

[image: image1]
Experiences of Older People and Social Inclusion in Relation to Smart “Age-Friendly” Cities: A Case Study of Chongqing, China












	
	ORIGINAL RESEARCH
published: 13 December 2021
doi: 10.3389/fpubh.2021.779913






[image: image2]

Experiences of Older People and Social Inclusion in Relation to Smart “Age-Friendly” Cities: A Case Study of Chongqing, China

Manlin Li* and Ryan Woolrych

School of Energy, Geoscience, Infrastructure and Society, The Urban Institute, Heriot-Watt University, Edinburgh, United Kingdom

Edited by:
Helianthe Kort, HU University of Applied Sciences Utrecht, Netherlands

Reviewed by:
Andrzej Klimczuk, Warsaw School of Economics, Poland
 Pauline Van Den Berg, Eindhoven University of Technology, Netherlands

*Correspondence: Manlin Li, ml384@hw.ac.uk

Specialty section: This article was submitted to Aging and Public Health, a section of the journal Frontiers in Public Health

Received: 20 September 2021
 Accepted: 15 November 2021
 Published: 13 December 2021

Citation: Li M and Woolrych R (2021) Experiences of Older People and Social Inclusion in Relation to Smart “Age-Friendly” Cities: A Case Study of Chongqing, China. Front. Public Health 9:779913. doi: 10.3389/fpubh.2021.779913



Whilst cities can be sites of creativity, innovation, and change, they can also reproduce the conditions for the exclusion of vulnerable groups. Older people report experiencing specific barriers to accessing the city and are often excluded from the resources for ageing well. The smart city agenda has attempted to bring about technological change whilst also delivering improved quality of life for urban citizens. Smart technologies are a key element of the smart city and are viewed as having the potential to support the independence, autonomy, and well-being of older people. Yet, there has been little research exploring the role of the smart city in supporting the social inclusion of older people, nor any attempt to link this with key policy drivers on ageing e.g., age-friendly cities and communities. In response, the aim of this paper is to explore the experiences of older people living in a smart city in China and discuss how the smart city and age-friendly agenda can be brought together to support positive social outcomes for older people. The paper presents qualitative findings from a multi-methods approach, including semi-structured interviews, walking interviews and focus groups. A total of 64 older people participated in the research across three diverse neighbourhoods in the case study smart city of Chongqing, China. The findings identified opportunities in the development and deployment of smart city, including the potential for improved health and well-being and social connectedness. Yet in delivering on these benefits, a number of challenges were identified which may widen social inequalities, including inequities in access, issues of safety and security, and exclusion from the co-production of smart city policy and practise. The paper discusses the implications of the findings for future smart city policy and practise, specifically in delivering interventions that support older adults' social inclusion and the delivery of age-friendly cities and communities.

Keywords: smart cities, urban communities, ageing, social inclusion, age friendly city, smart technology


INTRODUCTION


Smart Cities: A Creative and Innovative Response to Ageing and Urbanisation?

Innovative communication technologies enable us to share and communicate at a distance; the growth of infrastructure networks and the spread of digitisation of information have helped to speed up urban evolution in every aspect of society (1). At the same time, research has emphasised the meaningful role of cities as agents of global change and key elements in driving social impact, often in unintended ways (2). Making the city smart is a relatively new urban development approach aimed at delivering sustainable urban environments through enhanced digital connectivity (3). Whilst there is no consensus on the definition of a smart city (4, 5), principles of sustainability, inclusivity, and integration are closely entwined. For example, the British Standards Institute (BSI) described a smart city as “the effective integration of physical, digital, and human systems in the built environment to deliver a sustainable, prosperous, and inclusive future for its citizens” (6).

Smart cities, through information transformation, networks of participation and social engagement introduce a new and potentially radical approach to urban development and current planning practise (7). Information Communication Technology (ICT) and the processing of “big data” have the potential to transform the way in which we live and communicate and thereby impact everyday lives (8, 9). The desire to enhance the quality, performance, and interactivity of urban services is a strong motivational factor, as is the drive to improve city infrastructure e.g., housing, transport, and outdoor spaces (10, 11). Yet, the deployment of the smart city agenda has also been heavily criticised, potentially opening up new forms of spatial inequalities as some groups remain digitally disconnected, and raising concerns about how smart cities can deliver inclusive outcomes for more vulnerable and hard to reach populations (12, 13).

Against the background of accelerated ageing and urbanisation, cities are seen as a hotbed for stimulating technological and social change (14). In delivering digital innovations, smart cities have the potential to respond to the twinned global trends of urbanisation and ageing which are shaping society and raising challenges and opportunities for how we design sustainable and equitable urban environments (15). In order to do so, our cities and urban policies have to provide innovative solutions to support an ageing population, providing essential interventions to meet the needs of older people while enhancing the well-being of older residents (16). The proportion of older people who are aged 60 and above is growing significantly (17). This is particularly the case for China where those aged over 60 comprise 264 million people, accounting for 18.7% of the total population (18). This number is expected to grow to 500 million by 2050. The country is also rapidly urbanising, with China's urban population growing from about 200 million in 1980 to about 800 million or 59% in 2018 (19). By 2030, the urban share of the population is expected to reach 70%, amounting to one billion urban residents (20) and of those urban populations, 1 in 4 will be older adults (21). The increasing ageing population is raising debates on how we can develop environments which best support older people to age well (22).

ICTs and smart cities are seen as having the ability to enhance active and healthy in older people by providing a creative and transformative approach (23). Combing smart cities and ICT technologies have the potential to provide a multi-dimensional and comprehensive solution to support older people in communities. The focus of such solutions is to support the creation and implementation of healthy, smart, and inclusive environments for older adults that enable them to actively participate in society while enjoying a healthy quality of life (23). Such solutions, which mainly include ICT-integrated smart homes (14), ambient assisted living (24) and home automation (25), are designed to facilitate active ageing and ageing-in-place through technological assistance. By creating new solutions and implementing best practise, the city with its aim of “go smarter” can optimise the potential of using the various capitals in cities and citizens, such as institutional, social and human capitals, and traditional (transport) and modern communication infrastructure (ICTs) (26), as well as integrating resources for supporting the participation of older people (23).

In response to the challenges of urbanisation and ageing, policy drivers, including WHO Age-Friendly Cities and Communities have explored how urban environments can deliver health and active ageing across key dimensions, including: (1) Outdoor spaces and buildings; (2) Transportation; (3) Housing; (4) Social participation; (5) Respect and social inclusion; (6) Civic participation and employment; (7) Communication and information; and (8) Community support and health services (27). Making cities and communities more age-friendly involves developing physical and social environments to meet the needs and requirements of older people while continuing to support older people to age-in-place (28). The WHO age-friendly framework have developed a number of associated guidelines and recommendations and the framework has been incorporated into region and country specific guidance e.g., WHO Europe and WHO Japan (29, 30). China has made similar progress, with Shanghai being a designated age-friendly city since 2006 (31) and recent announcements to launch 5,000 age-friendly communities by 2025 (32). In planning documents issued by the Shanghai Government (33), which aims to strengthen local age-friendly developments, it states that the local government will support the establishment of a IoT-related service platform for older people through providing online windows for government services. Additionally, the Shanghai government plans to build a number of standard age-friendly communities at a national-level by 2035 (34), in which it proposes to develop interconnected and sensory technologies in local communities. This will potentially enable local communities to interface with healthcare services and hospitals to assist in the development of age-friendly communities.

Despite this, there has been a lack of research explicitly linking smart city policy and age-friendly cities and communities. This is perhaps surprising, given the central role smart cities can play in developing interconnected monitoring technology (through the “Internet of Things”) that can provide opportunities for supporting the health and well-being of older people (35, 36).



Building Linkages Between Social Inclusion, Ageing, and Age-Friendly Cities

Social inclusion is a key dimension of the age-friendly city agenda, underpinning the drive toward ageing in the “right” place which has highlighted the importance, not just of ageing at home and in the community, but having the resources and assets to enable full participation in old age (27). The concept of social inclusion focuses on how older people can achieve their full potential (37); whilst addressing equity and rights in respect of access to services, social cohesion and community participation, including feeling respected and valued (27, 38). Whilst the notion of social exclusion has been criticised for prioritising the deficits of old age (i.e., what older people lack), the concept of “inclusion” prioritises ageing as a positive process (i.e., what older people can be) (28, 39, 40). Here, the emphasis is on creating the conditions for enhancing individual “joining in” or “identifying” with the social world (41) rather than merely avoiding social isolation.

Significant research in environmental and social gerontology has focused on social inclusion in the context of ageing, older people, and their everyday environments (28, 39, 40, 42). An age-friendly community views social inclusion as one that ensures older people's meaningful roles in society and provides opportunities to access resources, maintain relationships, and meet basic needs (28, 43). Social inclusion can support the improvement of physical and social outcomes for older adults, ensuring enhanced quality of life in old age (39). Scharlach and Lehning (42) suggested that social inclusion for older people can be supported across five key areas: (1) continuity (i.e., absence of barriers to continued participation in long-standing activities and interests); (2) compensation (i.e., the ability to meet basic health and social needs in spite of age-related disabilities); (3) connection (i.e., opportunities to develop and maintain meaningful interpersonal relationships); (4) contribution (i.e., opportunities to participate in and have an impact upon one's social environment); and (5) challenges (i.e., development of stimulating new activities and interests). Scharlach and Lehning (28) go on to identify the key components of social inclusion for older people: reciprocal social exchange that promotes interdependence rather than inequity and disempowerment; social integration that supports social identity; role fulfilment and maintenance of self-construction and self-esteem; social recognition from community members and themselves; meaningful social interaction; and social agency rooted in mastery, self-efficacy, and perceived control of oneself and one's environment (28).

Levitas et al. (44) refers to social exclusion as being one of social deprivation, in terms of lack of integration in community, participation in community and civic life and exclusion from the benefits others are entitled to such as lifelong learning and education. Social inclusion encompasses multiple aspects of ageing, such as civic engagement, outdoor spaces, social participation and supporting an ageing workforce as forms of everyday inclusivity (45). In providing opportunities for social inclusion within the context of an age-friendly community, it also constitutes supporting meaningful roles for people in old age (46). Research has identified the importance of enabling social inclusion for older people within the context of the age-friendly city, building social participation and engagement, developing strong social capital and connections and developing a strong sense of place identity and attachment in old age (40, 47). Supporting social inclusion amongst older people is therefore recognised as a key priority and goal for the age-friendly city.



Smart Technologies and Social Inclusion in the Context of Population Ageing

Smart technologies have been introduced in a number of ways at a home and community level to improve quality of life and independent living for older people, whilst offering opportunities for social inclusion (48, 49). At a city-level, technologies offer potential for the widespread diffusion of monitoring and sensor technologies to support transport delivery, mobility, and efficiencies in urban services via continuous and real-time monitoring (50, 51). In supporting an ageing population, Righi et al. (52) envisioned the potential for smart cities to deliver intergenerational urban communities through ICT interventions that are shaped around the interests and social practises of older people and which enable intergenerational connections to be formed. van Hoof et al. (35) identified how smart technologies can be deployed to support older people, e.g., health monitoring and emergency response systems, alongside assistance for activities of daily living in the context of the smart city. Others have highlighted the importance of scaling up what have been largely individually deployed interventions to date (e.g., body-worn sensor technologies) into an interconnected “city” scale approach thereby maximising what the smart city can offer (53). Likewise, advances in smart homes offer potential to support independent living, yet as van Hoof et al. (35) note, adoption is not widespread and lacks the connectivity across scales e.g., older people, carers, government, policymakers, which smart cities offer a potential framework for. As a result, smart city interventions to date have been limited in terms of realising their potential application for ageing and age-friendly cities.

In addition, there are a number of challenges in delivering technological products and services to older people (54, 55). Technological interventions have been relatively successful in responding to some of the functional needs of older adults, e.g., through medication reminders, but less so at delivering on broader challenges, e.g., those related to social inclusion including community engagement, social participation and equitability (56). Second, technological supports often fail to respond to the heterogeneity of the older person, both in terms of the ageing process and changing requirements across cultures in terms of what older people want from the technology (57). Third, the increasing Internet of Things (IoT) has raised new inclusion and equitability issues between who has access and who does not, and digital literacy which presents many from accessing online supports (58). The latter has been much discussed in the literature on smart cities and the digital divide (54, 55), pointing toward the “unevenly wired” and schisms between the “information rich” and “poor” (59). Reasons for the digital divide affecting older people vary but include: limited opportunities to accessing the internet (60); societal and individual attitudes impacting ICT use (49); physical health and learning disability barriers (61); socio-economic status and levels of deprivation (62) and differing interests in terms of what people want from the internet (63–65).

In summary, whilst there has been considerable policy rhetoric around the smart city, the role of older people, age-friendly environments and social inclusion in this agenda has received little discussion. Not only does this limit what can be said about ageing, smart cities and inclusion in empirical terms, but also prevents us from shaping smart “age-friendly” urban environments which deliver improved social inclusion and well-being for older people. In response, the aim of this paper is to explore the experiences of older adults living in a smart city in China and to understand how social inclusion amongst older people can be supported in relation to technology development and smart city intervention. This is underpinned by the following research questions: (1) how is ageing in place and social inclusion experienced by older people living in a case study city in China?; (2) how do older people perceive technology and smart cities within their everyday lives?; (3) how can smart city interventions support the social inclusion of older people through the development of age-friendly cities and communities?




METHODS

This study undertook a case study approach in Chongqing, China to capture the experiences of older people living in a smart city. The city of Chongqing is located in western China, and it is one of four municipalities that is administered directly by the central government [(66), pp. 43–44]. By the end of 2019, the total registered population in Chongqing was 31.24 million, of which 4.674 million people were aged 65 and over, accounting for 14.96% of the total population (67).

During China's period of rapid urbanisation, the Chinese state has strategically promoted various models of urban development e.g., eco cities and low-carbon cities (68). Over the last 10–15 years this has focused on smart city development. In 2013, the Chinese Ministry of Housing and Urban and Rural Development (MOHURD) announced that 193 Chinese cities had expressed a plan to “go smart” while approving nearly 300 cities to pilot the smart city concept (69) of which the case study city, Chongqing, was proposed as a key city. Subsequently, in 2015, the Chongqing municipal government launched a Master Plan for supporting Chongqing's Smart City development, 2015–2020, and in 2019, the “Chongqing New Smart City Construction Plan (2019–2022)” was developed (70). In the Smart City Plan of Chongqing, Yuzhong district was designated a smart city pilot district, aiming to provide impetus for other national and regional strategic smart cities (71). Taken into account its geographic location, population density, background in terms of economic and cultural development and ageing demographics, Yuzhong District was selected as the case study site for this research. There are 580,000 people living in Yuzhong District, with 120,000 people aged 60 and above, accounting for 19.76% of the total population within the district (72). Compared to other pilot smart city sites, Yuzhong District has the highest proportion of older people.

The study undertook initial pilot work in February and March 2019 to build an understanding of the case study context and to apply and refine the data collection instruments. The main fieldwork was undertaken across December 2019–January 2020. The participants in this research represent older adults aged 60 and above, across three communities in Yuzhong District of smart city Chongqing: Shiyoulu Community, Hualongqiao Community and Dahuanglu Community. Three communities were selected based on the learning from the site visits and place observations which were conducted as part of initial pilot work. In the observations, we undertook an audit of the community including for e.g., quality of outdoor spaces, services and amenities, and other aspects of the built environment. Combined with desk based work, we selected three communities representing diversity in terms of their spatial and physical characteristics, ageing populations, income (low, medium, and high), smart city development (implementation pathways), housing types, and other physical characteristics including built environment supports (see Table 1).


Table 1. Comparative information across three case study communities.
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The focus of this research was to understand how social inclusion amongst older people can be supported through smart city development. The research design utilised multiple qualitative research methods, including semi-structured interviews (n = 69; 23 older people and 46 professionals), walk-along interviews (n = 21 older people), and focus groups (n = 20 older people spread across three focus groups), undertaken with older people and stakeholders of smart cities. A total of 64 older people engaged in the research across three selected communities (mean age 72.57, age range 60–90, with 25 male and 39 female) (see Table 2). Participants ranged in terms of gender, ages, socio-economic background (low, medium, and high levels of income), health status, education, living status, and household composition. A further 46 semi-structured interviews were conducted with smart city professionals involved in either ageing policy and practise or the delivery of the smart city agenda, including local government officers, technology companies, service providers, private companies, and care providers. In this paper, we present findings from the semi-structured interviews, walking interviews, and focus groups conducted with older people to better understand the experience of older people living in a smart city.


Table 2. Sample of participant older people's characteristics.
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All the semi-structured interviews with local older residents were undertaken at the initial stage of data collection. All interviews were conducted in a place of choice for older people, with the older people's activity centre and public gardens being chosen by most participants as they represented safe and familiar environments for older people. After the semi-structured interviews with older people, participants were invited to undertake walking interviews and focus groups. Some older people chose to walk with the researcher after the interviews, while others undertook walking interviews after the workshops. A small number of older people did not wish to participate in either walking interviews or workshops due to health-related problems, mobility issues or because of their busy schedules. Focus groups were organised with local older people in each local community, and comprising 6–8 local older people in each group. The first focus group was held at the local community centre in Shiyoulu Community, the other two were held in local ageing care service centres. Local ageing care service centres are owned by private companies and ageing care institutes, in partnership with the local government. They are places which provide caring services and assistive technologies to support older people living in the local communities. Interviewees did not receive any reward for their participation in the study. All interviews were audio recorded.

All audio recordings were fully transcribed in both Chinese and English and prepared for full data analysis. The full interview transcription files were analysed in Nvivo12 through a thematic analysis approach using the six steps adapted from Braun and Clarke (73). The first phase involved reading and re-reading the transcriptions in order for the researcher to familiarise themselves with the data. The second phase involved coding the transcripts for initial themes, and organising the data into different groups and codes. The third phase involved searching for themes and considering how different codes may combine to form overarching themes. The fourth phase re-focused the themes and double-checked how they inter-relate to the coded extracts. Finally, each theme was defined and named. The resultant themes and quotations are used to support the findings of this research.

Prior to commencement of the study, a full ethics review was approved by Heriot-Watt University's School of Energy, Geoscience, Infrastructure and Society Research Ethics Committee. Before beginning data collection, informed consent was received from all participants. Participants were made aware of the research aim and objectives, what is expected from them in terms of data collection, and how the data would be recorded and re-produced. Issues of confidentiality and anonymity were discussed with older people. The data collected was safeguarded and stored in password-protected files.


Findings

In order to understand how social inclusion amongst older people can be supported by the delivery of technological initiatives and smart city interventions, this research identified three key overarching themes through the interview data: (a) Challenges to Delivering Social Inclusion for Older People through Smart Cities; (b) Opportunities to Support Social Inclusion through Smart Cities; (c) Public Participation and (Dis)empowerment in Smart Cities; these were supported by five sub-themes (see Table 3).


Table 3. Themes and sub-themes from the thematic analysis.
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Challenges to Delivering Social Inclusion for Older People Through Smart Cities
 
Reinforcing Social Exclusion and Inequality Through Smart Cities

Research has identified some of the concerns about smart cities delivering inclusive social outcomes for urban citizens (74, 75). Our participants discussed a number of barriers and challenges to the deployment of smart technology in improving the lives of older people. Many expressed financial concerns around smart technology use. While older people recognised the importance of technology in supporting ageing in place and health and well-being in old age, worries over their financial security were seen as a significant barrier to adopting smart interventions. Here, older adults were concerned about technologies being available only for the “well off,” potentially widening existing societal inequalities in old age:

“I like smart technologies. They are great and important. I know it won't be a problem for those older people who have a high retirement income. But there are those who have a low retirement income, it will be a problem … it is a problem of financial income, certainly, the purchase of technology products are very expensive, the more intelligent products cost more. My family cannot afford it. You cannot say your family can afford; other families can, maybe he cannot.” (Male, 78, Hualongqiao Community)

In addition to income and financial insecurity, a number of interviewees were concerned that smart city interventions would also open up spatial inequalities, creating an urban (“well-connected”) and rural (“not well-connected”) divide. Given the significant socio-spatial inequalities between urban and rural communities in China (76), digital interventions have the potential to “exclude” vast numbers of older people from accessing supports:

“Yes, they are important [smart technology] and good. But I'm from a rural area, I don't have a retirement income, nor social pension. I'm living with my children and I eat whatever they buy for me. I have no income; I have no money. I cannot afford to buy these high-tech products.” (Female, 63, Dahuanglu Community)

Exacerbating these spatial and social issues, older people were also concerned about the extent to which smart cities would lead to the commodification of products and services targeted at and potentially exploiting older people. Research has identified concerns about the role of private companies in commodifying services and products which may target vulnerable groups in the application of smart cities (77). As a result, whilst many pointed toward the benefits of smart technology, older adults were concerned they would be “left out” of the smart city agenda as a result of their material circumstances:

“Yes, they are important [smart technologies]. It can measure blood pressure, locating where you are, and many other useful functions. But the quality has to be good too, to make sure of the accuracy of the result. But my biggest concern would be the price. I think they are very expensive. Most smartwatches cost 2000 Yuan (≈225 GBP), too expensive.” (Female, 79, Shiyoulu Community)

Older people also felt that levels of education would determine ability to use smart technologies with the “less educated” being excluded. Participants argued that level of education amongst older adults directly affects their ability and interest in technology use, challenges which have been well-documented in the literature (78). Due to the impact of past political influences, the Cultural Revolution in particular, a number of older people have traditionally been excluded from educational opportunities (79). Many felt they were not in a position to learn smart technologies and to develop the necessary knowledge around them. This had the potential to open up a cohort and class divide excluding the most vulnerable older adults from accessing smart interventions and excluding many from lifelong learning opportunities:

“You say that technologies, these are for people with higher educational background. Some older people can use it, but most of us cannot operate it. Especially people born in the 40/50s, we went to technical school at best. We do not enter university and receive higher education, we do not understand how to use technologies, we cannot use it [technology], cannot understand it [technology].” (Male, 75, Dahuanglu Community)

“That [technologies], of course, it requires a certain amount of knowledge, I have not received any education, I am an uneducated person, then we will certainly not use it [technology].” (Male, 65, Dahuanglu Community)

In addition, older people pointed toward a number of key challenges in implementing smart cities: (i) low technological take up amongst older adults preventing adoption of interventions; (ii) difficulties in perceiving how smart technology might bring about health and well-being benefits; and (iii) poor levels of participation and engagement amongst older people in the development of the smart city agenda:

“High-tech. we do not use these, and we do not understand what is that [smart technology]. Everyday of our lives, like today, is that we cook for ourselves, eating and watching TV ourselves. There is no high-tech. All day long, we do not participate in any social activities, and no one comes to inform us. (Female, 75, Hualongqiao Community)

“I think they are very important, all aspects are very helpful to older people. But I have not been heard about this, neither been exposed to the local development [of smart technologies]. I don't care about them, I don't use technology all the time.” (Male, 84, Hualongqiao Community)

In summary, our participants expressed a number of concerns about the deployment of smart cities and technologies, raising issues about their ability to bring about “inclusive” interventions for older people. In this sense, there remained considerable work to do in terms of reconciling smart cities with a socially sustainable agenda for older people in order to deliver opportunities for ageing in place.



Changing Technologies, Smart Interventions, and Older People's Requirements

In terms of older people's experience with accessing technology, older people argued that the design of technology did not often take into account the diverse requirements of older users. Many depended on others including family members to access online supports, raising concerns about the comprehensibility of technological supports, an issue which has been raised in the literature (80). A number of participants reported the need to be “navigated” through technology (a “digital pathway”) in order to access the services and supports they needed:

“Technology is actually very good for our older people, but we have no one to teach us and no one to guide us… My child helped me making an appointment for visiting GP, but I can't get a specialist number. I don't use online registration, I don't know how to do it. It's all because we don't have anyone to guide us.” (Female, 65, Dahuanglu Community)

Some older people reported that “complicated” and “cumbersome” technologies led to poor experiences when using technology, and often failed to support changing requirements in old age (81). Technologies and digital devices were seen as rapidly changing, which led to confusion and anxiety for many older people. Similar issues were encountered in terms of information and communication, with barriers to accessing technological supports in languages they could understand:

“All I think of this is that the smartwatch I've used before. It can measure blood pressure, heart rate and so on. I used that before, but it was so much complicated to use, so I threw it away. Even the language is also English. I am a Chinese speaker, and I don't know anything about English. How can I use that watch?” (Male, 68, Dahuanglu Community)

Other participants felt excluded from using technology as a result of physical disabilities and cognitive impairment, groups of older adults who are already amongst our most isolated and disconnected (82). For those experiencing declining cognitive function, accessing technology and digital devices was complex, with some lacking the social support and training available to provide assistance. As a result, the following older adult living with mild dementia, reveals the challenges of using technologies:

“My children come to visit me once a week. They usually give our lessons on using digital devices, like teach me how to use the phone. We want to learn how to use the smart phones like younger people do. But we cannot and it is very difficult to us to learn how to use. We, two old people, in the class we could understand some. However, every time after they leave, we forget quickly. We literally just forget how to use that device again. We always forget how to use it even though they already taught us.” (Female, 73, Shiyoulu Community)

In summary, whilst technologies often form a ubiquitous and pervasive aspect of our everyday environments, there remains barriers and challenges to their uptake, and which prevent them from being adopted as part of an integrated part of everyday life. These barriers are compounded by mistrust in using technologies, and insecurities which are further heightened by issues of privacy and data use, which we discuss in the following section.



Insecurity Arising From Cybersecurity and Privacy Issues Through Using Smart Technology

The impact of digital surveillance has been widely discussed in the research raising ethical and political issues related to the security of individual privacy and data management (83). This has become more acute in the context of smart cities, given the potential for continuous data monitoring across urban environments (84). At the same time, concerns around data surveillance have been heightened in China as a result of moves toward using smart interventions to monitor and potentially control behaviours (85). In the interviews, some older people raised concerns about how technologies and digital settings can address the issue of data exposure and protect personal privacy. The privacy of users and confidentiality were determined as the most important aspect impacting older people making decisions on whether to adopt smart technologies and monitoring in the home:

“Technology is important, but what if someone is monitoring me? I don't like being monitored and I won't agree to disclose my privacy.” (Female, 75, Dahuanglu Community)

Whilst in-home surveillance theoretically supported health care, security, and independence whilst living at home, some older people felt uncomfortable and insecure in relation to the monitoring of in-home activities. Many who had used technologies previously, felt their activities and movement were being monitored and restricted. This raised serious concerns within the context of smart cities, and the integration of real-time monitoring on a wider scale:

“I used security cameras before, I installed security cameras at home. It was originally used to monitor the kids, but instead put me under surveillance. I said to help me monitor now. Feel also embarrassed. I just don't like it. Why does it also monitor me? I don't like that … Imagine if this was on a city level. I don't want to disclose my private information to anyone.” (Female, 76, Dahuanglu Community)

Feeling insecure is also reflected in perceived mistrust in terms of who is controlling, accessing, and using the information of online technologies (86). Due to a lack of digital literacy, older people reported that it was difficult for them to manage online for fear of being exploited and anxieties of being “watched” and “controlled,” key concerns around surveillance and smart cities that have been identified in other research (87, 88). As a result, older people tended not to use the internet or digital access, calling for greater control over its deployment and use:

“Yes, the market needs to be better regulated and require security regulation supported by the government. Every time I use my phone and try to access website, I literally do not know which one I can click, which one I cannot. For example, many times I hear on the news that fraudulent companies specialise in targeting and scamming older people…. Those information online, what is trustworthy, and what is not reliable, I am an old woman, I don't know. Sometimes, I just click the pages in a randomness, then it shows up, then we are cheated and caught up in the scam.” (Female, 67, Dahuanglu Community)

In addition to the challenges of privacy and confidentiality in adopting technology, using technology and ICT at the scale of the city was new for many older people, resulting in a perceived lack of confidence in using smart technologies. Some older people expressed feeling anxious about using smart devices (“fear of getting it wrong”), heightening feelings of insecurity:

“For example, they say that we can give advice to the government online (e-governance), but I'm so afraid to click on those digital things. I actually envy those people who can use that (digital technology and application). But I'm not good in using those things and I can't use it. I have to learn, but I'm afraid I'll get it wrong and use it wrong. I have a headache when I think about using technologies.” (Female, 75, Shiyoulu Community)

Moreover, compared to the younger generation, older people had less experience and exposure to AI and other information technology, whether it is self-driving cars or mobile devices. As a result, older people felt that they are more likely to encounter barriers and psychological challenges to accessing digital systems. Others were concerned that technologies which are ill-thought through would not afford older people the safety and security that they needed in terms of trusting the technology:

“I've heard of self-driving cars, but I don't know how to operate them. And I think this car [self-driving] must not work in Chongqing, at least it needs another 10 years. The roads in Chongqing are very winding, climbing up and down, turning corners. Self-driving cars will take some time. And this technology is immature ah, there will be certain safety concerns. I'm afraid to use it now; after all, the technology is not mature.” (Male, 69, Hualongqiao Community)

Taken together, the themes above reveal many ethical challenges and barriers to delivering social inclusion for older people through smart city interventions. These issues point toward the need to reconsider and perhaps reconfigure notions of security, privacy, safety, and ethics in the context of smart city interventions in order to ensure older people feel safe and secure.




Opportunities to Support Social Inclusion Through Smart Cities
 
Digital Technologies to Enhance Social Connectedness of Older People

Research has identified the potential social benefits and impacts of smart city interventions in terms of connectivity and mobility (89), but there has been no research exploring issues of social inclusion for older people. In identifying opportunities to improve social inclusion through smart city interventions, older people highlighted the importance of social participation and engagement as a key priority in terms of social well-being, including familial contact and social relations:

“Technologies, such as smart phone, are important for me in my everyday life. It makes my life convenient. I love to play Mahjong with my friends. Like today, I want to play Mahjong and meet my friends. I then called my friends directly. Ask them if they can make an appointment this afternoon and just come and play Mahjong together…. Also, I need to connect with my family…. You need to hang out, travel, contact friends and families. Keeping contact with friends and families are important to me in every day.” (Female, 65, Shiyoulu Community)

For many older people, smart cities have an important role to play in building connections and supporting older people to maintain meaningful interpersonal relationships. For example, in understanding what the main role of using mobile phones is for older people, participants emphasised that social companionship was important, through informal chatting, sharing images and news about day-to-day life events on social media platforms i.e., WeChat—a Chinese social media app.

In addition to the relational aspects of friendships and family, there was a specific role for technology in supporting everyday informal care in old age. This was related to activities of daily living e.g., sleeping, eating, and monitoring health and well-being alongside social support networks, suggesting a role for integrated smart technologies in linking informal care:

“The other thing is that my daughter has given me a new smartphone and everyday I use it to talk to my friends. My children will contact me on the phone. They will ask each other, how are you, what are you eating, did you sleep well last night? It's time to put on some clothes today. And which classmates ah, like our age, classmates are still around, so classmates in the phone shouted to catch up, then we go and meet up.” (Female, 87, Dahuanglu Community)

In addition to physical and social supports, staying connected to local services was deemed essential for older people and a key component of the age-friendly city, to ensure access to information and services. For older people, staying connected supported older people's sense of social engagement and feeling of security and safety:

“The ones I mentioned earlier, like travelling, contacting relatives, safety are all sprinkled in. I have a mobile phone, for example, so if something happens to me, I can call the hospital, or I can tell my relatives, or my friends, and it brings lots of convenience to me. Whether it's physically or mentally, it certainly gives me a fair amount of help and support.” (Male, 66, Hualongqiao Community)

Many participants identified the opportunities that technology can bring, reporting that using computers and mobile phones, particularly devices with interactive and communication-enabled applications brought opportunities to feel more included. Online networks can foster greater social interaction, particularly for those that are geographically disconnected (90). A number of older people in our study reported a sense of “being part of the outside world” as a result of technology, increasing happiness and well-being, and supporting ageing in place:

Interviewer: “Do you think that smart technology contributes to ageing?”

Participant: “It's very important. If you're connected to the internet now, you're basically connected to the outside world, and if you're connected, you don't feel lonely, because if you're at home alone, like you used to be, you'll get sick. If you're online now, you have more friends, you talk more and you're happier.” (Male, 60, Dahuanglu Community)

Participants also commented on the potential for using the internet and digital technology to access care services, medical advice and formal care in old age. Some older people felt that the internet and technology actively allowed older people to develop and maintain a close relationship with formal carers and healthcare practitioners. Thus, the smart city offers potential to deliver more meaningful interventions for older people if they are closely integrated with formal care (and in person, face to face) supports:

“In my case, that is to establish contact with community social workers and health care professionals to ensure good health. I have no one to take care of me and no children. If you get sick, you don't have anyone to take care of you, just like in some places, you die at home without even knowing. But here has volunteer services. The volunteers will come to visit once or twice a month. They will come to visit us once or twice a month and give you a talk, usually for an afternoon. They ask us what other needs we have, and they talk to us… you can call them if they are not feeling well. There is also a community-based family doctor who has come to our house a few times to see if we have any health problems, to see whether our blood pressure and blood sugar is high or not.” (Male, 90, Dahuanglu Community)

In building a sense of connectedness, older people reflected that beyond access to ICT and digital information, smart devices and websites have expanded sources of access to knowledge and information. Many reported having widened their interests in later life, developing their intellectual curiosity in terms of local and global affairs, and had a real desire to improve their personal skills, competency, and literacy in old age:

“There is a role for smart technologies, that is watching TV, for example. By accessing information online and TV can increase the breadth of our social news, information and knowledge” (Male, 69, Hualongqiao Community)

“This is very important, my generation is fine, we basically know how to use it, nowadays mobile phones are very important, we are contacting each other online. Reading news online and learning information online” (Male, 60, Dahuanglu Community)

Through using technologies in everyday life, older people realised their benefits in terms of establishing and sustaining relationship with caregivers, friends, and relatives. This provides much needed security in old age in terms of ageing in place. By accessing digital information and smart technologies, older adults could feel a proximity to people and services. Therefore, a key challenge for smart cities is how to establish online networks that enable older people to promote reciprocal social exchange and foster interdependence.



Technology to Support Mental and Physical Health Well-Being of Older People

For our participants, feeling secure also included having access to resources and knowledge to make their own decisions about their health and well-being. Older people reflected on the value of digital technologies in providing mechanisms to enhance opportunities for older adults with mobility limitations to use digital devices to maintain quality of life. Self-management of health and well-being through technology is seen as an important in determining independence and autonomy in old age (91) and in using smart products, i.e., smartwatch and smart beds, which have features to measure blood pressure and heart rate, allowing for everyday monitoring (92). Amongst our participants, older people felt that taking effective actions to respond positively to their health conditions was empowering and a sense of security came through having knowledge of that information and being able to respond to it. This was an important aspect of social inclusion for older people:

“You know, like mobile phones, those phones can measure blood pressure and all that. My husband has high blood pressure, so I just take the phone to test his body and use these devices to estimate if he has high blood pressure or not, and he knows what his blood pressure is. If his blood pressure is high, he then would take some medicine quickly.” (Female, 81, Dahuanglu Community)

“The economy is growing, technology has developed, and there are many benefits of using technologies. I see that the smart mattress can cheque blood pressure and physical fitness, which is very good, that brings lots of help for older people. Through these body tests, we can detect physical and health problems early and seek early medication and treatment from doctors.” (Male, 84, Hualongqiao Community)

Many older people we interviewed encountered social exclusion often as a result of their restricted mobility. Declining physical health gradually led older people to spend more time at home, resulting in feelings of isolation and exclusion. For many this was related to the absence of opportunities for transportation and mobility. Participants stressed the value of smart technologies in supporting the age-friendly agenda, for example, through supporting mobility and maintaining the home. In supporting everyday tasks and overcoming physical barriers, older people reported that smart technologies could free up more of their time and opportunities for social participation and civic engagement. Despite this, many were still to see any real benefits or smart city applications in their everyday lives:

“The important thing is that you can buy a self-driving car, for example, if you want to go somewhere, you tell the car (self-driving car) and it comes to pick you up. Also, when the car arrives at our destination, the car will automatically notify us to get off.” (Male, 75, Dahuanglu Community)

“If features of smart technologies can be achieved and applied to older people, of course, then these can help… such as robots can sweep the floor, do housework for us, those features are very good. But now we have not seen those things happened to us, our community does not seem to have seen those robots sweeping the floor.” (Male, 70, Shiyoulu Community)

While older people reported feeling insecure and uncomfortable due to in-home surveillance, older people did report a flip side to this, in terms of enhancing security and safety. Smart technologies had a potentially positive role to place in enhancing feelings of security e.g., through real-time detection, hazard warnings, emergency response, as well as everyday reminders. The fact that older people could “monitor and see” the technology was important:

“If it's a smart home, if it's a burglar that comes into the house, the system will warn you and the police. Sometimes it also reminds you, for example if you go out and forget your keys, the smart device will remind you. It's just nice and convenient. If I put a camera in the house, at night when I'm sleeping, I turn this on at night. If a burglar comes in or something dangerous happens, I can know about it, and I can monitor it, I can see it.” (Female, 87, Dahuanglu Community)

In addition to physical supports, older people also reported on the importance of mental health and well-being in old age. For many, smart technologies did not necessarily need to be integrated into homes and buildings to bring about benefits. The use of portable products such as mobile phones, smartwatches, wearable devices and robots had the potential to deliver advantages. For many, smart technologies for older people afforded a feeling of “companionship” and comfort in old age. Here, it was important that technology was able to develop a two way relationship with the older person, offering a range of physical and social benefits:

“I have a robot, and there is a robot in my house. It's called “Meihao.” Every time you shout “Meihao, Meihao! I want to listen a storey.” and it will tell you a storey… But now it doesn't work because it needs internet support, it doesn't work without internet support. It's connecting to the internet, and when it's connected, it's ready to use. Call him to sing to you, and he will sing to you. When you are not feeling well, you can ask him what medicine you need to take. It will also tell you. He says, “You should go to the hospital and see a doctor.” Then I would go to the hospital.” (Male, 75, Dahuanglu Community)

For some, older people felt smart environments had the potential to support their everyday life by being able to diagnose and intervene in response to health conditions, which has been a key area in the development of technology for older people (93). Through connecting to medical services and GPs, smart devices facilitated more support, flexibility, and convenience in the lives of older adults:

“If you are sick, you have to tell him (e-health service). The doctor will answer you, which medicine you should take, which place you should go, where you are not well. I went to buy medicine this afternoon and there was a computer doctor at the Pharmacy. When you see the computer doctor you just have to tell him what is wrong with you and where you are not well? The computer doctor will then tell you what medicine to take.” (Male, 81, Dahuanglu Community)

In summary, smart technologies can provide opportunities for improving the social inclusion of older people, through supporting everyday tasks, enhancing a sense of security and facilitating social participation. Through improved connectivity, older people can receive physical support through using digital technology to maintain social connections, and ultimately contribute to the social inclusion of older people, improving access to supports and resources to age well.



Public Participation and (Dis)Empowerment in Smart Cities

Participants reflected on the issues of involvement and participation in the smart city agenda. In discussion on the progress of smart city development, older people reflected that there is neither the chance to participate in local development, nor has there been tangible improvements as a result of smart city initiatives. Whilst many had heard of smart cities, older people felt that smart city development had afforded little impact on their everyday lives:

Interviewer: “Do you know there is a smart community in Shiyoulu, Yuzhong District? Can you feel the change?”

Participant: “Yes. We know it. Our district has one as well. I heard that our universities and governments spent 30 million to build one. But I haven't felt any changes.” (Female, 75, Shiyoulu Community)

There were few opportunities for older people to input into the decision-making process within communities, reflecting a lack of formal engagement opportunities as part of the smart city agenda. The lack of citizen engagement in smart cities has been noted as a shortcoming in the literature (94). Many felt as if they were not listened to and lacked knowledge of where to go to in order for their voice to be heard:

Interviewer: “Can you make advice or suggestions?”

Participant: “No. Nobody listens. Nowhere to speak, report and appeal. We cannot find that place.” (Male, 67, Shiyoulu Community)

Due to the lack of consultation and engagement between older people and government, participants expressed a feeling of distrust toward the government. Many were sceptical as to the extent to which the policy around smart cities would be translated into actual practise:

“Now the old people mostly complain that the government do not follow their words. They say one thing but do another.” (Female, 75, Shiyoulu Community)

In having their voice heard, many felt that there was a stigma around ageing and older people, with their opinions and expertise being afforded lower priority than others in the smart city agenda. Participants reported a sense of helplessness, reflecting on their perceived lack of value to the local community, and a feeling of marginalisation:

Interviewer: “What do you think is the best way for older people to improve the current problems?”

Participant: “Nothing needed. An old person can do nothing. Others dislike older people.” (Female, 83, Hualongqiao Community)

“It is nonsense to participate in the local development, because nobody wants to hear our voice. Nobody really cares what we say whenever we give suggestions and comments on developments such as the smart city. We've been marginalised. Who cares about you? No one care about you.” (Male, 67, Shiyoulu Community)

Participants emphasised the value of participation in the community in terms of being informed and aware about what is happening. In the types of participation which could be better supported through the smart city agenda, older adults specified both online and offline. For those experiencing mobility challenges, then online participation provided an opportunity to participate, providing they had the technology and means to do so. For others, collective participation through in-person and face to face engagement was important. In all cases, engagement and participation in the smart city agenda were seen as integral to feeling a sense of purpose and citizenship in society:

“So participating in making smart city policies or getting involved with the society should be accessible from both online and offline.” (Female, 87, Dahuanglu Community)

“I think so. It can broaden our views. It would be convenient. And we can have a better involvement with society, which is also a kind of way to participate in society.” (Male, 84, Hualongqiao Community)

In addition to having the opportunity for older people to participate in the planning process, many reported on the need to ensure that the experiences of older people are incorporated into the smart city agenda. By involving multi-agency groups and engaging rights and advocacy organisations in the smart city agenda, then the rights and interests of older people can be increasingly protected. To others, the role of older people as community leaders was central to developing smart city interventions that reflected the requirements of older people. An enhanced role for older people's champions as advocates for change was important in delivering meaningful interventions:

“Then we need the community leaders to manage the community well. They can lead us and guide us. If they do not manage the community, then no matter what things we do is meaningless.” (Male, 67, Shiyoulu Community)

For others, participation in the smart city agenda was closely related to the quality of engagement with services. Although older people felt that accessing services and information online was important, smart technologies cannot replace manual and face-to-face service delivery. The importance of “local navigators” was crucial here, having offline services and guidelines available in the local community, advising people through the technologies and services to facilitate access for older people:

“Those digital services are good, I know. But the problem is that we don't know how to use it. For example, if you want to take a taxi outside, you have to book it online, because there are many internet cars now, we, older people don't know how to take that digital taxi. So we don't even take a taxi because we don't know how to use that app and there's no one to teach us, no one to guide us. For example, if you don't know how to use it, it would be helpful if the community or the platform could have someone around to teach you how to use the application and guide you when we are using these services. Without someone to teach us, we don't know how to use them, and we won't use it.” (Female, 76, Dahuanglu Community)

Perceptions of participation and engagement raise critical questions for the smart city and ageing agenda. A lack of opportunities to participate in smart city development could potentially exclude older adults from the decision-making process resulting in disengagement and disillusionment with smart cities. In our participant accounts, this was linked to feelings of disempowerment and disenfranchisement, as well as undermining their sense of citizenship in the smart city. Building trust and reciprocity among government, service providers and older people is an essential step toward developing inclusive smart age-friendly cities. Different forms of participation are needed to reflect the desire and ability of older people to participate in different ways. Likewise, the voice of older people needs to be shared and heard in a more meaningful way, prioritising their experiences of living in communities.





DISCUSSION

In this study, we sought to explore experiences of older people living in a smart city and discuss how social inclusion amongst older people can be supported in relation to technology development and smart city interventions. Through the five key themes presented in this paper, we have explored the role of smart city development in the lives of older people and its ability to support the ageing in place requirements of older people. Our findings revealed there is the potential for technology and smart city interventions to address some of challenges of an ageing society (23). For example, in maintaining and supporting strong familial connexions while strengthening the social participation of older adults. Likewise, smart cities can potentially provide opportunities to access health information online to enhance self-health management and well-being. Yet smart cities also bring about challenges that need to be overcome in order to support the inequities of ageing across urban environments. In some cases, the smart city agenda and digitization more broadly has the potential to reinforce urban inequalities, through inconsistencies in access to technology, thereby creating a digital divide and enhancing social exclusion (58). There was a deep misunderstanding and mistrust amongst older people regarding the use of the smart city and its aim e.g., surveillance. Furthermore, many feel excluded from the smart city agenda, excluded from urban place-making practises and the development and deployment of smart city technologies. In order to deliver smart, “inclusive” environment for older people, active participation and empowerment of older people should be considered as a priority in smart city development. In doing so, this discussion points toward some specific recommendations for ageing and smart city theory, policy, and practise moving forward, if it is to deliver socially equitable and age-friendly outcomes for older people. We bring together the findings from the research with the burgeoning literature on age-friendly cities and communities to identify potential ways forward.


Theories of Ageing, Place, and Technology

Theories of environmental gerontology have explored older adults relationship with their environment, building on notions of person-environment fit to explore the extent to which everyday settings e.g., home and community, support changing contexts in old age (95). More recently, this has included an appreciation of the relational, interconnected, and interdependent ways in which older people form attachments with their immediate environment (47, 96). At the same time, critical gerontology has identified the disconnect between technological interventions and ageing-in-place, citing that technological supports often lack the ability to deliver on forms of social participation and community integration which are integral to ageing-in-place (97). Going forward, further transdisciplinary work is needed to bridge theories of gerontology with smart city discourse, to explore how we can better integrate notions of ageing-in-place in smart cities. If we are to deliver smart urban environments that support older people, then we need to ensure that such technology is able to build relational aspects of place in the lives of older adults, where smart city interventions enable social participation, community participation and civic engagement. Likewise, there is a need to learn from smart city theory to examine how we can address issues of surveillance, empowerment, and rights to the city in the context of age-friendly environments. For example, theories of smart citizenship (98) offer valuable theoretical frameworks for conceptualising issues of power in the context of the smart city and emphasise the need to challenge top-down models of smart cities. This is important if we are to support a rights and citizenship agenda, where older people are central to driving forward smart city interventions.



Integrated Smart City-Age-Friendly Policy Discourse

Whilst social inclusion was considered important in supporting health and quality of life for older people, and many could see the potential for technological supports to enable ageing in place, there is no existing interconnected policy framework for ageing and smart city policies in China. Given the expansion of the smart city movement and the rapidly ageing society in China, closer integration of these agendas is important to realise the potential of smart urban environments in supporting positive outcomes in old age. Age-friendly interventions already offer a potential framework through which to connect the vision of ageing and social inclusion, of which smart cities and technology should be a cross-cutting strand. Important here, is realising and joining up the smart city agenda with each of the various dimensions identified in the WHO (27) age-friendly framework: (1) Outdoor spaces and buildings; (2) Transportation; (3) Housing; (4) Social participation; (5) Respect and social inclusion; (6) Civic participation and employment; (7) Communication and information; and (8) Community support and health services, so that there is a cross-cutting and holistic approach to bringing about change. This requires more integrated and joined-up solutions (41) that establish how smart cities can “speak to” and address some of the key challenges of an ageing population, e.g., housing, outdoor spaces, health and well-being, participation and engagement. Failing to deliver integrated solutions, will likely continue to see smart cities and ageing as separate strands of urban and social policy, creating silos and disconnected practise, which will fail to deliver the wraparound digital supports that older people need.



Ageing, Social Inclusion, and Connected Communities

Participants identified what they wanted from smart city technologies in terms of enhancing their social participation and inclusion, highlighting the importance of residing in connected communities when ageing in place. This involved three specific domains and criteria for the smart city in terms of enabling physical, social, and community connectivity. These were integral to personal development, maintaining interdependent relationships in old age, and supporting well-being and quality of life. Physical connectivity related to the direct engagement with services and service providers, enabling people to access services as and when they need them. Social connectivity related to how smart technology can facilitate social relations between family and friends, as well as informal social support networks to support everyday health and well-being. Community connectivity relates to the wider engagement of older people with the community, in terms of opportunities for participation and meeting others, i.e., involvement in community life. These three domains represent important areas of priority for smart cities, in terms of delivering on socially inclusive age-friendly communities for older people which support relational connections in old age and create truly interconnected and interdependent communities.



Inclusive Smart Cities and Widening Participation

Whilst ICT-based technology had the potential to bring benefits to older people's everyday life, there were a number of challenges to using digital technologies. These concerned: (i) financial constraints, (ii) digital literacy, and (iii) health and cognitive issues in old age which prevented older groups from being able to access digital supports. These exclusionary barriers have the potential to widen social inequalities and undermine the social inclusion agenda, compounding isolation and exclusion for the more “hard to reach” older adults. These issues have also been supported by Fang et al. (58) and Lee et al. (99) in the literature. As technology is becoming a more pervasive part of the urban environment, then services and supports are becoming increasingly digitally mainstreamed. Our participants highlighted serious concerns and anxieties regarding access to digital services. For those that are digitally connected, then realising those opportunities for active and healthy ageing will become more feasible in the context of a smart city. Educating older people to improve their digital literacy can potentially improve mental and social well-being (99). In contrast, for those who are digitally excluded, there is the danger that the inability to access supports will open up new health and well-being inequalities. Smart cities need to ensure that technologies are accessible for all, are inclusive (regardless of financial means) and that digital literacy becomes a central component of delivering interventions. Moreover, technological change can be overwhelming for older people, in the same way that housing transitions and other sudden societal changes can lead to negative outcomes in old age. Managing digital change and transitioning it effectively in the lives of older people is important if we are to realise the benefits of smart technologies.



Rights, Ageing, and the Smart City

In delivery of smart cities, two critical issues were raised in the context of rights and the digital city. In terms of governance of smart city initiatives, many were concerned about the ubiquitous use of technologies in monitoring the public and private life of older people. Participants expressed concerns over what data was being collected, how that data was being used and who controls and owns that data (83). This is perhaps more pertinent given the case study context and the increasing surveillance in China which has been well-documented (85). As smart cities have the potential to establish varied and complex digital connections across the city, there are concerns over its intrusion into private life. Here, the smart city agenda needs to ensure that autonomy, choice, and control are supported (81), involving older people in decision-making about how data is being managed and utilised. Too often, people are presented with a “privacy trade off” in being promised more efficient services, yet in supporting the health and well-being of older people, there should be clear transparency over monitoring technologies and the data that is being monitored. A related point here is the danger of creeping privatisation and commodification of services as part of the smart city (8), which many of our participants were concerned would lead to the exploitation of older people. The smart city agenda needs to ensure that the notion of rights is reconfigured in the context of smart technology, ensuring that the rights of older people to age in place are forefronted (e.g., right to move around urban spaces, right to safe and secure housing, right to employment opportunities), whilst balancing a set of rights in the context of technology and data monitoring e.g., the right to privacy, security, and safety. In configuring these rights, there needs to be a central role for older people's advocacy groups, NGOs and community stakeholders, alongside the public and private sector, in multi-agency partnerships built upon good governance and ethics, which ensures a rights based approach to the provision of supports for older people in the context of the smart city.



Co-producing Smart Age-Friendly Cities

Our findings pointed to a lack of information and knowledge amongst older people about the notion of the smart city and technologies associated with it. For many, smart cities were seen as empty policy rhetoric. This suggests that significant work needs to be undertaken around the smart city agenda to engage older people. Much smart city research has criticised its implementation in terms of top-down approaches to technological implementation. This has had the impact of alienating older people who do not talk “the policy language” from engagement in constructing what smart cities are and was deeply disempowering for our participants. As a result, thus far smart city policy has little relevance to older people and the practise responses have failed to address their everyday lives. Smart cities need to ensure that older people are (i) informed and realise the benefits of smart city interventions and (ii) are actively involved as partners in the design and deployment of the smart city agenda. Producing digital products that are responsive to the needs of the users will not only increase the acceptance of older people in a technology-led society, but will also bring positive outcomes for older people as technology is shaped around the lives of older people. There is much we can learn from the age-friendly city and community movement here regarding wider citizenship in the context of the smart city. For example, age-friendly champions and older people's forums have been fundamental in delivering on the citizenship aspect of the age-friendly agenda, where older people are at the centre of policy-making decisions. Similar empowering practises are needed to ensure that the voice of older people is used in a positive way to drive a smart, age-friendly agenda.




CONCLUSION

This research adopted a qualitative case study approach to investigate the experience of older people living in a smart city in China, and to discuss how technological initiatives and smart city interventions can support the social inclusion of older people. Our findings revealed the opportunities and challenges of supporting social inclusion amongst older people living in a smart city. In the research, we specifically focused on the lived experience of older people across three communities in a smart city in Chongqing, China. In terms of opportunities, interconnected smart technologies at a city scale, can deliver potential positive health and well-being outcomes, and our participants were optimistic about the role of smart cities in supporting age-friendly urban environments through deeper physical, social, and community connectivity. Yet, there exist a number of challenges to delivering improved social outcomes for older people, including how smart technologies can deliver improved autonomy, choice and control, as well as ensuring that smart interventions are equitably delivered including the need to: enhance social participation and social supports for all; supporting role fulfilment and changing identities in old age; and encouraging interdependence among older adults. Lastly, closer reconciling of the age-friendly agenda with smart city policy and practise is needed to ensure changes at the city level deliver promised well-being and quality of life benefits in old age. This is critical if smart cities are to respond to ageing societies and realise their potential role in delivering positive social outcomes for older people.


Limitations and Implications for Future Research

We conclude by highlighting some strengths and limitations of the work. This works draws upon experiential case study research in specific communities in Chongqing, providing insight into perceptions of smart cities and ageing-in-place amongst older people. Whilst this has addressed an important gap, more research is needed to explore perspectives across different smart city case study locations in China and globally (including the Global South) and their impacts on the ageing population. This would enable us to build up a more comprehensive understandings of smart city impacts across different city planning and governance frameworks. In terms of sampling, we do draw upon a diverse range of experiences by age, gender, and place, but it was outside the scope of this study to undertake an analysis of that data by specific age cohorts, although we recognise this is needed in order to capture the diverse experiences of different age groups in relation to age-friendly cities and attitudes to technology and smart cities which are known to differ by age (young-old; old; and the old-old). Likewise, the sample did not fully capture older people across various categories e.g., cognitive decline, although there is reason for us to believe that this impacts on technology use and the types of age-friendly interventions required at a community and city level to support ageing in place. Lastly, in collecting the data as part of this study, it was complex for older people to visualise the notion of the smart city. Prompts were often needed in focus groups, such as examples of smart city initiatives, to elicit discussion. This speaks to the need for closer involvement of older people in the smart city agenda, through city initiatives which directly engage older people to ensure they are more informed and aware of what constitutes the smart city, but which nevertheless also speaks to a weakness in the data collected.
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Dahuanglu community ~ Shiyoulu community (smart community)  Hualonggiao community
Semi-structured interview 10 6 7
Foous group 6 8 6
Walking interviews 3 7 8
N: 22 21 21
Age
Mean 74.91 728 700
Min. 60 60 62
Max. % 86 8
Median 75 73 69
Gender
Female 13 16 10
Male 9 5 1
Living arrangements
Living alone 2 2 6
Living with others 20 19 8
Employment status
Retiredt 20 15 20
Employed 0 6 1
Volunteer job 0 0 1
Unemployed 2 0 0
Vears living in area (unit: years)
Min. 0.08 5 2
Max. 50 60 62
Mean 9.76 260 8
Median 10 17 5
Income status (GBP)
Max. £555.56 £1,111.11 £666.67
Min. £8.89 £111.11 £222.22
Mean £308.89 £356.08 £407.41
Median £333.33 £333.33 £333.33
Landlord regstration
Landiord 15 16 12
Not landlord 4
Education
No qualification 5 3 0
Low 2 0 2
Middle 5 15 13
High 5 3

1. Educational level is indexed on a four point scale (no qualification = non-educational; low = elementary education and lower vocational education; middle = secondary education
and vocational education; High = college, university education, and scientifc education).
2. Referring to the exchange rate on 9 MAR. 2020, 1GBP equals to SCNY.
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