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Abstract: The development of smart cities has seen a shift in governance systems where citizens have gone 

from mere recipients of services to co-creators. As smart cities rely heavily on Information and 

Communication Technologies to achieve their goals, it is a challenge to engage older populations in digital 

participatory processes. A project-based learning course was developed at the Norwegian University of 

Science and Technology to challenge master students across all study programs to come up with ideas for 

tackling this issue. This paper presents the results of their multidisciplinary collaboration applied to real 

cases in municipalities in Norway. We find that a transgenerational approach is essential in the design and 

development phase of participatory methods to ensure better implementation and uptake of technologies. 
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

1. INTRODUCTION 

The United Nations General Assembly recently proclaimed 

the UN Decade of Healthy Ageing for the period 2021-2030. 

By 2050, it is predicted that over half of the world’s population 

will be living in cities, and by 2050 older adults will account 

for 16% of the world’s population. As a comparison, at the 

time of the Brundtland report “Our common future” in 1987, 

older adults accounted for only 6% (Das, Arai, & Kim, 2022). 

Therefore, there is a need to rethink the way we develop smart 

and sustainable cities to be not only “age-friendly” as 

prescribed by the WHO but also “age-ready”. The term “age- 

ready cities” was first used by authors of the “Silver Hues- 

Building Age-Ready Cities” report commissioned by the 

World Bank’s Urban, Disaster Risk Management, Resilience 

and Land Global Practice. It builds upon the idea of “age- 

friendliness” to highlight different pathways of ageing and 

urbanization to prepare cities for an older urban age focusing 

primarily on the built environment (Das, Arai, Chapman, et al., 

2022). For that, the report proposes a framework consisting of 

six action areas: 

• Universal Design toward age-readiness 

• Housing Solutions for age-readiness 

• Creating multigenerational spaces 

• Improved transportation 

• Making technology work for age-readiness 

• Efficient spatial forms. 

Two of the actions, ‘creating multigenerational spaces’ and 

‘making technology work for age-readiness’ were selected to 

work with students during a project-based learning course at 

the Norwegian University of Science and Technology in 

Trondheim, Norway. This deliberate focus on these two 

dimensions is motivated by the growing importance of 

inclusivity, accessibility, and user-centred design in the field 

of control science and technology (Aghdam et al., 2022; 

Bogataj et al., 2021). By promoting cross-disciplinary research 

and education, universities can help to bridge the gap between 

different disciplines and create a more integrated and holistic 

understanding of aging and technology. In this context, the 

students’ innovation has the potential to accelerate the 

development of more innovative and user-friendly 

technologies that cater to the needs and preferences of older 

adults and tackle related societal challenges (Fang et al., 2023; 

Hsiao et al., 2022).  

1.1 Creating multigenerational spaces 

The development of multigenerational spaces for an ageing 

society involves a range of innovative housing solutions, 

recreational facilities, public amenities, and community 

groups (Das, Arai, Chapman, et al., 2022; Grum & Kobal 

Grum, 2020). These efforts are crucial in creating an age-ready 

city that is adaptive, productive, and inclusive. In cities, where 

older individuals co-reside with their families or other 

individuals, there is less of a concern for segregation. 

However, if opportunities for mingling with others are 

inadequate, segregation can still occur within the home. 

Consequently, decision- makers within and outside the family 

may consider it more work to integrate older persons than 

segregate them.  

1.2 Making technology work for age-readiness 

Technology is a critical component of the infrastructure 

solutions required to support the age-readiness of cities, as it 

pervades all aspects of life. The world is being transformed by 

digital platforms, applications, robotics, artificial intelligence, 

and machine learning, which can greatly ease the lives of older 

people and their caregivers and service providers (Das, Arai, 

Chapman, et al., 2022; Nedeljko et al., 2021). These 

technologies can enable independent living, enhance their 

social connections, and access to services, and improve their 

overall well-being. Additionally, technology assists city 

governments in designing, tracking the use of, and monitoring 

infrastructure and services. 
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1.3 Challenges of older adults in smart city development 

In their article, Rogers & Mitzner (2017) highlight the 

challenges that older adults will face in 2050 due to age-related 

changes in their physical, perceptual, and cognitive abilities. 

They will require assistance with Activities of Daily Living 

(ADLs, such as bathing, toileting) and Instrumental ADLs 

(IADLs, such as preparing meals, managing medications), as 

well as Enhanced ADLs (EADLs, such as social 

communication, new learning). While technological advances 

could potentially support these activities, low adoption rates 

among older adults could prevent technology from fully 

realizing its potential (Fisk et al., 2020). This could lead to 

social isolation and reduced access to services that rely on 

technology. To address this issue, Rogers & Mitzner (2017) 

recommend that designers understand the fundamentals of 

aging and involve older adults early in the design process to 

ensure that technologies are easy to use and perceived as 

useful. 

1.4 Participatory approaches 

To ensure the success of smart cities projects, public 

participation has been identified as a critical element, 

prompting local governments to provide opportunities for 

citizens to participate. In an increasing number of 

municipalities, dedicated positions as “participation 

coordinators” have been opened within the planning 

departments to facilitate citizen engagement (Gohari et al., 

2020; Temeljotov Salaj et al., 2020). Nordic countries' recent 

smart city projects prioritize the improvement of citizens' 

quality of life and their empowerment to actively participate in 

city governance (Anttiroiko, 2016; Berntzen & Johannessen, 

2016; Simonofski et al., 2019). Some examples of this are the 

feedback and data collection through the use of online surveys 

(Johansen et al., 2022; Temeljotov Salaj et al., 2020). 

Participatory budgeting is employed to enable co-management 

of green spaces, while collaborative maps are used to foster 

community building. Research shows that the highest degree 

of public participation can only be achieved in the 

implementation phase of smart cities projects if higher 

ambitions were documented in the early strategic plan (Senior 

et al., 2021) (Fig. 1).  

This paper aims to operationalize parts of the “age-ready 

cities” framework with a practical example of creating 

multigenerational “spaces” while also catering for making 

technology work for age-readiness. 

We address the following research question: 

How can students’ innovations help cities to develop towards 

age-readiness by engaging older adults? 

We present the results of experimental research conducted 

during a project-based learning course at the Norwegian 

University of Science and Technology (NTNU) in Trondheim, 

Norway between 2021 and 2022. 

2. PROJECT-BASED LEARNING FOR STUDENT 

INNOVATION  

In order to prepare students for the professional life, the 

Experts in Teamwork (EiT) course was created for master 

students at the NTNU. The students are organized in 

interdisciplinary teams working on a real project (Larsen, 

2012). In the EiT course “From Users to Creators”, students 

were tasked with developing digital innovative solutions for 

empowering citizens to become co-creators of smart and 

sustainable cities. At the start of the semester, students were 

introduced to different ongoing urban transformation projects 

that they could use as a starting point to define the objectives 

of their solutions and work in a real-life context with access to 

project documents and key stakeholders. The students were 

supervised by a team of academics including one professor in 

Urban Facilities Management, one professor in Project 

Management and a doctoral candidate. In addition, they were 

mentored by stakeholders from the urban transformation 

projects in which the solutions were to be implemented. 

2.1  Challenges in sustainable urban transformation 

Two cases were presented by the municipalities and urban 

developers: the development of Fjordbyen in Lier, and Furuset 

in Oslo. 

The municipality of Lier has a population of just over 27,000 

people. Located approximately a 30-minute drive from the 

Norwegian Capital of Oslo, Lier is situated economically as a 

part of the greater Oslo areas (as is the case with its the 

municipality of Drammen, in which part of the Fjordbyen 

project is also located) however it is administered and 

governed as its own municipality (Collins et al., 2021). 

Fig. 2 Fjordbyen project (source: Fjordbyen Lier 

og Drammen) 

Fig. 1 Degrees of citizen participation at each stage of the 

Hovinbyen project (Source: Senior et al. 2021) 
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 The Fjordbyen project is located on the shoreline in the Oslo 

Fjord, it will be a new urban area under both the Lier and 

Drammen municipal authorities. It is planned for at least 16000 

new residents and 16000 jobs in this zero-emissions urban area 

with green and future-oriented ambitions (Collins et al., 2021; 

Fjordbyen Lier og Drammen, 2021). The project in its current 

form started in 2011 and the first construction work was 

initiated in 2019 Fjordbyen will feature a small artificial 

island, a marina, parks for recreation and a maritime hub. The 

project is publicly owned and led by Eidos, a public-private 

partnership between Lier and Drammen municipalities and the 

biggest private landlords in the area.  Consultant companies 

are hired for diverse missions, one of them being the 

implementation and analysis of a participatory process with 

the local population. While the public-private partnership was 

established to propose and lead the preliminary plan, the final 

decisions are made by the Lier municipality alone.  The results 

of survey in Lier among 2407 participants asking about the 

development focus of Fjordbyen showed interesting results, 

among others the need for: hiking trails for walking and 

running within the area, access to open green areas for leisure; 

parcel gardens and local agricultural land; access to the forest; 

Neighborhoods suitable for children and elderly; interest for 

outdoor cultural activities, meeting places and sport activities. 

Furuset, is an eastern suburban area of Oslo, characterized by 

a high multi-cultural background population with residents of 

140 different nationalities.  

It has been selected by the Oslo municipality as a “role model 

area” in the FutureBuilt program, which aims to develop 

sustainable, climate-neutral urban areas with high-quality 

architecture (FutureBuilt, 2019). The program is governed by 

a broad partnership that plans to create 50 role model projects 

by 2020, with a minimum of 50% reduction in greenhouse gas 

emissions. Furuset comprises around 3,800 residential units, 

mainly apartment blocks, and 1,500 workplaces (Ekne Ruud 

et al., 2020). In addition to its good transport connections, 

including two metro stations and four bus lines, the 

neighborhood offers a range of shopping and service facilities, 

as well as social infrastructure such as an ice stadium, school, 

library, and kindergarten. The revitalization of Furuset aims to 

upgrade the physical infrastructure of the neighborhood, which 

consists of many buildings from the 1970s, and transform it 

into a modern area with high environmental ambitions. The 

goals of the revitalization include creating attractive urban 

spaces, enhancing the green infrastructure with blue-green 

connections, providing diverse and plentiful residential 

options, and improving transportation efficiency. 

3. STUDENTS’ SOLUTIONS 

Based on the characteristics and challenges presented by the 

Fjordbyen and Furuset representatives, students prepared 

many innovative solutions, focusing on creating 

multigenerational spaces (digital and physical) and making 

technology work for age-readiness. This section presents a 

selection of the solutions presented by the student teams and 

divided between digital solutions and mixed digital/in-person 

solutions. 

3.1  Digital solutions 

3.1.1  Team "FjordbyAppen" 

The group consisted of students with background in Civil 

engineering and Information technology, Real estate 

development, Psychology, Civil and Environmental 

Engineering and Urban Development. They prepared a quick- 

voting app to rate different solutions proposed in an urban 

development project. 

The goal is to empower people to make informed choices by 

providing sustainability scores of the different solutions based 

on social, economic, and environmental indicators. After 

developing the app, they tested it and made design iteration, 

based on the opinion of various group of people: young, active 

(employed, families), retired and investor. For older adults, it 

was important to be easy to use and readable. 

3.1.2  Team "Bybøddy 

The students’ profiles in this group were from Civil and 

Environmental Engineering, Industrial production, Material 

technology, Urban development, and Geography. The main 

problem they addressed was that Lier municipality has been 

successful in involving its own residents in the development 

of Fjordbyen but has not reached out to all potential new 

residents (outside Lier). So, their product was developed on 

Fig. 1 Furuset area (source: Oslo Kommune) 

Fig. 2 "FjordbyAppen" 

(source: Students Team) 
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successful in involving its own residents in the development 

of Fjordbyen but has not reached out to all potential new 

residents (outside Lier). So, their product was developed on 

Fig. 1 Furuset area (source: Oslo Kommune) 

Fig. 2 "FjordbyAppen" 

(source: Students Team) 

 

 

     

 

the principle of ‘What would a person from Horten, Oslo or 

other places in the country think is attractive to move here?’  

The product is an online platform to connect all urban 

development projects seeking citizen participation at the 

national level to open participatory process to people across 

municipal borders and create learning experiences. 

3.2.  Mixed digital/in-person solutions 

3.2.1 Team “FUTUREset” 

Students from Economy and administration, Physioterapist, 

Sustainable energy, Geography, Energy and environment and 

Civil and environmental engineering programs prepared a 

product FUTUREset platform.  

The product focuses on engaging the local citizens to develop 

an attractive urban place together. The platform is in a form of 

an interactive screen that can communicate in the desired 

language and facilitates users with disabilities. The screen 

extracts and categorizes information from the user. It can be 

used as a simple survey but also accepts written, audio and 

visual contributions. The FUTUREset screens are distributed 

as both mobile and stationary public displays options. The 

stationary screens are mounted at strategically selected 

locations in the neighborhood and are adjustable in height for 

wheelchair users, while the mobile screens seek out selected 

institutions with a high level of activity. 

3.2.2  Team “ByBilen” 

This idea was developed by a team with Cybernetic and 

robotics, Civil and Environmental engineering, Urban 

development, Business and management, and Machine 

engineering backgrounds. The product is an expandable and 

itinerant truck with fixed technical and practical solutions that 

enable visualization and sharing of ideas for how the district 

can be developed. Traditional physical spaces for participation 

can be located where people usually gather (e.g., main square, 

city hall) but it not always easy to pick a location that everyone 

in an area will relate to. By being completely mobile, the 

ByBilen (City Automobile in English) offers the opportunity 

to go where different citizen groups are and thereby vary the 

population segment that can participate in a project.  

3.2.3  Team “ToolBoxen” 

A generator composed of four developed methods and tools 

for public participation was prepared by a team consisting of 

students with backgrounds in Urban development, Data 

technology, Property management, Civil and environmental 

engineering, and Psychology. The idea is that the project 

leaders provide information about their project in the generator 

and based on this data, they receive suggestions for 

recommended participation methods and tools. The 

participation methods proposed by the generator are Survey, 

the café method, People-tracks, and Digital services. Survey is 

a participatory method used to obtain information from 

individuals. The information collected relates to 

predetermined questions with the intent to reveal the 

population's attitudes, perceptions, and actions. The café 

method is an event that can take place either in an actual café, 

or in a venue that is set up to resemble a café. On each table is 

a question or issue the group will discuss with the help of a 

facilitator for a set amount of time. 

Fig. 3 "ByBøddy" (source: Students Team) 

Fig. 8 "ToolBox" (source: Students Team) 

Fig. 7 "ByBilen" (source: Students Team) 

Fig. 4 "FUTUREset" (source: Students Team) 
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Once the time is over, the group goes to the next table to 

discuss a new topic. In addition, the website contains 

information about pre- and post-work. The people-tracks is a 

mapping method that provides spatial insight into the 

population's needs and wishes in their local environment 

(Doga, 2019). The method uses analog and digital tools which 

makes it especially relevant in a multigenerational context. 

The digital services present a compilation of innovative e-

participation tools and devices such as Virtual Reality, gaming 

and OpenCities Planner, a web-based 3D visualization 

platform with an interactive dialog function for citizens to 

submit comments and ideas to specific projects and plans 

(Norkart, 2021). All methods presented in the generator 

include a step-by-step implementation guide as well as direct 

links to the relevant actors and service providers in the area. 

An important preliminary work is the implementation of a 

stakeholder and site analysis before the generator is used. This 

ensures that the developer can take into account the site's 

unique characteristics, in combination with the generator's 

method proposal. 

4. DISCUSSION & CONCLUSION 

This paper discusses the “age-ready cities” framework 

methodology from the perspective of involving students into 

the process of creating possible solutions for and by older 

adults. The main research question How can a student city 

develop towards age-readiness by engaging older adults? was 

discussed from the perspective of creating multigenerational 

spaces, making technology work for age-readiness, challenges 

of older adults in smart city development, and participatory 

approaches. There is a need for improvement of the quality of 

life for the citizens by stimulating and facilitating their 

synergistic participation in transformation processes and 

contributing to smart city development (Simonofski et al., 

2019). It is also acknowledged that technological innovation 

could help in creating individual and social wellbeing, 

especially as a supportive tool for seeing the benefits of 

“sharing is sustainable” and collaborative actions for social 

sustainability (Temeljotov Salaj & Senior, 2021). As stated by 

Drobne & Bogataj (2017), by activating all generations in 

creative processes, a stronger attachment to the place can be 

reinforced, and willingness to invest in better living conditions 

can be fostered. 

Improving service quality demands participatory and 

synergetic processes that draw attention to the social and 

managerial aspects of the built environment. The challenge lies 

in technology and service transformation, as well as 

transparency of impacts to enhance operational efficiency.  

The more values a service contains, the better users engage 

with them. 

All solutions presented by the students included one or more 

dimension of the age-ready cities framework. FjordbyAppen 

uses a sustainability scoring system for each project proposal 

on which users can vote. The social impact is displayed using 

icons symbolizing different societal groups (e.g., children, 

wheelchair users, older people). Showing for example how the 

use of different pavement materials might affect wheelchair 

and Zimmer frame users. ByBøddy proposes an online 

platform with a simple and intuitive interface where users can 

access information regarding different ongoing projects at the 

national level and give input to those, they might deem 

relevant. The projects displayed on the map can be filtered 

according to the type of infrastructure. This is an interesting 

approach as most participatory processes usually focus on 

targeted user groups in the local environment rather than 

seeking for the participation of a potential user profile. In the 

case of a nursing home project for example, older residents 

might have valuable input to give regardless of where they are 

in the country. The FUTUREset solutions combines 

interactive screens that follow the rules of universal design, 

including adjustable height, voiceover commands for visually 

impaired and multiple language settings. Similarly to the 

FjordbyAppen, information regarding impact on different 

societal groups is displayed using simple icons. Users can give 

input to the projects using a variety of functions like voice 

recording, typing, drawing, or uploading photos which also 

extends the inclusivity of the technology. ByBilen is inspired 

by a solution already well-deployed in the health sector (e.g., 

mobile healthcare units and vaccine stations) and allows 

municipalities to get the participation of publics exactly where 

and when they are available. The computers installed in the 

truck can be used to assist people in accessing essential 

administrative online portals. 

In conclusion, this study demonstrates the potential for 

involving students in the transition towards age-ready cities, 

with a focus on multigenerational spaces, technology, and 

participatory approaches. The solutions proposed by the 

students aligned with the age-ready cities framework and 

included innovative ways of engaging citizens and collecting 

input. While the study was conducted in a specific context, the 

results can be applied to different cases and contexts as the 

challenges of creating age-ready cities are universal. The study 

highlights the importance of participatory and synergetic 

processes for improving service quality and the need for 

technological innovation to support social sustainability. This 

study provides insights into the potential of engaging students 

in creating age-ready cities and highlights the importance of 

considering the needs and capabilities of older adult users in 

the design of technological solutions. Further research will 

focus on large-scale user testing of the prototypes and 

comparing them to other existing solutions. 
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discuss a new topic. In addition, the website contains 

information about pre- and post-work. The people-tracks is a 

mapping method that provides spatial insight into the 

population's needs and wishes in their local environment 

(Doga, 2019). The method uses analog and digital tools which 

makes it especially relevant in a multigenerational context. 

The digital services present a compilation of innovative e-

participation tools and devices such as Virtual Reality, gaming 

and OpenCities Planner, a web-based 3D visualization 

platform with an interactive dialog function for citizens to 

submit comments and ideas to specific projects and plans 

(Norkart, 2021). All methods presented in the generator 

include a step-by-step implementation guide as well as direct 

links to the relevant actors and service providers in the area. 
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ensures that the developer can take into account the site's 

unique characteristics, in combination with the generator's 

method proposal. 
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the process of creating possible solutions for and by older 

adults. The main research question How can a student city 

develop towards age-readiness by engaging older adults? was 

discussed from the perspective of creating multigenerational 

spaces, making technology work for age-readiness, challenges 

of older adults in smart city development, and participatory 

approaches. There is a need for improvement of the quality of 

life for the citizens by stimulating and facilitating their 

synergistic participation in transformation processes and 

contributing to smart city development (Simonofski et al., 

2019). It is also acknowledged that technological innovation 

could help in creating individual and social wellbeing, 

especially as a supportive tool for seeing the benefits of 

“sharing is sustainable” and collaborative actions for social 

sustainability (Temeljotov Salaj & Senior, 2021). As stated by 

Drobne & Bogataj (2017), by activating all generations in 

creative processes, a stronger attachment to the place can be 

reinforced, and willingness to invest in better living conditions 

can be fostered. 

Improving service quality demands participatory and 

synergetic processes that draw attention to the social and 

managerial aspects of the built environment. The challenge lies 

in technology and service transformation, as well as 

transparency of impacts to enhance operational efficiency.  

The more values a service contains, the better users engage 

with them. 

All solutions presented by the students included one or more 

dimension of the age-ready cities framework. FjordbyAppen 

uses a sustainability scoring system for each project proposal 

on which users can vote. The social impact is displayed using 

icons symbolizing different societal groups (e.g., children, 

wheelchair users, older people). Showing for example how the 

use of different pavement materials might affect wheelchair 

and Zimmer frame users. ByBøddy proposes an online 

platform with a simple and intuitive interface where users can 

access information regarding different ongoing projects at the 

national level and give input to those, they might deem 

relevant. The projects displayed on the map can be filtered 

according to the type of infrastructure. This is an interesting 

approach as most participatory processes usually focus on 

targeted user groups in the local environment rather than 

seeking for the participation of a potential user profile. In the 

case of a nursing home project for example, older residents 

might have valuable input to give regardless of where they are 
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including adjustable height, voiceover commands for visually 

impaired and multiple language settings. Similarly to the 

FjordbyAppen, information regarding impact on different 

societal groups is displayed using simple icons. Users can give 

input to the projects using a variety of functions like voice 

recording, typing, drawing, or uploading photos which also 

extends the inclusivity of the technology. ByBilen is inspired 

by a solution already well-deployed in the health sector (e.g., 

mobile healthcare units and vaccine stations) and allows 

municipalities to get the participation of publics exactly where 

and when they are available. The computers installed in the 

truck can be used to assist people in accessing essential 

administrative online portals. 

In conclusion, this study demonstrates the potential for 
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with a focus on multigenerational spaces, technology, and 

participatory approaches. The solutions proposed by the 

students aligned with the age-ready cities framework and 

included innovative ways of engaging citizens and collecting 

input. While the study was conducted in a specific context, the 

results can be applied to different cases and contexts as the 

challenges of creating age-ready cities are universal. The study 

highlights the importance of participatory and synergetic 

processes for improving service quality and the need for 

technological innovation to support social sustainability. This 

study provides insights into the potential of engaging students 

in creating age-ready cities and highlights the importance of 

considering the needs and capabilities of older adult users in 

the design of technological solutions. Further research will 

focus on large-scale user testing of the prototypes and 

comparing them to other existing solutions. 
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