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Abstract: Old-Smart Renewal Community is a crucial agenda for urban renewal and urban
governance. Successful implementation of old-smart renewal communities requires the active
participation of residents in smart city development. The residents’ sense of gain is a critical metric
for evaluating the success of old-smart renewal communities. From the institutional and utilitarian
perspectives, institutional elements and technical values significantly influence residents’
perceptions of gain in the smart renewal projects for older communities. Drawing on the Technology
Acceptance Model (TAM), this study investigates the impact of the institutional environment,
facilitating conditions, perceived usefulness, and perceived ease of use on residents’ sense of gain in
the old-smart renewal communities. A questionnaire was crafted to gather data, yielding 384 valid
responses for path analysis. The results indicate that residents’ objective gains directly shape their
subjective feelings. Facilitating conditions and institutional environments influence objective gains
through the mediating role of perceived ease of use. Perceived ease of use and objective gains are
identified as a sequential mediating link affecting the relationships between facilitating conditions,
institutional environments, and residents’ subjective feelings. Additionally, institutional
environments are found to influence community residents’ subjective feelings through the sequential
mediation of perceived usefulness and objective gains. Our findings enrich the literatures on urban
governance by identifying the antecedents of community residents’ sense of gain in old-smart
renewal communities. It also enriches the TAM by expanding the relationships between institutional
environment, convenient conditions, and community residents’ sense of gain. Meanwhile, it offers
insights for formulating the governance mechanisms in the old-smart renewal community
development.

Keywords: Old community; Old-smart renewal community; Sense of gain; Institutional
environment; Technical value; Urban governance

1. Introduction

Communities are the urban units most intimately connected to residents’ daily lives and
represent the ‘last mile” of national governance, underscoring their great significance [1]. Offering
good, smart renewal project for old communities bear the great responsibility of the foundational
social governance system at the national level, while it also embodies the public’s longing for a better
life [2]. It emerges as a crucial breakthrough in the reform of local governance mechanisms [3,4].
Residents’ sense of gain is a critical criterion for evaluating the performance of old-smart renewal
community governance [5,6]. Community residents’ sense of gain stems from their recognition of
old-smart renewal community services’ actual obtained and subjective feeling. Qi, and Guo
suggested [7] that the sense of gain represents a synthesis of objective gain and subjective feeling,
emphasizing the importance of material affluence and spiritual well-being. As a crucial yardstick,
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improving the residents’ sense of gain is essential for enhancing the governance performance of old-
smart renewal communities.

To improve the performance of old-smart renewal communities, the government has formulated
incentive policies and invested funds to support old-smart renewal community development [8].
However, the participation and satisfaction of residents in old-smart renewal communities remain
low because of these constraining factors encompassing national policies, the functional capabilities
of old-smart renewal community services, and the knowledge reserves of residents. Zhang, et al. [9]
emphasized that institutional norms serve as an effective instrument for old-smart renewal
community governance and improve the resident’s sense of gain. Governmental institutions and
policy supports offer pivotal safeguards for promoting old-smart renewal communities [10]. The
vision and objectives set by the governments provide a clear direction for developing old-smart
renewal communities. Shen, et al. [11] found that information technology is an effective tool for
enhancing community residents’ quality of life and convenience. Old-smart renewal community
managers should provide convenient hardware and software to facilitate resident’s use of smart
systems. Zhou and Lund indicated that affordable smart operation platforms, convenient operational
skills, and knowledge reserves enhance the residents’ enthusiasm for participating in old-smart
renewal community development [12]. Namely, institutional elements and technique values affect
residents’ sense of gain in old-smart renewal communities.

A framework is developed to improve old-smart renewal community residents’ sense of gain by
adding institutional environment and technique value as antecedents. The sense of gain, which refers
to the satisfaction residents feel towards the smart services provided by old-smart renewal
communities, is also affected by factors such as the institutional environment and information
technology [13]. Instrumentalist researchers indicated that digital transformation empowers old-
smart renewal communities, with information technology facilitating the lives of community
residents and humanized information services enhancing their sense of well-being [14]. It emphasizes
the role of technique value in old-smart renewal community governance yet overlooks the
counteractive influence of the institutional environment on the application of smart technology. In
institutional governance research, the institutional environment exerts a constraining effect on
technology, manifesting as both institutional support and institutional constraints that influence
users’ intention and behaviour in technology adoption [15-17]. Old-smart renewal community
residents make behavioural decisions based on their perceptions of the community’s institutional
environment and the conveniences it offers [18]. Existing studies identified the impact of institutional
environment and technique value on residents’ sense of gain, but the underlying mechanisms have
yet to be further identified. To fill the gap, this study explores the effects of institutional environment
and technique values on the old-smart renewal community resident’s sense of gain. It enriches the
antecedents of community residents’ sense of gain and expands the relationships between the
institutional environment and their sense of gain.

2. Theoretical Foundation and Hypotheses Development

2.1. An Overview of Resident’s Sense of Gain

The residents’ sense of gain is essential to community governance and is becoming a hot topic.
It reveals the resident’s feelings about the quality and satisfaction of old-smart renewal community
services. Residents’ sense of gain is defined as the residents’ feelings of the objective obtain and
subjective feeling [19]. Objective gain refers to facts that exist independently of individual feelings
and perspectives. It can be measured in terms of observation and verification. The objective gain does
not depend on personal feelings or interpretations but presents objective facts. Subjective feeling
refers to an individual’s internal feelings and sensations, which are the direct perception and internal
response to the facts [20]. It is usually related to an individual’s emotions, preferences, attitudes, and
beliefs. The subjective feeling is personal and varies from person to person. The old-smart renewal
community residents’ sense of gain comprises objective obtains and subjective feeling [21]. Objective
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gain focuses on residents’ perception of benefits acquired from the old-smart renewal communities,
such as information, resources, and community services. It manifests that the old-smart renewal
community can improve its residents’ living quality and facility management service level by
providing information services and conveniences [22]. Subjective feeling refers to the sense of
satisfaction that community residents derive from the smart services and amenities, which is reflected
in the residents’ satisfaction, experience, and identification. Old-smart renewal communities’
objective convenience and value enhances the residents’ feelings. Residents realize that the e-
commerce platforms and smart facility management services provided by old-smart renewal
communities can save time and energy and recommend old-smart renewal community services to
their neighbours and colleagues. Thus, hypotheses (H) 1 is supported as follows:

H1: Old-smart renewal community residents’ objective obtains positively influence their subjective
feeling.

2.2. Effects of Institutional Elements on Technical Values in Old-Smart Renewal Communities

Residents’ perception of old-smart renewal community governance is primarily obtained
through the institutional environment created by the community and its technical values. Regarding
the institutional environments, policies regulate the service content of basic-level governance
departments, providing residents with effective smart services and digital platforms [23]. It enhances
community resource allocation, service quality, and management performance by improving old-
smart renewal communities’ technical values. Governments formulate incentive policies to develop
effective old-smart renewal community service platforms, such as financial subsidies and investment
funding [24]. It provides residents with convenient and humanized community services by
developing service circles that are convenient and beneficial to the people. Moreover, governments
share with residents the knowledge, operating procedures, and methods of smart renewal project for
old communities, reducing the time and energy required to learn and making it easy for residents to
use various platforms within old-smart renewal communities. Thus, H2a and H2b are set as follows:

H2a: Institutional environment positively affects the perceived usefulness in the old-smart renewal
communities.

H2b: Institutional environment positively affects the perceived ease of use in the old-smart renewal
communities.

The available convenient conditions in the community (such as information technology,
knowledge, and smart platforms) provide a prerequisite for residents to use innovative service
platforms in old-smart renewal communities. The technology acceptance model (TAM) indicates that
the convenient conditions affect residents’ perceived usefulness and ease of use of new technologies.
Legrisa, et al., [25] suggested that available conveniences benefit users by allowing them to employ
new technologies to improve work efficiency. Community managers create a convenient usage
environment for residents by providing digital, smart, and interactive community services, making
it easy for residents to use. Besides, grassroots government departments provide professional
knowledge to help residents understand the usefulness and convenience of smart technologies in old-
smart renewal communities [26]. In contrast, convenience community services reduce residents’ time
and energy learning to use smart technologies, encouraging them to embrace in the old-smart
renewal communities. H3a and H3b are set as follows:

H3a: Convenient condition positively affects the residents’ perceived usefulness in the old-smart
renewal communities.

H3b: Convenient condition positively affects the residents’ perceived ease of use in the old-smart
renewal communities.
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2.3. The Mediating Effects of Technical Values in the Old-Smart Renewal Communities

The concept of perceived technical values mainly refers to users’ perceptions of usefulness and
the ease of use of the technologies, including perceived usefulness and ease of use [27,28]. Perceived
usefulness refers to the belief of old-smart renewal communities’ residents that applying smart
services can effectively improve the quality of life and living standards. Perceived ease of use refers
to the perception of the ease of operability of the old-smart renewal community service systems by
old-smart renewal community’s residents when using it [29]. TAM suggests that users tend to use
simple technologies, and operability can affect users” judgments of its functionality. If learning a new
technology requires a lot of time and effort, the utility generated by that technology can be weakened.
Thus, H4 is set as follows:

H4: The perceived ease of use positively affects the residents’ perceived usefulness in old-smart
renewal communities.

As for the various smart services available in community facilities, residents choose devices and
technologies with great convenience and performance to enhance the living environment and service
quality. Neirotti, et al. [30] pointed out that digital management platforms can effectively solve
community governance issues such as information blockage and low management efficiency,
providing residents with smart and convenient community services, which increases community
residents’ sense of gain. Residents often choose information service tools with high functionality and
operability to solve daily problems. Thus, H5a and H5b are set as follows:

Hb5a: Perceived usefulness positively mediates the relationship between convenience condition and
old-smart renewal community resident’s objective gain.

H5Db: Perceived usefulness positively mediates the relationship between convenience condition and
old-smart renewal community resident’s subjective feeling.

As the proponent of old-smart renewal communities, the government designs community
governance mechanisms and formulates proactive policies to enhance the gains of community
residents. The government regularly holds lectures and policies to raise residents’ awareness about
using smart services [31]. Moreover, the government provides financial subsidies for eligible
communities with relevant laws and regulations to enhance old-smart renewal community
development, which offers convenient and safe community services for old-smart renewal
communities’ residents, which improves their objective gain and subjective feeling [32-34]. Besides,
the government formulated operation guidelines for smart service platforms and selected functional
information technologies for pilot projects, increasing residents’ gains of old-smart renewal
community’s services [35,36]. However, policies formulated by the government only sometimes
receive positive feedback from community residents. For example, the government provides financial
subsidies to improve old residential areas’ information facilities and equipment, enhancing the
community’s digital management capabilities [37]. However, several digital technologies are
restricted because community residents have yet to enjoy the convenience of smart services, reducing
their willingness to use them. Thus, H6a and Héb are set as follows:

Héa: Perceived usefulness positively mediates the relationship between the institutional environment
and the old-smart renewal community resident’s objective gain.

H6b: Perceived usefulness positively mediates the relationship between the institutional
environment and old-smart renewal community resident’s subjective feeling.

The community provides residents with convenient community resources and information
technology equipment. However, some residents are unwilling to use these smart services due to a
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lack of operational experience and knowledge [38]. Residents would prefer less effort in learning
about old-smart renewal communities -related expertise and operational skills. Residents believe that
the operation process of smart service platforms is complex and updates quickly, and the cost of
learning old-smart renewal community’s technologies and operational skills is too high, so they
prefer to maintain the original way of dealing with life problems. Although convenient conditions
are provided for the community residents, no high or low sense of objective gain and subjective
feeling are obtained due to the need for much effort to use these community technologies. Thus, H7a
and H7b are set as follows:

H7a: Perceived ease of use positively mediates the relationship between convenient conditions and
old-smart renewal community resident’s objective gain.

H7b: Perceived ease of use positively mediates the relationship between convenient conditions and
old-smart renewal community resident’s subjective feeling.

The government establishes guidelines and allocates financial resources to enhance the
convenience and operability of old-smart renewal community’s service systems, increasing residents’
approval and participation in old-smart renewal community development. Governance
organizations develop operation manuals for old-smart renewal community’s service systems to
reduce the learning costs for residents and improve their sense of gain from using smart technologies.
Moreover, governments regularly provide guidance and training to residents to enrich their
knowledge of old-smart renewal communities, reducing negative emotions associated with using
smart technologies [39]. The government encourages innovation in related industries such as smart
home and security monitoring through policies, promoting the development of user-friendly and
highly compatible information products to improve the ease of use of old-smart renewal
community’s services, increasing residents’ sense of gain from using smart online platforms. Thus,
HB8a and H8b are set as follows:

H8a: Perceived ease of use positively mediates the relationship between the institutional environment
and old-smart renewal community resident’s objective gain.

H8b: Perceived ease of use positively mediates the relationship between the institutional
environment and old-smart renewal community resident’s subjective feeling.

Based on these hypotheses above, a theoretical framework is developed to explore the
relationships between institutional elements, technical values, and old-smart renewal community
resident’s sense of gain, as Figure (Fig.) 1 shows.

Institutional Elements Technical Value Residents’ Sense of Gain

convenient condition N perceived usefulness

A

Y

A 4

> Objective gain subjective feeling

A

institutional
environment

A

perceived ease of use

Figure 1. Relationships between institutional elements, technical values, and sense of gain.
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3. Research Methodology

3.1. Research Procedure and Sample Characteristics

A questionnaire was designed to test the relationships between institutional elements, technical
values, and residents’ sense of gain in the old-smart renewal communities. Data were collected online
and offline. The survey questionnaire consists of three parts: antecedents (e.g., convenient conditions,
institutional environment, perceived ease of use, and perceived usefulness), resident’s sense of gain
(e.g., objective gain and subjective feeling), and basic information about the respondents. A five-point
Likert scale was used to measure the variables (1=Strongly Disagree, 3=Neutral, 5=Strongly Agree).
A total of 15 experts were interviewed to ensure the validity of the questionnaire content, with five
experts with rich experience in old-smart renewal communities and ten residents from the old-smart
renewal community residents. The interview mainly focuses on the applicability and validity of the
questionnaire content and optimizes the questionnaire content based on the interview results. After
pilot testing, this study selected residents old-smart renewal communities in Shandong Province as
data collection samples and conducted random sampling.

A total of 1000 questionnaires were distributed from January 31, 2024, to April 30, 2024, and 587
responses were collected. 384 valid questionnaires were obtained (with a valid rate of 66.4%) by
removing samples with less than six months of old-smart renewal community living experience,
response times under 240 seconds, and ages under 18. All 384 valid respondents had at least six
months of experience living in an old-smart renewal communities and had used three or more smart
services listed in the questionnaire. Males accounted for 51.1%, and females accounted for 48.9%. The
respondents covered various age groups, mainly concentrated in the 18-40 age range (57.2%), with
these over 60 years old accounting for a low proportion of only 1.7%. Most respondents (74.5%) had
a college degree or higher education level.

3.2. Measurements

Four steps are conducted to obtain measurement items. (1) The popular measures are first
selected from the literature reviews based on high sites. At least three reflective indicators are used
to measure each latent variable. (2) Then, the content validity of the variable is verified. The selected
scales are translated into Chinese, and two experts are interviewed to verify the content of the latent
variables and the fitness of its observed items. These experts identify the item that does not clearly
express the accurate meaning. They evaluate the questionnaire based on the fitness of observed items
to the measured construct. (3) Next, a pilot survey is conducted to test the reliability and validity of
the questionnaire. (4) Finally, the measures are obtained and then used to design the questionnaire.
Survey items are assessed on a Likert’s five-point scale ranging from 1 (not at all) to 5 (significantly),
with a midpoint of 3 (moderately) in this study.

Convenient condition: Convenient condition refers to the accessible resource conditions
provided by old-smart renewal communities for residents, such as information technology
equipment, information services, and professional service personnel. According to Venkatesh et al.
[40], four items were used to measure the convenient conditions, with an example being: “It provides
us with the necessary resources to use old-smart renewal community services, such as equipment,
software, and smart service platforms”.

Institutional Environment: Institutional environment refers to the various regulations, rewards,
and operational guidelines established by the government to promote old-smart renewal community
development [41]. Four items were selected to measure the institutional environment. An example
item is “the street office where our community is located, which prints national policies into
brochures and promotes them on public platforms such as public cultural columns and community
homes”.

Perceived Usefulness: Perceived usefulness refers to the resident’s judgment of the quality and
level of old-smart renewal community services, and it is the perception of the usefulness of old-smart
renewal community services by residents. According to Venkatesh [42], four items were used to
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measure perceived usefulness. An example item is “the community services provided by the old-
smart renewal communities, which have brought convenience to my life”.

Perceived Ease of Use: Perceived ease of use refers to community users’ perception of the ease
or difficulty of using old-smart renewal community services. Based on Venkatesh [42], four items
were used to assess perceived ease of use. An example item is: “It is easy for me to learn about the
knowledge related to old-smart renewal community devices”.

Objective gain: Objective gain refers to the objective evaluation made by the residents of the old-
smart renewal communities regarding the community resources and smart services provided by the
community. This study draws on the definition of a sense of gain [6,8] and incorporates feedback
from old-smart renewal community experts, using four items to measure the objective gain of old-
smart renewal community’s residents. An example item is: “The old-smart renewal communities
where I live provides infrastructure that meets my daily living needs”.

Subjective feeling: Subjective feeling refers to the resident’s satisfaction, experience, positive
emotions, and other subjective feeling towards the smart services provided by the old-smart renewal
communities and the level of old-smart renewal community’s development. This study draws on the
definition of the sense of gain [6,8] and incorporates feedback from old-smart renewal community
experts and residents, using four items to measure the subjective feeling of old-smart renewal
community’s residents. An example item is: “The smart services provided by my community offer
me a pleasant living experience”.

3.3. Analytical Strategy

This study checked the reliability and validity using Cronbach’s a reliability, content validity,
convergent validity, and discriminant validity. The reliability level was tested using Cronbach’s «
value. A high reliability is suggested when the threshold exceeds 0.7 [43]. Tests were conducted to
ascertain validity using goodness-of-fit, convergent validity, and discriminant validity. A model had
a goodness-of-fit with x2/df < 5.0, incremental fit index (IFI) > 0.90, Tucker-Lewis index (TLI) > 0.90,
comparative fit index (CFI) > 0.90, and the root mean square error of approximation (RMSEA) < 0.08.
A good convergent validity was obtained with composite reliability (CR) values > 0.7 and average
variance extracted (AVE) > 0.5 [44,45]. Discriminant validity was verified when the square root of the
AVE value was all greater than the absolute value of the inter-construct correlations. Path analysis
and moderated mediation analysis were then conducted to test the hypotheses using Mplus 8.0
software. Regression analysis was used to test the relationship between latent variables [46]. Third,
the mediating effects of technical values were tested using the bootstrapping test. The mediating role
was verified when a 95% bootstrap confidence interval did not include zero.

4. Results

4.1. Measurement Validation

The Cronbach’s alpha for convenient conditions, institutional environment, perceived
usefulness, perceived ease of use, objective gain, and subjective feeling are 0.819, 0.915, 0.885, 0.862,
0.876, and 0.883 (see Table 1), revealing that all the measures are good because Cronbach’s alpha
value of each construct exceeded the acceptable value of 0.7. As Table 1 shows, the CR values of each
construct exceed the acceptable value of 0.7, and the AVE values are all higher than the acceptable
0.5. The factor loading of the variables also exceeds 0.7.

Table 1. The results of factor analysis.

Cronbach’s
Variables  Items Factor loading AVE CR.
alpha
PU1 0.772
PU 0.885 0.607 0.885

pPU2 0.792
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PU3 0.781
PU4 0.779
PEU1 0.761
PEU2 0.793
PEU 0.862 0.568 0.866
PEU3 0.824
PEU4 0.793
cC1 0.741
cC2 0.709
CC 0.819 0.533 0.820
CC3 0.671
CcC4 0.793
IE1 0.845
IE2 0.889
IE 0.915 0.729 0.915
IE3 0.830
IE4 0.850
0OG1 0.876
OG2 0.875
oG 0.876 0.654 0.882
OG3 0.830
0G4 0.628
SF1 0.861
SE2 0.872
SF 0.883 0.665 0.887
SF3 0.695
SF4 0.822

In addition, the square roots of AVE are all greater than the absolute value of the inter-construct
correlations (see Table 2), suggesting an excellent discriminant validity of these constructs. The fit
indexes show that the six-factor model fits the data, with x"2/df=3.083, CFI=0.916, IFI= 0.916,
TLI=0.904, and RMSEA=0.074.

Table 2. Means, standard deviations, and correlations among variables.

Mean SD PEU PU CC IE oG SF
PEU  3.853 0.670 (0.858)
pPU 3.929 0.663 0.651*** (0.884)
CC 3.883 0.697 0.599*** 0.753*** (0.816)
IE 3.994 0.713 0.583*** 0.599*** 0.588*** (0.914)
oG 4.135 0.686 0.628*** 0.561*** 0.533*** 0.628*** (0.870)
SF 3.917 0.784 0.563*** 0.557*** 0.581*** 0.619*** 0.712%** (0.883)

Note. N =384. Values on the diagonal represent the internal consistency coefficient of each variable. *** p <0.001.

4.2. Hypotheses Testing

4.2.1. The Direct Effect Testing

Mplus 8.0 software was used to test the proposed hypotheses. The results are shown in Table 3.
Objective gain positively affects subjective feeling (r=0.622, P<0.001). Namely, H1 is supported.
Perceived ease of use positively affects perceived usefulness (r=0.369, P<0.001), revealing that H4 is
supported. Perceived usefulness positively affects objective gain (r=0.272, p<0.001) and subjective
feeling (r=0.221, p<0.001). Perceived ease of use has a positive effect on objective gain (r=0.468,
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p<0.001) and subjective feeling perception (r=0.116, p<0.001). Namely, perceived ease of use and
usefulness significantly affect old-smart renewal community residents’ sense of gain.

Table 3. Results of regression analysis.

Perceived ease ofPerceived
Objective gain Subjective feeling

Variables use usefulness
Model 1 Model 2 Model 3 Model 4
Constant 0.780*** 0.781*** 1.261*** 0.028
Convenient
0.583***(0.038) 0.161**(0.055)
conditions
Institutional
) 0.222***(0.037) 0.249***(0.044)
environment
Perceived ease of
0.369***(0.058) 0.272***(0.052) 0.221***(0.055)
use
Perceived
0.468***(0.052) 0.116*(0.058)
usefulness
Objective gain 0.622***(0.052)
R2 0.604 0.493 0.434 0.548
Adjusted R2 0.602 0.489 0.432 0.544
F 291.068*** 123.281*** 146.363%** 153.555%**

Note: * indicates p < 0.05; ** indicates p < 0.01; *** indicates p < 0.001.

4.2.2. The Mediating Effect Testing

Bootstrapping testing was used to examine the mediating effects of perceived usefulness and
perceived ease of use on the relationships between convenient conditions, institutional environment,
and the old-smart renewal community resident’s sense of gain. Perceived usefulness mediates the
relationship between the institutional environment and the resident’s sense of gain. As Table 4 shows,
perceived usefulness positively affects objective gain and indirectly affects subjective feeling (r=0.073,
p<0.05). It demonstrates that institutional environment influences the objective gain of community
residents through perceived usefulness and further affects their subjective feeling. However, the
mediating effect of perceived usefulness on the relationship between the institutional environment
and objective gain was not supported. At the same time, the mediating effect of perceived usefulness
on the relationship between convenient conditions and subjective feeling was also not supported.

Table 4. Mediation Test of Perceived Usefulness and Perceived Ease of Use.

Path Estimate SE 95% 95%ULCI
LLCI
Mediation
CC—PU-SF 0.019 0.014 0.000 0.053
CC—PEU-SF 0.129** 0.039 0.056 0.209
CC—PEU—-PU—SF 0.025(P=0.05) 0.013 0.001 0.051
CC—»PU->OG—SF 0.047* 0.022 0.008 0.093
CC—>PEU—->OG—SF 0.099*** 0.024 0.053 0.147
CC—PEU->PU—-OG—SF 0.063*** 0.014 0.036 0.093
IE->PU—-SF 0.029 0.016 0.001 0.063
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IE->PEU—SF 0.049** 0.017 0.020 0.087
IE->PEU—-»PU—SF 0.010 0.006 0.000 0.022
IE->PU—->OG—SF 0.073** 0.022 0.034 0.120
IE->PEU—-OG—SF 0.038** 0.013 0.017 0.067
I[E-PEU—-PU—->OG—SF 0.024** 0.008 0.011 0.042

Note: CC represents convenient conditions, IE represents the institutional environment, PU represents perceived
usefulness, PEU represents perceived ease of use, OG represents objective gain, SF represents subjective feeling;
* indicates p < 0.05; ** indicates p < 0.01; *** indicates p < 0.001.

Table 4 shows that perceived ease of use mediated the relationship between convenient
conditions and the sense of gain (r=0.129, p<0.05). perceived ease of use mediates the relationships
between convenient conditions and the resident’s subjective feeling, supporting H7b. Perceived ease
of use and objective gain formed a serial mediation, affecting the relationship between convenient
conditions and subjective feeling (r=0.099, p<0.001), supporting H7a. Moreover, it was found that
perceived ease of use, perceived usefulness, and objective gain formed a serial mediation, affecting
the relationship between convenient conditions and subjective feeling (r=0.063, p<0.01).

Perceived ease of use mediated the relationship between the institutional environment and
resident’s sense of gain. As Table 2 shows, perceived ease of use mediated the relationship between
the institutional environment and subjective feeling (r=0.049, p<0.05), demonstrating that the
institutional environment influences the subjective feeling of community residents through perceived
ease of use, supporting H8b. Perceived ease of use and objective gain form a serial mediation,
affecting the relationship between the institutional environment and subjective feeling (r=0.038,
p<0.05). It indicates that the institutional environment impacts residents’ objective gain through
perceived ease of use, indirectly affecting their subjective feeling.

5. Discussions

Technical value directly affects the old-smart renewal community resident’s sense of gain, while
institutional elements do not. Old-smart renewal community is provided many emerging
information technologies to enhance the convenience of residents’ lives. Existing research has
explored the antecedents of new technology adoption from utilitarian and institutional perspectives,
indicating that institutional elements (such as institutional environment and convenient conditions)
and technical values (such as perceived usefulness and perceived ease of use) influence the
promotion and application of new technologies [47,48]. Our study found that the roles of institutional
elements and technical values differ in technology promotion. The results show that perceived
usefulness and perceived ease of use directly affect the sense of gain, while the institutional
environment and convenient conditions influence old-smart renewal community resident’s technical
values. This is attributed to the fact that institutional environments and convenient conditions can
affect residents’ cognition but only directly increase their sense of gain if they directly benefit from
the old-smart renewal communities. Convenient conditions and institutional environments influence
resident’s value perceptions of old-smart renewal communities. On the one hand, the convenient
conditions provided by old-smart renewal communities make residents aware that smart
technologies can facilitate their lives; the available convenient conditions (i.e., knowledge,
professionals, skills, etc.) also increase residents” confidence in using old-smart renewal community
online applications. On the other hand, practical policies lead residents to accept smart technologies.
The government has improved resident’s cognition of the performance and efficiency of old-smart
renewal communities by formulating policies and vigorous promotion. The findings suggest that
relevant departments need to develop convenient conditions and institutional environments to
change residents’ perceptions of the utility and efficiency of smart technologies. Our study enriches
the significance of institutional elements and technical values in new technology acceptance models
by distinguishing their action targets.
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Technical values (i.e., perceived usefulness and perceived ease of use) serve as mediators that
enrich the relationship between institutional elements and the old-smart renewal community
resident’s sense of gain. Existing research indicates that convenient conditions and the institutional
environment can influence the acceptance of new technology, but the relationship between these
factors and technology use performance has yet to be explored [49]. Our study found that the
mediating effects of perceived usefulness and perceived ease of use are distinct. Perceived usefulness
mediates the relationship between institutional elements (such as convenient conditions and
institutional environments) and objective gain. In contrast, perceived ease of use mediates the
relationship between institutional elements (such as convenient conditions and institutional
environments) and the objective gain, as well as the relationship between institutional elements (such
as convenient conditions and institutional environments) and subjective feeling. It is attributed to the
fact that perceived usefulness focuses on directly facilitating residents” use of new technologies in
old-smart renewal communities, improving the efficiency of residents’ lives, which is reflected in an
increase in objective gain. Perceived ease of use facilitates residents” use of new technologies in old-
smart renewal communities and reduces the psychological burden on residents when using smart
technologies. Relevant departments can improve residents’ objective gain by conducting public
opinion surveys to select and develop online platforms with high resident demand; meanwhile, they
can print brochures and develop operation manuals to facilitate residents’ effective operation of
various smart functions. Our study enriches the role of institutional elements in the utility of new
technology acceptance models by verifying the mediating role of technical values on the relationships
between institutional elements and users’ sense of gain from the latest technology implementation.

6. Theoretical and Practical Implications

6.1. Theoretical Implications

Our study enriches the literature on the antecedents of resident’s sense of gain. Existing studies
indicated that the resident approval is an essential factor in promoting the development of old-smart
renewal community [50]. However, more research is needed to explore its antecedents. Based on the
TAM, this study examines the role of institutional elements and technical values in old-smart renewal
community resident’s sense of gain, pointing out that institutional elements (i.e., institutional
environment and convenient conditions) indirectly affect the resident’s sense of gain. In contrast,
technical values (i.e., perceived usefulness and perceived ease of use) directly affect the resident’s
sense of gain. It enriches the research on the antecedents of the new technology implementation in
the old-smart renewal community’s context.

Our study explores the path of institutional elements on the resident’s sense of gain by
expanding the mediators. Existing research indicated that community convenience and institutional
environment affect residents” willingness to participate in developing old-smart renewal community
[51], but the detailed path has yet to be analysed. By integrating research on utilitarianism and
institutionalism for technology acceptance, this study explores the factors affecting the sense of gain
among old-smart renewal community residents, pointing out that community convenience,
institutional environment, perceived usefulness, and perceived ease of use are essential antecedents
affecting the sense of gain among old-smart renewal community residents. It is found that perceived
ease of use mediates the relationship between convenient conditions, institutional environment, and
subjective gain. Moreover, this study verifies the serial mediating effect of perceived ease of use on
objective gain, indicating that convenient conditions and institutional environments affect perceived
ease of use, then affect resident’s objective gain and influence the subjective feeling of community
residents. In addition, this study verifies the serial mediating effect of perceived usefulness on
objective gain, pointing out that the institutional environment affects the subjective feeling of
community residents through the serial mediating effect of perceived usefulness and objective gain.
The study expands the path of the institutional environment on the sense of gain among community
residents and enriches the related research on urban governance mechanisms.
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6.2. Practical Implications

Government-related departments should provide institutional guarantees for community
residents to use smart services. First, old-smart renewal community managers should provide the
residents with equipment, information platforms, and other conditions, laying the foundation for
users to utilize smart services. For example, old-smart renewal community should be equipped with
essential security devices, smart parking garages, and other information technology equipment, and
professional technical personnel skilled in smart technology should be laid in place to lay the
foundation for residents to use smart platforms. Secondly, the government needs to establish
incentive mechanisms for old-smart renewal community governance to encourage residents to
participate in constructing smart renewal project for old communities. Thirdly, grassroots
community governance departments, such as neighbourhood offices, should regularly organize
events to promote knowledge about old-smart renewal community applications and prepare
materials such as brochures on old-smart renewal community service platforms, operation guides,
and service manuals to popularize understanding of smart services among community residents.
Lastly, the government can promote the development of related industries such as smart homes and
security monitoring, increase R&D investment in information technology related to old-smart
renewal communities, and cultivate professional talent by increasing financial input and establishing
incentive mechanisms.

Emphasize the practicality and convenience of the construction of old-smart renewal community
service platforms. The study results indicate that perceived usefulness and perceived ease of use
mediate the effect of the institutional environment on the sense of gain among old-smart renewal
community residents. Therefore, during the construction process of smart renewal project for old
communities, it is crucial to focus on the practicality of smart service functions and the convenience
of operational processes. Firstly, grassroots community managers should research the smart service
needs of community residents, identify their needs in areas such as education, healthcare, elderly
care, and home living, and design corresponding online services. Secondly, community management
departments should select user-friendly and highly compatible information technology tools and
service processes and provide accompanying video tutorials and operation manuals to reduce the
learning costs for community residents when using smart services. Thirdly, the government should
establish recommendatory standards to encourage software developers, equipment suppliers, and
other related companies to provide products and services with solid compatibility, thereby reducing
user learning costs.

Develop a performance evaluation index system for old-smart renewal community governance
based on the content structure of community residents’ sense of gain and assess the community
governance performance of grassroots community management departments. The sense of gain
among old-smart renewal community residents is essential for determining community governance
performance. The government should design a performance evaluation index system for old-smart
renewal community governance based on the content structure of residents’ sense of gain, including
both the objective gain and subjective feeling of community residents. This study indicates that
constructing an evaluation index system for the sense of gain among old-smart renewal community
residents should include antecedents and performance. Firstly, a measurement index system for the
convenient conditions and institutional environment will be designed to examine the institutional
environment for the old-smart renewal communities. Secondly, the urban governance managers
should focus on the perceived usefulness and ease of use of smart technology, and eliminate the
dilemma of it being merely a “showpiece”. Thirdly, the objective gain and subjective feeling of
community residents should be evaluated and also viewed as important indicators to reveal the
governance performance. The government can formulate official guiding documents and
recommendatory standards to provide a reference for designing assessment indicators for old-smart
renewal community development by grassroots community governance.

6.3. Limitations and Future Research Directions
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This study has conducted a rigorous research design, but areas still require improvement.
Firstly, to ensure the authenticity and reliability of data acquisition, this study selected old-smart
renewal communities in Shandong Province as sample for data collection considering that this
province is making a big effort to develop smart cities and renovate older neighborhoods. Future
research will collect samples from different regions to analyze the impact of regional factors on the
old-smart renewal community resident’s sense of gain. Secondly, this study explores the effects of
the institutional environment and technical value on the sense of gain without considering the role
of residents’ subjective initiative. Future research will consider a comprehensive set of factors,
including the institutional environment and residents” subjective initiative, to analyze the pathways
for enhancing the sense of gain. Thirdly, this study primarily explores the relationships between the
institutional environment, technical value, and old-smart renewal community resident’s sense of gain
without considering several factors such as age, community culture, neighborhood relationships,
perceived fairness, community governance mechanisms, and the level of smart technology, which
may also impact the sense of gain. Future research will build upon the theoretical model proposed in
this study, incorporate the aforementioned contextual variables, and enrich the related research on
urban governance mechanisms.

7. Conclusions

Using path analysis, our study investigates the effects of institutional elements on the old-smart
renewal community residents’ sense of gain. The study enriches the relations between the
institutional elements, technical values, and residents’ sense of gain by identifying the mediators. The
findings reveal that technical value (such as perceived usefulness and perceived ease of use) directly
affects the resident’s sense of gain, while institutional elements (such as convenient condition and
institutional environment) do not. Meanwhile, technical values (i.e.,, perceived usefulness and
perceived ease of use) serve as mediators that enrich the relationships between institutional elements
and old-smart renewal community residents’ sense of gain. This study enriches TAM by identifying
the significance of institutional elements and technical values. It als expands institutional theory by
verifying the significance role of institutional elements in the new technology implementation.
Meanwhile, this study provides practical roadmaps to promote old-smart renewal community
implementation and improve resident’s sense of gains.
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