fluencing adoption intention can help to improve the adoption rate, so early clari-
fication of the adoption intention and influencing factors has become an important
challenge to be solved. The findings of this paper can help strengthen the policy rel-
evance and effectiveness of government subsidy policies for the promotion of smart
senior care services and achieve the development goal of smart living.

2. Literature review

Many scholars have studied the willingness and constraints of the elderly to use
intelligent products on different levels, which can be roughly divided into the fol-
lowing three categories: First, the influence of technology itself is a factor. Older
people’s concern about healthcare services that use wireless sensors depends on
the level of system independence (Steele et al. 2009). Seniors are more satisfied with
medical consultations of a service nature than with physical disease treatment alone
(Chae et al. 2001). Evaluation of the robot’s aging and acceptance by the elderly can
clarify its ease of use, and satisfaction with use is directly related to ease of use (Kort-
ner et al. 2014). Second is the influence of psychological and physical factors. It has
been found that weaker health levels and higher awareness of novelty among the
elderly increase their acceptance of and satisfaction with high-tech elderly products
(Lu, Zhou and Wang 2009). Some scholars have also used empirical research to fur-
ther verify the important role of social-psychological characteristics in determining
elderly use of information technology social network systems (Godfrey and Johnson
2009). Third is the influence of economic- and education-level factors. Older adults
have different attitudes toward using the Internet, and individual income levels di-
rectly determine the degree of willingness to shop online (Eastman and Iyer 2004).
Older adults’ age and education level affects their adoption of information system:s,
but continued use depends on differences in user beliefs and perceptions before and
after use (Chakraborty, Vishik and Rao 2013). Besides, other scholars have explored
issues such as the elderly’s post-use perceptions of the new technologies. For in-
stance, Internet of Things (IoT)-based elderly care services have advantages such as
multidirectional sensing and powerful transmission (Xi, Ren and Zhai 2014); smart
elderly services have advantages such as efficiency, speed, and convenience com-
pared to traditional elderly services (Gu, Wu and Cao 2017); using smart elderly
technology can eliminate the problem of spatial and temporal barriers to senior
care services and improve service continuity (Zhu 2016); and the higher the health
level, the lower the willingness to demand smart senior care, while the stronger the
cognitive ability, the higher the willingness to demand it (Yu and Sun 2017; Davis,
Bagozzi and Warshaw 1989).

There have been quite a lot of studies, but they mostly focus on the external level
such as policy system and resource endowment, and there are limited studies that
examine the problem from the internal level in relation to the elderly psychologi-
cal cognitive perspective, and the research methods are still focused on traditional
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models such as Logistic and Probit, which have obvious shortcomings in clarifying
the internal relationship between factors and elements and specific influence paths
(Jian, Dai and Dai 2016). In contrast, structural equation models not only depict the
influence relationships among latent variables but also sort out the path relation-
ships among latent variables (Dufhues et al. 2021). Besides, previous studies have
not tested the robustness of the model, which cannot further improve the scientific
and accuracy of the conclusions (Huang and Liu 2020).

3. Theoretical foundation and research hypothesis
3.1. Theoretical foundation

Davis first proposed the technology acceptance model in the 1990s, which is a model
to explain and predict the degree and behavior of users’ acceptance of information
technology (Davis, Bagozzi and Warshaw 1989). This model clarifies that behavio-
ral intention determines end-user behavior, while perceived usefulness (PU) and
perceived ease of use (PEU) jointly influence behavioral intention. Subsequently,
many scholars refined this model and proposed TAM2 and TAM3 models (Venkatesh
and Davis 2000; Venkatesh and Bala 2008), in which TAM3 further demonstrates
that behavioral intention is influenced by PU, PEU, and community influence, and
directly affects subject behavior. PU and PEU are influenced by individual differ-
ences, convenience, system characteristics, and community influence. This model
has been widely used in the field of information intelligence technology at the level
of technology behavior acceptance, which better shows what factors influence the
adoption behavior of information intelligence technology, but there is limited re-
search related to its application to the adoption intention in the field of smart elderly
services (Figure 1).
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Figure 1. Technology acceptance model (TAM3) (Venkatesh and Bala 2008)
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3.2. Research hypothesis

The external validity associated with the adoption of smart senior care services is
called PU. Using adoption technology theory to explore the issue of factors influ-
encing social networking sites, it has been shown that PU and PEU influence the
elderly’s willingness to adopt (Ji et al. 2010). The following hypotheses are proposed
because the actual adoption effect is of greater concern when accepting smart sen-
ior care services, and seniors will choose to use them only if they perceive that the
adoption brings higher effects than before.

H1: Perceived usefulness has a significant positive effect on the willingness to
adopt smart senior care services.

The degree of mastery needed to operate smart senior care services easily is
called PEU. Older adults’ sense of self-enablement indirectly influences adoption in-
tentions by affecting PU and PEU of social networking sites (Braun 2013). Older peo-
ple are less able to accept new technologies, and the less effort it takes to use smart
devices, the more willing they are to adopt them. The following hypothesis is made.

H2: Perceived ease of use positively influences both adoption intention and per-
ceived usefulness.

The external environmental factors that constrain the adoption of smart senior
care services are called subjective norms. Because of the risk of uncertainty in the
use of smart senior care services, most elderly people do not have a clear opinion
before deciding to adopt them and seek to consult their children, friends, and neigh-
bors. If people around them have a positive attitude toward using the services, it
will significantly increase the elderly people’s willingness to adopt. The following
hypothesis is made.

H3: Subjective norms not only positively influence adoption intentions but also
positively contribute to perceived usefulness and perceived ease of use.

The help of smart senior care service promoters in adopting the service is called
external facilitation. Studies have shown that external social support forces and in-
ternal technical capabilities have an indirect effect on PU and PEU (Sintonen and
Immonen 2013). Identifying good external conditions can drive up the level of will-
ingness to adopt. The following hypothesis is made.

H4: Convenience not only affects perceived usefulness but also affects perceived
ease of use.

The degree of improvement in life achieved by adopting smart senior care ser-
vices is called results display. The use of smart senior care services can promote the
ability of senior care services (Yu and Sun 2017; Tian 2015). Results display includes
direct results display, which indicates a direct improvement in the physical and
mental health of the elderly, and indirect results display, which indicates an indirect
improvement in physical and mental health by changing the life satisfaction of the
elderly. The following hypothesis is made.

HS5: Results display positively promotes both perceived usefulness and perceived
ease of use, as well as adoption intentions.

The expectation theory is expressed by the formula: Expectation x Valence = Ex-
citement power, which indicates that the product of expectation and valence deter-

— e 147 ="



mines the magnitude of human motivation, and the greater the degree of grasping
the goal, the greater the original power motivation will be stimulated and the mo-
tivation will be significantly increased. That is, the greater the benefits of adopting
smart senior care services for the elderly, and the closer it is to the user’s expecta-
tion, the more it will increase the adopter’s willingness to use. The following hypoth-
esis is proposed.

H6: Performance expectations significantly affect perceived usefulness, per-
ceived ease of use, and willingness to adopt.

Based on the above research hypotheses and the specific TAM, the following the-
oretical analysis framework (Figure 2) is proposed concerning the actual problem.

Subjective
norms

Convenience
conditions

Results
Display

Performance
expectations

Perceived usefulness }\\
Willingness Geriatric
to adopt behavior

Perceived ease of use

Figure 2. Model of factors influencing the willingness to adopt smart senior care
services (own editing)

4. Materials and research methods
4.1. Questionnaire design and data sources

Combining the technology acceptance model and existing studies, seven latent var-
iables were set: willingness to adopt, PEU, PU, presentation of results, performance
expectations, convenience, and subjective norms. The indicator structures of will-
ingness to adopt, PU, and PEU were set by drawing on the research scales of Ji and
Braun (Ji et al. 2010; Braun 2013); the indicator structure of subjective norms was set
by drawing on the research of Qunlin Zhang (Zhang and Atani 2019); the indicator
structures of convenience and outcome were set by drawing on the research of Sin-
tonen and Jie Tian et al.’s demonstration indicator structure (Sintonen and Immone
2013; Tian 2015); and the indicator structure of performance expectations was set
with the help of Lei Wang et al.’s study (Wang et al. 2020).
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The data in this paper were obtained from a survey conducted by three uni-
versities, including Shanghai University and Nanjing Agricultural University, on
the precise supply of smart senior care services, and the research team conducted
household surveys from February to October 2019 among elderly people aged 60
years and above in the target communities in three waves. Using the typical sam-
pling and random sampling survey methods, the province was divided into six cities
from north to south, including Huaibei and Suzhou, according to the socioeconom-
ic development and taking into account the geographical and spatial distribution
characteristics. Each city correspondingly selected 2~3 districts (counties), and each
district (county) selected 3~4 representative communities with a wide coverage of
traditional elderly services, and randomly selected elderly aged 60 and above in the
community with medium distance sampling for the survey. A total of 1600 question-
naires were distributed. After excluding the questionnaires that were not success-
fully collected, a total of 1556 valid questionnaires were obtained, with an effective
rate 0f 97%. There were 829 males and 727 females in the sample group, and the pro-
portions of the two were 53.3% and 46.7%, respectively, which were roughly equal.
The majority of the elderly were aged 65-80 years old, accounting for 70.6% of the
total number, and the majority of the elderly were educated in primary and junior
high school, while the proportion of the elderly in high school and above was only
9.3%. Only 685 elderly people adopted the smart elderly service; the adoption rate
was thus only 44%.

4.2. Variable description

As shown in Table 1, this paper establishes a structural equation model (SEM) for the
adoption of smart elderly services by the elderly, in which willingness to adopt, PU,
and PEU are endogenous latent variables, and performance expectations, subjective
norms, outcome presentation, and convenience are exogenous latent variables. The
observed latent variables were measured using a 5-point Likert scale, with levels
1~5 indicating “totally disagree,” “disagree,” “generally agree,” “agree,” and “strong-
ly agree.” The specific index settings and variables are shown in Table 1, because
the smart elderly service includes seven types of service: walking aid, bathing aid,
medical aid, meal aid, etc. If any one or more of these services are used, it is consid-
ered as using this service.

4.3. Research methodology

SEM, as a multivariate statistical analysis method, is often used to deal with complex
relationships between individual latent variables that cannot be directly observed
(Zhang, Zhang and Wang 2018; He, Bai and Zhu 2019). It is widely used in question-
naire data processing, and the biggest advantage is that it provides observable treat-
ment of latent variables that are difficult to observe clearly (Bentler and Chou 1987).
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Specifically, it includes two models, structural equation and measurement equation,
and the specific model equation is as follows:

n=Bn+Ié+¢ (1)
X=A,+8 Y=A,+¢ (2)

Equation (1) is the structural equation model describing the relationship between
latent variables; 77 is the endogenous latent variable, & is the exogenous latent vari-
able, ¢ is the residual term, and B and I' are the path coefficient. Equation (2) is
a measurement equation model describing the relationship between latent and ob-
served variables; X is the observed variable of the exogenous latent variable &, Y is
the observed variable of the endogenous latent variable 77, A, and A, denote the
matrix of observed variables to latent variables £ and 77 with factor loadings,and
o0 and & denote the error terms of the exogenous and endogenous variables, re-
spectively.

Variable Variable description Mean gtar}dqrd
eviation
Willingness WA, I would consider using 3.72 0.891
to adopt smart senior care services
(WA) when conditions permit.
WA, I will keep an eye on the 3.43 0.664

development of smart
senior care services.
WA I would recommend the 3.60 1.032
use of smart senior care
services to my friends and
family.
Perceived PU Smart senior care service  2.47 0.455
usefulness can reduce the cost of
(PU) senior care service.
PU Smart senior care service 3.11 0.504
can improve the efficiency
of senior care service.
Smart senior care service 3.66 1.242
can promote further
improvement of the social
security system.
PU Smart senior care service 3.75 0.900
can improve the quality
of life.
Perceived PEU I think smart senior care 3.20 0.451
ease of use technology is easy to
(PEU) master.
PEU I can easily master the use 3.63 1.106
of smart devices through
simple training.

PU
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PEU Through instruction, I can 2.77 1.290
clearly understand the
principles of using smart

devices.
Subjective SN, Whether or not to use 2.88 0.479
norms (SN) smart senior care services
is influenced by children.
SN Whether to use smart 3.06 0.874

senior care service will be
influenced by friends and
relatives.
SN Whether to use smart 341 0.635
senior care service will be
influenced by government
staff.
Convenience CC The government has 2.70 1.344
conditions corresponding subsidies
(CO) for using smart senior
care services.
cC The government and 3.22 0.772
community have
specialized personnel
to provide door-to-door
guidance services.
CC I have the financial 2.83 1.046
conditions to adopt smart
senior care services.

Results RD, I can visually find the 3.31 0.765
display (RD) benefits of smart senior
care services.
RD I have heard from friends  3.45 1.309

and relatives that smart
senior care services work
well.
Through media reports, 2.94 0.608
I know that smart senior
care service is a very
scientific way of providing
senior care service.
Performance PE I hope the cost required 3.07 1.299
expectations for smart senior care
(PE) service can be reduced
appropriately.
PE I hope it can improve my  3.16 1.057
physical health.
PE I hope to improve my 2.67 0.452
mental health.

RD

Table 1. Descriptive statistics of measurement indicators and question items
(own editing)
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5. Results
5.1. Reliability and validity tests

To ensure the reliability and validity of the questionnaire information, the latent
variables and the validity of the questionnaire need to be tested. In this study, Cron-
bach’s alpha value was used to test the internal consistency of the measurement
factors, and a Cronbach’s alpha value greater than 0.7 indicates good validity of the
measurement factors; greater than 0.8 indicates very good reliability (Lu and Guo
2019). The seven latent variables were analyzed using SPSS22.0 software, and the
results are shown in Table 2. From the results, it can be seen that Cronbach’s a val-
ues are all above 0.7, which indicates that the questionnaire has high reliability.
Meanwhile, the overall validity of the questionnaire was analyzed, generally using
the Kaiser-Meyer-Olkin (KMO) test and Bartlett’s spherical test. The results showed
that the KMO test values for each latent variable ranged from 0.610 to 0.715 and
Bartlett’s spherical test values were placed at the 1% level of significance, making
them suitable for factor analysis.

5.2. Overall model fitness test

The overall model was evaluated using AMOS 22.0 software and the model parame-
ters were estimated using the great likelihood method to identify the goodness-of-fit
of the model through the absolute fitness index, the value-added fitness index, and
the parsimonious fitness index. Table 3 shows that the original model fit index is
good, and the new path trajectory is obtained after the original model is revised sev-
eral times and the least significant three paths are removed. Also, the new revised
results were obtained by adding the new path of RD — PEU (Table 3). The modified
model fitness index has improved significantly compared with the previous one,
and the model itself has improved significantly in terms of fit. Although the Adjusted
Goodness of Fit Index (AGFI) and Normed Fit Index (NFI) values are not too high,
they are significantly greater than 0.8, and most of the fit index values are within the
normal range. Thus, the overall model fit is good (Zhang and Lian 2019).

Measurement Croobachis Bartlett’s spherici
Variables surer alpha Commonality ~ KMO +S5p vy
question items . test (significance)
coefficient

Willingness to WAL 0.782 0.765 0.711 289.311 (P=0.000)
adopt (WA) WA2 0.749
WA3 0.800

Perceived PU1 0.725 0.717 0.607  246.780 (P=0.000)
usefulness (PU) PU2 0.705
PU3 0.736
PU4 0.683
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Perceived ease PEU1 0.805 0.746 0.746 312.078 (P=0.000)
of use (PEU) PEU2 0.772
PEU3 0.813

Subjective SN1 0.763 0.745 0.648 270.655 (P=0.000)
norms (SN) SN2 0.759
SN3 0.782

Convenience CC1 0.824 0.819 0.627 304.560 (P=0.000)
conditions (CC) cC2 0746
CC3 0.755

Results RDI 0.720 0.688 0.702 312.568 (P=0.000)
display (RD) RD2 0.705
RD3 0.719

Performance PE1 0.716 0.730 0.653  268.041 (P=0.000)

expectations p

(PE) E2 0.722
PE3 0.654

Table 2. Reliability and validity tests (own editing)

Reference Initial model =~ Modified model

Fitting index Specific index value fitted values it values Test results
CMIN/DF 1~3 1.667 1.258 Ideal
Valus-added GFI >0.90 0.945 0.927 Ideal
su%tability AGFI >0.90 0.856 0.871 Acceptable
mgex RMSEA <0.08 0.058 0.046 Ideal
NFI >0.90 0.865 0.893 Acceptable
IFI >0.90 0.912 0.955 Ideal
TLI >0.90 0.923 0.947 Ideal
Minimalist CFI >0.90 0.906 0.940 Ideal
suitability
BT PNFI >0.50 0.610 0.711 Ideal
PCFI >0.50 0.540 0.607 Ideal
PGFI >0.50 0.537 0.558 Ideal

Table 3. SEM model fitness index results (own editing)
5.3. Analysis of SEM results
The new test results were obtained after the revised model was evaluated again

(Figure 3 and Table 4), and it is clear from the standardized coefficients that PU, PEU,
and SN can produce a 1% significance test on adoption intention. In addition, the
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ranking of each influence is: PEU (0.512)>PU (0.406)>SN (0.278), and we also find that
the effects of RD, SN, and CC on PEU are significant at the 1% level, PE and PEU are
significant at the 5% level, PE, RD, etc. PU is significant at the 1% level, and SN and
PU are significant at the 5% level. As many as 10 of the 13 different path trajectories
set up above have been validated and are explained as follows.

Subjective
norms

Perceived usefulness }\
Willingness Geriatric
to adopt behavior
Perceived ease of use }/

Figure 3. Adopting the Smart Aging Service Willingness Model Pathway Map
(own editing)

Performance
expectations

Paths Star;iirf(gz?ednf at Standard error Is it significant ?
WA < PU 0.336%** 0.229 Significant
WA < PEU 0.430%** 0.288 Significant
WA < SN 0.511%%** 0.188 Significant
PEU < SN 0.279%** 0.167 Significant
PEU < PE 0.472%* 0.230 Significant
PEU < RD 0.340%** 0.156 Significant
PU < CC 0.110%** 0.086 Significant
PU < RD 0.455%** 0.182 Significant
PU < PEU 0.564** 0.285 Significant
PU < PE 0.104%*** 0.054 Significant
PU < SN 0.436%* 0.146 Significant

Note: * ** *#* denote p<0.1, p<0.05, and p<0.01, respectively.

Table 4. Estimation results of the modified SEM (own editing)
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(1) PU has a positive effect on the elderly’s willingness to adopt smart senior
care services, which is significant at the 1% level. The standardized coefficient is
0.336, and hypothesis H1 is verified. In recent years, smart elderly care has been
continuously paid attention to by the government, and the documents “Guidance
on Actively Promoting ‘Internet+ Action” and “Action Plan for the Development of
Smart Health Elderly Industry (2017-2020)” pointed out the direction for the future
of smart elderly care and improved its development standardization and feasibility.
More elderly users perceive the great advantages of smart senior care services in
improving their quality of life, promoting the efficiency of senior care services, and
reducing the burden of senior care on family members, which enhances the sense
of identity of smart senior care services. Thus, the level of PU is improved and the
willingness to adopt the services is increased.

(2) PEU has a significant positive effect on both PU and the willingness of the
elderly to adopt smart senior care services, with standardized coefficients of 0.564
and 0.430, respectively, and hypothesis H2 is verified. The recognition of smart sen-
ior care services is high and maintains high coverage ratios of adoption (0.610),
understanding (0.563), and mastery (0.745). Emerging smart senior care is highly
professional and technical, which limits the degree of PEU improvement and plays
arestraining role in further promotion in the later stage. Increasing the guidance of
community senior care service personnel in households and simplifying the opera-
tion steps are the key measures to solve this dilemma.

(3) Subjective norms play a facilitating role in both the willingness of elderly peo-
ple to adopt smart elderly services and PEU, which are significant at a 1% level. And
it played a 5% positive effect on PU with standardized coefficients of 0.511, 0.279,
and 0.436, respectively, and hypothesis H3 is verified. Meanwhile, the coefficients
of each sub-option of subjective norms are SN1 (0. 66), SN2 (0. 68), and SN3 (0. 63),
indicating that subjective norms have a stronger influence on the willingness of the
elderly, and the degree of influence of each sub-variable is the same. The supportive
behaviors of community elderly service organization personnel and government
department cadres for smart elderly service can significantly increase the willing-
ness to adopt smart elderly service.

(4) Convenience plays a positive contribution related to the PU of smart senior
care services and is significant at the 1% level with a standardized coefficient of
0.110, and hypothesis H4 partially holds. The availability of good adoption condi-
tions, the availability of sufficient government subsidies, and the ability to ensure
that technical personnel enter the home to provide guidance are key factors limiting
the adoption of smart senior care services and are also important factors affecting
the PU.

(5) Both PEU and PU were positively promoted by the results display, which re-
mained significant at the 1% level with standardized coefficients of 0.340 and 0.455,
respectively, and hypothesis H5 partially holds. For the elderly, the demonstration of
expected usage effects can significantly affect PEU and PU, but at the same time, the
study verifies that the demonstration of results does not directly affect the willing-
ness to adopt smart elderly services, which is inconsistent with the above hypothe-
sis.
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(6) Performance expectation positively affects PEU at the 5% level and PU at the
1% level. The standardized coefficients of the former and the latter are 0.472 and
0.104, respectively, according to which hypothesis H6 is partially valid. Combined
with the validation results, it appears that the elderly have higher expectations,
have a positive attitude toward this service, and psychologically perceive that the
use will bring beneficial effects, although there is no way to know exactly how val-
uable the service is, due to the strong endogenous forces that motivate the elderly
to have high expectations that the smart elderly service will be a great help in their
lives, and, in terms of behavioral perception, to firmly believe that the complex op-
erational technology becomes easier to use.

5.4. Robustness testing

In this paper, the robustness test is conducted by adding new variables to the orig-
inal structural equation model by introducing a new covariate “individual charac-
teristics of the elderly”(ICE) and treating it as a control variable. The new covariate
includes three observable variables: age, education level, and monthly household
income. After the introduction of the control variables, the significance and regres-
sion coefficients of the before and after models were compared to test whether the
latter model reached the level of robustness (Table 5).

From the regression results of the structural model in Table 5, the effects of PU
and PEU on the willingness to adopt are still significant at the 1% level when the
new ICE covariate is added. This indicates that the direction and the significance
level of the regression coefficients of the structural equation model are consistent
with the original equation model after adding the ICE covariate. The addition of the
ICE covariate has a strong and significant effect on adoption intention, and the coef-
ficient increases by 1.3 percentage points compared with the original model. Thus,
the model fits better overall.

Standardized path

Paths coefficient Standard error Is it significant ?
WA < PU 0.339%** 0.227 Significant
WA < PEU 0.437%%* 0.290 Significant
WA < SN 0.520%** 0.188 Significant
PEU < SN 0.283%** 0.171 Significant
PEU < PE 0.494** 0.254 Significant
PEU < RD 0.340%** 0.156 Significant
PU <« CC 0.113%** 0.092 Significant
PU < RD 0.472%%%* 0.198 Significant
PU < PEU 0.600%** 0.331 Significant
PU < PE 0.108*** 0.058 Significant
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PU < SN 0.447** 0.152 Significant
WA < ICE 0.117** 0.005 Significant
PU < ICE 0.287* 0.203 Significant
PEU < ICE 0.459%** 0.256 Significant

Measurement models

ICE < Age -0.176 0.124 e
ICE < Education level 0.303 0.083 —_—
ICE < Monthly household income 0.410 0.277 S

Note: * ** *#* denote p<0.1, p<0.05, and p<0.01, respectively

Table 5. Robustness test results after adding control variables (own editing)

To investigate more clearly the effect of the ICE control variables on various per-
ceptual factors and willingness, this paper conducted one-way ANOVAs on three de-
mographic characteristics: age, education level, and monthly household income, and
the comparison of ANOVAs and cross-sectional results between groups showed the
following: (1) Age has a significant effect on PU F=3.156, P=0.008) and WA (F=3.457,
P=0.061). PU is reduced by the limited innovation awareness of older seniors, their
low awareness and limited understanding of products with high technological con-
tent. Such elderly people are limited by the idea of insufficient usefulness and thus
reluctant to actively adopt smart elderly services. However, the effect of age on
PEU is not significant. (2) Education level has a significant effect on PEU (F=3.340,
P=0.013) and WA (F=3.531, P=0.022). Older adults with higher education levels are
more receptive to new technologies and more skilled in using and operating smart
senior care services, thus increasing PEU. Moreover, educational experiences broad-
en the horizons of older adults, making them more likely to improve their quality
of life through new technologies, and thus increasing their willingness to adopt ser-
vices. However, there was no significant effect of education level on PU. (3) Monthly
household income has a significant effect on PU (F=2.780, P=0.045) and WA (F=2.158,
P=0.033). PU is enhanced by the fact that households with high income levels have
fewer binding financial budgets and a greater demand for healthy elderly care ser-
vices, and believe that smart elderly care services can better serve the elderly. At the
same time, with the increase of income, elderly people’s needs show diversified and
complex characteristics, and the willingness to adopt services to better meet their
demand level is increased. However, monthly household income does not signifi-
cantly affect PEU.

6. Discussion
This study explored the adoption intention and influencing factors of smart elderly

services in Anhui Province, and found that PU can significantly increase the adop-
tion intention, which is consistent with the results of Liu Wei’s study (Liu 2015).
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However, the adoption intention degree is higher in this paper, indicating that the
degree of demand for smart elderly services exceeds that of social network services,
and PU is the primary prerequisite for measuring the adoption of new technologies
(Xia and Zhang 2020). PEU has an impact on both adoption intention and PU, and
PEU may not directly affect usefulness but is mediated by psychological effects to
increase PU (Wang 2020), so increasing product ease of use will have multiple bene-
ficial effects. SN significantly affect adoption intentions and PEU, and the neighbor-
hood effect helps to dispel older adults’ internal concerns and significantly increase
PEU. The latter part of hypothesis 4 does not hold because convenience does not
have a positive effect on PEU, probably because the first consideration of elderly
users in adopting a smart senior care service is not how easy it is to use but how
useful it is. Even if a service is easy to learn and master, if it does not have the de-
sired effect, it will not ultimately increase adoption intentions. The reason why the
results showed no increase in adoption may be that most of the elderly are unfamil-
iar with smart senior care services and direct adoption in a short period implies an
increased risk of uncertainty. From a rational point of view, seniors are not likely
to adopt the service directly; only when the PU and PEU of the smart senior care
service are perceived to increase will it be possible to further increase the adoption
intention. While Li et al. (2019) found an increase in farmers’ willingness to adopt
formula fertilizer application technology, the reason for the inconsistency with the
findings of this paper may be because smart pension services, as a novelty, still need
time to test their effectiveness and therefore reduce the willingness to adopt. In ad-
dition, an important implication of the results for us is that, when promoting and
advertising the smart senior care service, we should pay much attention to wheth-
er the seniors are sure that they have felt the actual effects of the service, This is
because only after the seniors’ actual psychological feelings are improved can the
adoption intention be finally increased. However, other studies (Bai and Zhu 2018;
Zhang, Yuan and Zhou 2019) lacked measurement of service effectiveness in terms
of demand-side psychological perceptions. Similarly, PE do not contribute effective-
ly to adoption intentions. We believe that this may be because, despite the existence
of hope values, the elderly are risk-averse and mostly hold a wait-and-see attitude.
Fear hinders their use of the service, i.e., the increase in PU and PEU does not neces-
sarily lead to adoption of the service, so it is more important to increase the actual
adoption rate. However, another study (Niu, Zhang and Huang 2020) showed that PE
can positively influence academic social network adoption intentions, which differs
from this paper’s study, probably due to the bias of the results caused by the differ-
ent ages of the study group.

The robustness results show that age does not have a significant effect on PEU,
and we argue that no matter how old, the elderly make usefulness their preferred
goal, so there is a strong need to design products and services that are useful. The
effect of education level on the PU of traditional Internet technologies has been
studied previously (Chen 2020), but this paper shows that there is no significant
effect of education level on PU, suggesting that the designers of new smart senior
care services have taken into account the needs of people with different educational
backgrounds. Monthly household income fails to affect PEU, so we can exclude the
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interference of income factor when designing humanized services, and invest our
efforts into other factor dimensions.

Although age, education level, and monthly household income have significant
effects on adoption intentions, it is still not known what the adoption intentions and
paths are for different types of elderly people, so group heterogeneity analysis of
each of these three factors is a future research direction. Based on the TAM3 theory,
this paper constructs a model of factors influencing the adoption intention of smart
elderly services, which we believe not only expands the classical TAM theory to a
certain extent but also deepens the research space for similar problems. For exam-
ple, we can use the same framework to explore the technology adoption behavior
of farmers by analogizing them to the elderly. This study not only deepens the social
security research results but also extends the management theory and has some
reference value for economics, especially agricultural economics.

Although this paper examines the relevant issues and makes some meaningful
findings, there are some limitations. First, the research area of this paper is concen-
trated in Anhui Province, which is limited by the scope and number of studies, and
more time is needed to test the generalizability of the findings. In the next step, the
scope of the study can be broadened and more questionnaires can be used to further
improve the persuasiveness. Second, many factors influence the elderly’s willing-
ness to adopt smart senior care services, so are there any important influencing
factors missing? Are there any internal interactions among these factors? These can
be expanded in depth in future studies. Despite the limitations, this study provides a
strong basis for the government to conduct policy promotion and improve subsidy
policies and early establishment of a demand-driven service system.

7. Conclusions

In this paper, after model validation, we found that the willingness of elderly people
to adopt smart senior care services is influenced by various factors, and the study
showed that SN, PU, and PEU are the key factors that directly affect the willingness
of elderly people to adopt smart senior care services. That said, the magnitude of the
influence of different factors is not consistent; in order of influence, they are PEU
>PU > SN. Further, SN and PEU not only directly influence the willingness of elderly
people to adopt smart senior care services but also act as mediators to positively
promote WA by influencing PU. PE and RD have different degrees of positive effect
on PU and PEU, and CC also increases the degree of PU. Age has a significant effect
on PU and WA, while education level has a significant effect on PEU and WA, and
monthly household income has a significant effect on PU and WA. The findings of
the study are beneficial to the future development of more suitable policies for the
promotion of smart elderly services, and the expanded TAM theory can be applied to
agricultural economic research. Exploring the adoption intentions of different types
of older adult based on a heterogeneity perspective is our next research direction.
Based on the findings of the study, we were able to draw several policy insights:
First, improve the role of government policy orientation and enhance the cognitive
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level of older adults. The role of smart elderly services in improving the overall qual-
ity and efficiency of elderly services is conveyed to enhance the PU of the elderly.
Second, pay attention to the radiation effect of the demonstration group and play the
leading role of cadres. Give full play to the exemplary leading role of cadres of govern-
ment agencies and full-time senior care service personnel in the community to help
the elderly solve technical problems and enhance the enthusiasm of elderly users to
adopt the service. Third, improve the cost-effectiveness of smart senior care services
and simplify the operation procedures. Establish a responsibility mechanism shared
by individuals, government, and society to gradually eliminate the “digital divide”
in the use of intelligent products by the elderly. Fourth, improve the standardization
of intelligent senior care organizations and build a reasonable evaluation system.
Establish a systematic evaluation model to effectively evaluate the implementation
effect of intelligent senior care services in a precise and quantitative manner.
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