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Voice Your View: An Inclusive 
Approach to Civic Engagement 
 

Lam, B. and Chan, Y.K., Brunel University 

Whittle, J., Lancaster University 

Binner, J., The University of Sheffield 

Garton, L. and Frankova, K., Coventry University 
 
Abstract 
Voice Your View, EPSRC-funded research, aims to develop a novel real-time feedback 

system that allows people to voice their concerns regarding public spaces. The 

hypothesis is that the perception of safety of public spaces can be significantly improved 

if better quality feedback can be captured. Although the current use of digital 

technologies to engage public audiences achieves certain success, heavy reliance on 

web tools and smart phones as main input channels excludes the majority of people. To 

ensure that all groups can contribute equally, it is important to adopt an inclusive 

approach when designing input device(s) in order to address both functional and 

emotional requirements. Subsequently, design research was conducted to identify 

appropriate design strategy. Although the research revealed that people from different 

age groups and cultural backgrounds preferred similar methods of reporting, they do not 

stick to one channel. Their choices vary from one situation to another depending on their 

judgement of the significance of the problem, available time and perception of safety.  

Thus, multiple input devices and a flexible system that is compatible with various forms 

of inputs (e.g. voice and text messages) are suitable directions.  

 

Keywords 
Civic Engagement, Design Strategy, Digital Feedback System 

  

1. Introduction 

This paper discusses design research outcomes in the first year of Voice Your View 

(VYV), the EPSRC-funded research under the Digital Economy Scheme. This 

multidisciplinary project is a collaboration of five universities and a number of industrial 

partners and academic advisors. It embraces the social innovation principles proposed 

by Mulgan, et al [1], as it is greatly motivated by the goal of meeting a social need and 

intends to co-create with and disseminate results through organisations whose primary 

purposes are social, such as city councils. The ultimate goal is to develop a novel real-

time feedback system that allows people to voice their concerns regarding public spaces 

in order to make them safer and more inclusive. Since it aims to empower public 

audiences, people’s role is not limited to reporting problems or what they like/dislike 

about their areas, but how public spaces could be redesigned to suit their needs. The 

idea was based on the fact that people experience more stress from the fear of crime 

than from any direct experience of it [2] and poorly designed/maintained public spaces 
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(e.g. poorly lit alleyways) contribute to this fear [3, 4]. It is difficult to design public spaces 

that totally eliminate the public’s concerns over their safety because of several reasons: 

1) even the best design processes cannot fully anticipate users’ needs; 2) usage 

patterns by the public are not fully known until the public space has been in use for some 

time; 3) usage patterns naturally change over time as the role of the space in the 

community evolves. Therefore, it is important that public spaces continuously evolve.  

 

It is hypothesised that users of a public space know the area best and a better means of 

collecting people’s feedback could help improve the safety and inclusivity of public 

spaces. Currently, only a small proportion of users’ views are taken into consideration, 

since channels to contribute are limited. Only a small group of users can take part in 

public consultations before construction and post-occupancy evaluation surveys. 

Generally, people are busy. Imagine that on your way to your workplace in the morning, 

you notice that there are not enough bins on the footpath. Since you are busy with your 

work, you forget to mention this to anyone. On you way back home, the footpath looks 

even worse, but you are tired and have no energy to complain. This kind of experience 

can leave you feeling powerless. Similar to others, the pressure of modern life makes it 

difficult for people to report their concerns or suggest how public spaces could be 

improved. There are no means to capture their thoughts in real-time – at the moment 

when they occur, people are likely to forget about them. As a result, their feedback will 

never reach people who are responsible for public space designs. Hence, the team aims 

to develop a fully automated system where data will be captured, processed, stored in 

an online repository and exchanged with suitable stakeholders. The VYV system is user-

driven – people are in charge. Similar to a wiki website, users can send reports, view 

other reports, remove irrelevant/abusive content and prioritise actions to be taken.  

 

2. Problem Definition 

The idea of using digital technologies to enhance civic engagement – or, in other words, 

heighten people’s sense of responsibility to their community, is not new. In 2003, Fogg 

proposed that technologies can be used to influence people and encourage behaviour 

changes [5]. His model contained three key elements: motivation, ability (simplicity) and 

triggers – which means the design should connect with people emotionally, enable users 

to advance their abilities and attract them to move toward target behaviours. Evidently, 

governments are keen to use digital technologies to reach wider audiences. Recently, 

the UK government launched the Spending Challenge website to give people 

opportunities to shape up the government spending plan. It was reported that more than 

100,000 suggestions were collected and more than 44,000 ideas came from the public 

[6]. Moreover, the US government uses various digital technologies to facilitate open, 

transparent and cost-effective interactions between governments and citizens, e.g. the 

Open Government Initiative. Currently, several smart phone applications and web tools, 

e.g. SeeClickFix (www.seeclickfix.com) and CitySourced (www.citysourced.com), allow 

people to capture images and report their concerns about their neighbourhoods to local 

governments. Although smart phones and web technologies give new means to access 

governmental data, complain and give feedback to governments, they exclude large 

populations that cannot and/or do not want to use them. For instance, recent research 
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showed that there are still 12.5 million people in the UK who are not active users of the 

internet and a large population of the group are people aged 55+ [7].  

 

The VYV system will not achieve the best results unless it appeals to everyone and all 

groups of people can contribute equally. To ensure the inclusive approach, the 

technological development and user research were carried out in parallel. Design 

research was conducted to identify an appropriate design strategy for key aspects. The 

research process follows the six stages of social innovation proposed by Murray, 

Caulier-Grice and Mulgan [8], as it began with a search for real social needs, followed 

several stages of prototypes and user trials while engaging with potential owners (e.g. 

local councils) to ensure the sustainability and diffusion of the system afterward.  

 

This paper discusses one of the most crucial design elements, a specialist device – an 

input device specially designed to capture users’ thoughts in real-time. In this case, the 

specialist device must be inclusive in both a practical sense (e.g. easy to use) and an 

emotional sense. Since people are not obliged to use the system, they are not likely to 

contribute unless it is relevant to them and engaging. As a result, it is important to 

identify a clear design direction for the specialist device. Initially, the team pictured that 

this specialist device could be 1) a personal electronic device, 2) an add-on feature for 

existing personal devices, 3) an add-on feature integrated in street furniture or 4) a 

public device strategically located in public areas. All ideas have pros and cons. While 

the first and second ideas allow users to capture and report their thoughts when 

wherever and whenever they occur, people need to acquire them. Although the third and 

fourth ideas have no cost implication, they impose some constraints on users, as they 

have to go specific locations where the devices are situated in order to report their 

views. Five key questions were created in order to determine the most suitable direction: 

1. Do people actually want to report their concerns? 

2. If so, how will people behave in situations that trigger them to report? 

3. What kind of technologies would people prefer to use in these situations? 

4. What kind of digital devices are people likely to carry with them on a daily basis? 

5. What would be the most appropriate design strategy for the specialist device? 

 

3. Research Methods 

A series of qualitative research methods were used to answers key questions set out.  

 

3.1. Role Playing 
This method was chosen to answer question nos. 1 – 3. This study allows the team to 
closely observe whether people would voice their concerns and how they would like to 
report them. 13 participants were carefully selected. Quota sampling was used to ensure 
an equal proportion of different age groups, genders and cultural backgrounds. Around 
30% of participants were Asian and other Ethic Minorities while the rest were British and 
European. Approximately 25% of participants were young people (aged 20 – 29), around 
another 25% were aged 50 and above, and the rest were working professionals. Prior to 
the research, the team conducted a brain-storming session to generate as many 
scenarios that might cause people concern as possible. After that, a detailed description 
for each scenario was created and a suitable image was chosen. Next, the team ran a 
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pilot study with eight participants which were randomly selected in order to choose three 
common scenarios that are likely to cause people concern or make them feel unsafe 
(see table 1). Each role play session started with the introduction about the VYV project 
given by a facilitator. Next, the facilitator explained the purposes of the study and its 
procedures. Afterward, each scenario was described consecutively. Participants were 
asked to act as if they were in these situations without any interruption from the team. 
Their role plays were recorded and later analysed to find out common behaviours shared 
among all participants and the technologies preferred by most people with their reasons.   

 

Table 1: Scenarios used in the role playing sessions 

Images Descriptions 

 Scenario 1: While you are walking on the pavement, you notice 

some broken bricks. You think this uneven pavement might 

trouble some people or, even worse, make them fall over. You 

think you should report this to the local authority so that they fix 

the problem. What will you do in this situation? 

 Scenario 2: While you are using a short cut to go back to your 

place after a night out with your friends, you notice that a few 

street lamps are broken and the footpath is really dark. It makes 

you feel unsafe and you think these lamps need to be fixed as 

soon as possible. What will you do in this situation? 

 Scenario 3: It is a lovely sunny day. You decide to take a walk 

around to enjoy the sun. After five minutes, you see a mountain 

of rubbish, which smells very bad. You would like to report this 

problem to the local authority so that they do something about it. 

What will you do in this situation? 

 

3.2. Visual Ethnography 
This tool was used to answer the fourth question. Since a suitable specialist device 

might be incorporated in an everyday item basis, it is important to find out personal 

belongings that people wear and carry on a daily basis. The same quota sampling 

strategy was used to select 22 participants to ensure an equal proportion of age groups, 

genders and cultural backgrounds. The team asked participants for their permission 

before taking photographs of what they wear and their personal belongings. To ensure 

anonymity, their faces were not included (see figure 1). All items were identified and their 

frequency checked to find out the most common items, especially digital devices. 

 

 

 

 

 

 

 

 

 

 

Figure 1: Examples of findings from visual ethnography 
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3.3. Semi-structured Interview 
This method was employed to answer the last question. The tool was chosen, since it 

helped make sure that the researchers cover all crucial issues while allowing 

interviewees to suggest ideas and express their opinions freely. Interviewees were 

carefully selected from academia and industry based on their areas of expertise that 

were relevant to the project, e.g. digital technologies and user experience design (see 

table 2). Parts of the interviews were conducted via the Internet while others were 

carried out face to face. Answers were recorded, transcribed and compared in order to 

identify common suggestions regarding suitable design strategy for the specialist device. 

 

Table 2: Profile of the interviewees 

Disciplines Detailed Descriptions 

Industrial 

professionals 

1. The CEO and a co-founder of SeeClickFix (www.seeclickfix.com) 

2. An expert in digital media and mobile technology at Nokia (UK) 

3. The Consumer Business Program Manager at Nokia (USA) 

specialised in user experience research 

4. The Managing Director, MSI (UK) Ltd. with ten years of working 

experience in digital device branding 

5. The Product Manager at BenQ, Taiwan with seven years of working 

experience being the products manager of a mobile company 

6. An urban designer with hand-on experience on how to enhance the 

perception of safety through lighting design and user engagement 

7. A product designer at Tsang Yu Industrial Co. Ltd., Taiwan 

8. A product designer at Team Magic Model. Taiwan 

Academic 

researchers 

1. An psychology and technology expert with research experience on 

how ages/genders influence behaviour and technology cultures 

2. An expert in product design and place branding  

3. Two design researchers specialised in inclusive design. 

4. An expert in interactive interface design and virtual interaction  

5. An expert in product development and design management 

 

3.4. Brainstorming & Evaluation 
A brainstorming session was used to explore primary research results further. In this 

case, eight participants were carefully selected to ensure equal representatives from all 

groups including both able-body and disabled persons. The session began with the 

introduction about the VYV project given by a facilitator. Next, the facilitator explained 

the purposes of the study and its procedures. After that participants were equally divided 

into two groups. The session was divided into two parts. Firstly, each participant was 

asked to write down as many ideas as possible of how to report their concerns about 

public spaces. Next, they were asked to compare notes and discuss their ideas with their 

groups. All ideas were noted down on flip charts as a reminder of what had been 

discussed. In the second part, each group was asked to review ideas generated in the 

first part and select two practical ideas and two radical ideas to develop further. Pros and 

cons were thoroughly discussed before final ideas were created and described in detail 

– including step-by-step interactions between users and the specialist devices.  

Finally, a series of design concepts was created based on research findings and the 

brainstorming session (see figure 2). These concepts were evaluated via questionnaires 
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with 50 participants and three focus groups: 1) working professionals aged 20 – 49 years 

old, 2) older people aged 50 and above and 3) experienced designers from various 

fields. All participants were asked to give their opinions regarding the designs and 

whether they would use these devices to voice their views. While questionnaires helped 

quantify the responses and find out whether people would like to voice their concerns via 

the system, focus groups helped the team get a better understanding of their reasons.  

 

 

 

 

 

Figure 2: Personal devices (from left to right): a digital wallet, a watch phone, a key ring phone 

Public device (from left to right): a microphone point, a cash machine, an information kiosk 

 

4. Findings 

Principal findings were grouped into four main categories as shown below. 

 

4.1. User Behaviours 
The questionnaires showed that the majority of people (62%) were concerned about 

their local areas. Moreover, most people (78%) were willing to voice their concerns and 

up to 12% of participants said that they were very keen to express their opinions. The 

role playing revealed that people wanted the quickest and easiest way to report. 

Nevertheless, what is regarded the “quickest and easiest” by one group may not apply to 

others. While native speakers found phone calls quick and easy, some non-native 

speakers found it difficult and preferred to send text messages. The frequency check 

demonstrated that phone call, email and Short Message Service (SMS) were favourite 

choices across age groups and cultural backgrounds (see figure 3). Nonetheless, their 

reasons were different. While young people chose a phone call, because it was quick 

and easy, the elderly chose it because they preferred to speak to someone rather than 

sending a report via the Internet. Although personal devices have strong potential, many 

participants preferred to send their reports to homes rather than send them on spots.  

 

 

 

 

 

 

 

 

 

 

Figure 3: Choice of technology that people chose to report their concerns (in percentage) 

 

Interestingly, people did not stick with one method of reporting. Situations influenced 

people’s choices and behaviours. The research discovered that people chose different 
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methods based on their judgements of the situations.  For a simple situation, most 

people tended to call local authorities. For a serious situation where a detailed 

description was required, people were likely to write emails – some even wanted to take 

pictures, as they thought that photographic evidence was needed. Time greatly impacted 

on people’s decisions and behaviours. If people see things that cause them concerns 

while they are rushing to work, they are unlikely to stop in order to send a report. For 

non-emergency cases, some participants said that they would report the incident the 

following day. Perception of safety also affected people’s decisions. If they are in a place 

where they feel unsafe (e.g. a poorly lit park), they will not stop to send a report. Informal 

discussions after role playing sessions uncovered that people’s perception of their 

responsibility to their local community was varied from one group to another. While older 

people deeply cared about their areas and were keen to engage with the system, some 

younger groups thought that sending reports means “doing their bit” already. 

 

4.2. User Preferences 
The informal discussions after role playing sessions revealed that people did not want to 

acquire a new device only to report their concerns to local authorities. Thus, integrating 

new functions into everyday objects has a strong potential. The visual ethnography 

showed that the most common digital device that most users carry is a mobile phone 

(see figure 4). Since making a phone call is also a favourite means of reporting, adding 

new features to a mobile phone seem to be the most appropriate design direction. 

Nevertheless, there are possibilities to integrate new functions into other items, e.g. 

wallets, keys, watches and glasses. At present, there are several wearable products and 

everyday items that have embedded digital technologies, e.g. LG Watch Phone, Smart 

Watch and Phone: SWAP (http://swap.hostings.co.uk), iWallet (www.iwalletusa.com), 

Mercedes Smart Key and Oakley’s bluetooth enabled glasses. However, these items 

were considered high price and unaffordable by many people. Further development is 

needed into order to make them more accessible and inclusive for the majority. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Personal belongings that people carrying/wearing on a daily basis (in percentage) 

 

4.3. Expert Opinions 
The interview with the urban designer confirmed that public space designs have strong 

influences on both safety and perception of safety. One factor that affects the perception 

of safety is the way things are kept and cared for. For example, when people walk on a 
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street where everything is boarded up, they become more vigilant or wary. Poorly-

maintained public spaces can decrease the perception of safety, which results in low 

activities in the area that finally makes the area become unsafe. On the contrary, well-

kept public spaces can enhance the perception of safety and increase activities in the 

area, which help attract more people/businesses to the area and eventually make the 

area become safer. At present, most public spaces were designed to keep the 

maintenance cost low and withstand vandalism. Although these designs make streets 

safe, they do not make people feel safe – e.g. street furniture made from steel bars 

reminded people of a prison. Moreover, many public designs are driven by highway 

engineering which concentrated on practical purposes only. For instance, lighting was 

designed to provide sufficient light for roads – it is not about how safe people might feel 

during night time. Hence, one of the key benefits of the VYV system is to help making 

decision makers aware of users’ emotional requirements as well as functional ones. 

 

Most interviewees agreed that people will voice their concerns when they feel 

comfortable and see real benefits, e.g. receiving responses from local authorities. There 

are several ways to get non-mainstream users, e.g. older people, to engage with digital 

technology. Firstly, practical requirements must be addressed, e.g. being easy/simple to 

use and convenient to access. Secondly, emotional connections must be created – 

people must be able to trust the system as well as find it fun and engaging. As a result, 

the whole experience must be carefully designed. Good use of interaction design could 

persuade people to get involved. One good example is Nintendo Wii which appeals to 

wide range of people is due to its intuitive interaction design. Another good example is 

Blinkenlights Project, an interactive light demonstrating how a real-time interaction 

between users and public spaces can enhance user engagement (see figure 5). The 

installation allows users to upload their designs on to the building and can play retro 

games (e.g. Pacman and Falling Block games) with it via their mobile phones. Some 

experts suggested that virtual characters could help engage with people, as it is easier 

to relate to than a pure abstract. Some forms of incentives (which are not necessarily 

financial rewards) could also help persuade people to take part. Several experts 

suggested that co-creation and open innovation should be adopted to ensure the 

inclusive approach. In addition, branding and marketing campaigns could help raise 

awareness about the system. The unique selling points must be clearly presented. 

 

 

 

 

 

 

 

 

 

Figure 5: Blinkenlights Project (source: http://blinkenlights.net)  

 

4.4. Design Directions 
Following experts’ advice, co-creation was adopted to develop design directions for the 

specialist device. The brainstorming session allowed the team to work with users to 
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come up with new ideas. Interestingly, these ideas differ from previous results. Most 

participants favoured public devices over personal devices (see table 3), as they are 

concerned about the cost implications and want to make sure that their reports remain 

anonymous – cannot be traced. Although the idea of integrating digital feedback system 

into street furniture seems costly, it is possible. For instance, in 2004, a radical idea of 

wireless lamp posts was proposed by Westminster Council. It planned to install 150,000 

wireless circuits in 150,000 lampposts in the UK using the WDirect™ 1000 Information 

Node technology – a wall/post-mounted intelligent device that has local flash data 

storage, Wi-Fi, Ethernet, and a wireless modem for monitoring and control.  

 

Table 3: Ideas developed during the brainstorming session 

 Group 1 Group 2 

Radical 

Ideas 

1. A kiosk with an interactive game 

that allows people to design their 

own public spaces – users can 

rearrange street furniture on the 

touch screen effortlessly. The 

idea was that people should be 

more proactive – not only giving 

feedback, but proposing how their 

areas should be. This idea targets 

families, teenagers and children. 

1. Special spray message. This fun 

idea suggested that people can 

leave their comments and/or 

feedback on spots by using 

special bio-degradable paints. It 

aims to make the reporting 

process more fun and engaging. 

Special sprays can be obtained 

from the local councils - 

refundable deposits are required. 

2. Public interactive devices which 

not only receive comments, but 

also inform what people could do 

for their local communities/areas. 

2. A public discourse board where a 

comment is flagged on a public 

board and responses can be 

posted in a similar way to a blog. 

Practical 

ideas 

1. A multifunctional wireless touch 

screen device integrated into the 

surrounding environment in main 

public spaces/buildings that 

allows people to report concerns 

and gives information to visitors. 

1. A walkabout day – a social event 

which encourages residents and 

local authorities to explore their 

areas together in order to get to 

know their neighbourhood better 

and comments on how to improve  

2. A direct free phone line. 2. A microphone point in public area 

 

The questionnaires showed that the majority of participants (42%) chose a watch phone 

as the most suitable personal device followed by a key ring phone (38%). For the public 

device, an information kiosk received the highest score (56%) followed by a cash 

machine which can be used for both transactions and received comments (26%). Both 

questionnaires and focus groups showed that the watch phone and the key ring phone 

were chosen since they were perceived as easy to access, simple to use, convenient, 

easy to carry on a daily basis and unlikely to lose. Older groups did not like a digital 

wallet because they were unsure how to use it. Moreover, when people feel unsafe, they 

do not want to take their wallets out. However, participants criticised the small size of the 

screen in all personal device concepts. The evaluation also illustrated that people 

preferred the information kiosk and the cash machine because they already exist (no 

large investment needed) and are easy to access. Making these devices multifunction 

(e.g. allowing users to access other data) is regarded as a cost-effective investment.  
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5. Conclusion 

All key points emerging from the research can be listed as follows. 

• People across age groups, genders and cultural backgrounds share common 

preferences and behaviours. They also carry similar digital devices. Hence, it is 

possible to incorporate add-on feature(s) into everyday items, e.g. mobile phones. In 

this way, there is no need to obtain a new device only to report their concerns. 

• While it is still inconclusive whether personal or public devices are more suitable, it is 

clear that more than one means of reporting is required, since people using different 

channels depend on their judgements of the situations, available time, and 

perception of safety. As a result, a flexible feedback system which is compatible with 

both various inputs (e.g. voice and text messages) could be the suitable solution.  

• Both expert interviews and the brainstorming session emphasised the need to 

address emotional requirements, e.g. reassuring people that their reports will remain 

anonymous and cannot be traced, showing real benefits (e.g. prompt responses from 

local authorities to ensure that their reports are taken seriously), providing not only 

easy to use, but engaging processes for all types of users. Subsequently, interaction 

design and experience design become crucial to the success of civil engagement.  

• In order to persuade public audience to get involved, the design of the specialist 

device must embrace all levels of emotional design: visceral, behavioural and 

reflective levels [9]. It needs to have an attractive appearance, ensure an intuitive 

and easy-to-navigate process of reporting as well as provide a sense of fulfilment. 

• Proper branding and marketing campaigns could help raise awareness of the 

system. In this case, a clear message of brand promise is required.  

In the next stage, these findings will be used as a guideline for specialist device designs. 

 

References 
1. Mulgan, G, et al (2007). Social Innovation: What it is, why it matters and how can it 

be accelerated. London: The Young Foundation  

2. Cooper R, et al (2009). Designing Sustainable Cities: Decision Making Tools and 

Resources for Design. Chichester: John Wiley and Sons 

3. Butterworth, I (2000). The relationship between the built environment and well-

being: A literature review. Melbourne: Victorian Health Promotion Foundation 

4. Dobbs, H (2003). Kentish Town Road Lighting Pilot Project: Urban Analysis and 

Strategic Approach. London: Harry Dobbs Design Ltd 

5. Fogg, B J (2003). Persuasive Technology: Using computer to change what we think 

and do. San Francisco: Morgan Kaufman Publishers 

6. HM Treasury (2010). Spending Review [Online] http://www.hm-

treasury.gov.uk/spend_spendingchallenge.htm Last accessed: 20/09/10 

7. Department for Business, Innovation and Skills (2010). National Plan for Digital 

Participation. London: Department for Business, Innovation and Skills 

8. Murray, R, Caulier-Grice, J and Mulgan, G (2010). The Open Book of Social 

Innovation. London: The Young Foundation and NESTA 

9. Norman, D (2004) Emotional Design: Why we love (or hate) everyday things. New 

York: Basic Books  
For further information about the project, please visit: www.voiceyourview.com 

11



PAPERSPAPERS

A Sustainable Social Innovation 
Model: Challenges and 
Opportunities for Collaboration in an 
Academic Setting 

 

Peter Rogers 

Carolina Gill 

Krista Alley 

The Ohio State University 

 

Abstract 
Social innovation and commercialization of inclusive products is being modelled 

within the academic community through the collaboration of philanthropists, university 

faculty, and non-profit community partners. 

In the context of a large university, a small team of faculty with diverse backgrounds 

and academic affiliations has taken the initial steps to develop a self-sustaining social 

innovation structure in light of the challenges within the academic system and the 

constraints on intellectual property. While traditionally difficult to share resources 

between departments, align academic credit, and commercialize inventions, a team of 

faculty with a passion for social innovation are piloting a program to design and 

commercialize a product intended for inclusive use by a wide range of people and 

whose revenues can in-turn help create a self-sustaining revenue stream. 

This program translates into rich learning experiences providing students rewards 

beyond good grades and public recognition.  We are cultivating the next generation of 

social entrepreneurs.  For design students in particular, this opportunity demonstrates 

the value of industrial design in a context where very little understanding of their 

profession exists, particularly the value of the design research at the front the end of the 

design process. Generative design research methods introduced by the industrial 

design student were critical to the success of the project. 

 

Keywords 
Inclusive design, social innovation, entrepreneurship, product commercialization, social 

outreach, university collaboration, generative design research 

  

1.Our Model 

The goal of our program is threefold: (1) design products for use by an inclusive 

population initially targeting those with special needs, (2) commercialize these products 

to provide a sustainable revenue stream for our non-profit partners, and (3) educate 
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students to become our next social entrepreneurs.  Our first non-profit partner is the 

Down Syndrome Association and our first product is a time management device for 

children with Down syndrome.   

 

1.1 Recipe for success 
In creating this program, we understood there to exist three major hurdles within our 

university.  We created a solution for the first two and are working on the third.  The 

three hurdles include: (1) ownership of intellectual property, (2) program sustainability, 

and (3) educational integration. 

 

Ownership of intellectual property 
One of the greatest impediments to commercializing inventions within the public 

education system in the United States is the often entangled issue of intellectual 

property ownership.  By U.S. patent law, all inventors must be included on a patent. 

But, inventions created with the use of state property and resources belong to the state. 

To create our program, we negotiated a win-win scenario with the university legal 

counsel and technology licensing department. We have gained exclusive and free 

access to all inventions financed under this program. We win and the university wins 

because our program addresses several of the university's key strategies-collaboration 

between departments and social outreach.  The program has complete rights to 

commercialize the ensuing products and direct the revenues back to the collaborating 

non-profit and to our program. 

 
Sustainability 

In this way, we are meeting one of the primary goals of this program--to provide an 

alternative revenue source to help provide non-profits achieve a degree of 

sustainability. While some non-profits have mastered this technique, most rely upon 

donations, government subsidies, and fund raising for survival. We will commercialize 

our products and provide an income stream as an alternative revenue source for our 

non-profit partners. 

Many university programs fail for lack of a sustainable model--requiring a continuous 

source of external funding to survive.  The revenue we produce from our products will, 

in addition to providing additional revenue to the non-profit, provide support to sustain 

our program.  It will take some time to begin a revenue stream from the first product. 

The start-up pilot program is being co-funded by the College of Engineering and a local 

non-profit foundation with a focus on social innovation. 

   

Educational integration 
Probably the most difficult hurdle to overcome is the integration of the design and 

commercialization process within the university course structure.  We are, first and 

foremost, an educational institution with a primary goal of providing our students with a 

growth experience. Prior to our program, there existed no formal product design and 

commercialization efforts within the engineering department or anywhere else in the 

university. The majority of products designed within existing design courses end up on 

the drawing room floor or student portfolios. 
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We began our first pilot project by adapting an existing senior design course for 

engineers. Traditionally, this course concentrates on designing biomechanical products 

for people with disabilities with a typical team structure comprised of mechanical 

engineers and masters students of occupational therapy.  To meet our goal of product 

commercializing, we expanded our first pilot team by added two very important 

elements--an MBA student and an industrial design student.  The MBA student created 

the market validation and business plan while the industrial designer played a critical 

and significant role in identifying opportunities, coordinating team’s activities and 

defining solutions throughout the project. 

At our university, industrial designers are trained in both evaluative and generative 

design research methods that are applicable during all phases of the design process 

(Figure 1). They develop expertise in defining opportunities at the fuzzy front end of the 

process (Phase 0_Exploration & Discovery) as well as defining product solutions 

(Phase 1_Design & Development).  The design student’s ability to focus on defining 

opportunities through the inclusion of end users during Phase 0 and Phase 1 of the 

project, proved to be significant to the project outcome. It also allowed her to take a 

leadership role in designing, implementing and coordinating the co-design activities that 

began during the initial meetings with the Down Syndrome Association and continued 

during the final stages of the product definition.  By co-design we refer to collective 

creativity. The creativity of designers and people not trained in design, working together 

in the design development process [1]. This inclusive process integrated the end user 

as part of the product opportunity identification, product specification, concept creation, 

and user validation.  Through this process, we have gained the inputs of over forty 

prospective users--parents, teachers, therapists and caregivers of children with Down 

syndrome. 

 

 

Figure 1. Expanded Design Process [2] 

 

With careful reflection, we find some inefficiencies in our first pilot effort. To refine the 

process for future projects, several faculty representing various programs throughout 

the university are volunteering their time to integrate and/or tailor existing programs and 
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courses to meet our end objective.  We intend to create a formal program to 

successfully design and commercialize products in partnership with non-profit 

organizations.  We propose beginning the process with our school of public relations 

which has recently created a master's degree program in non-profit management. At 

the onset of a new project, students will analyze and rate non-profit organizations to 

ensure they have the necessary background and philosophy to participate in this 

sustainable model. Next, we propose to use existing design courses to carefully study 

each opportunity in the discovery phase and to create viable potential design solutions. 

In parallel, we will employ social entrepreneurship business courses to validate the 

market--to ensure we can serve not only the needs of the specific clients served by our 

non-profit partners, but also a broader commercial market.  For example, we are initially 

targeting the market for our time management device in the United States to children 

with Down syndrome.  The market for children with other cognitive disabilities is 20 

times as large and the market for normal pre-school children is 200 times as large.   

Once we have created the product ideas and market validation, we plan to then 

introduce the second phase of the process to the capstone and design program. The 

third step of the process will transition the product design from the university to the 

commercial world.  These three basic phases are described in the next section. 

 

2. The Design Process 

Our overall design process follows a basic three-step process as shown in Fig. 1. In 

our pilot project, we began the discovery process by identifying a non-profit organization 

that serves the needs of children with Down syndrome.  We interviewed the executive 

director to ensure the organization meets our criteria of demonstrating an 

entrepreneurial spirit to become self sustainable.  Once we selected our first 

organization, we held a generative research exercise to identify unfulfilled needs that 

prohibit their clients from becoming more independent.  

The exercise consisted of a group of parents, teachers, therapists and physicians 

that brainstormed on different problems children with Down syndrome faced. These 

ideas were then narrowed to the most important by using a decision matrix weighted to 

determine the greatest need, possible solutions, commercial value, and market size. 

Once we identified unmet needs we formed an interdisciplinary team including 

business, occupational therapy, engineering, and industrial design students. The team 

started the co-creation process by holding a variety of discussions and using 

questionnaires with potential end users. 

We found it difficult with a team comprised of four engineering students to not jump 

directly to product solutions before fully understanding the problem. The inclusion of 

MBA, occupational therapy, and industrial design students helped to broaden the 

team's perspective and helped them focus on understanding the problem and 

identifying alternative solutions.  We understood that this approach might not produce a 

product as the best solution. 

So the first steps on our pilot project included researching the clinical needs of 

children with Down syndrome with regards to managing time and tasks at a very early 

age.  We found that the cognitive disabilities associated with Down syndrome make it 

very difficult for children to understand the concept of time. They have difficulty 
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understanding task sequencing, relative time for each task, proportion of time for those 

tasks, and the consequences of either skipping a necessary task or simply taking too 

long to perform it.  As our research progressed beyond the Down syndrome community, 

we found there to exist a similar need with children with other cognitive disabilities and 

normal children in preschool who are just beginning to learn about time. 

  

 

Figure 2. Generative research sessions with caregivers and parents 

 

Some of our first clues that led to our defining a product were found by using 

generative design research tools. The designers developed “tool kits” in the form of 

images, words and shapes to be placed on a board much like a collage. These tools 

are employed during sessions where people work individually or collectively in order to 

describe ideas, thoughts, feelings that can refer to current or desired experiences. The 

tools give access and expression to the emotional side of experience and acknowledge 

the subjective perspective. They reveal the unique personal histories people have that 

contribute to the content and quality of their experiences [3]. These insights can give a 

design team critical information regarding people’s unmet needs.    

In this case, the team worked with parents of children with Down syndrome and gave 

them each two different tool kits. The first tool kit was aimed to explore current time 

management issues with their child.  Through this exercise, we learned that many 

parents were successful by creating a daily sequential map of activities on a sheet of 

paper.  These activities, represented graphically and placed in the normally occurring 

order from left to right, created a sort of "linear clock". The second session was aimed 

to explore ideas regarding the ideal time management device.  From these sessions, 

we were able to identify key issues that were later translated into design concepts that 

directly addressed their needs (Figure 2). 

The team then created basic physical models or mock ups in an attempt to represent 

the product’s features. As part of this process, we created a questionnaire to continue 

answering questions that arose. We found a very fortunate way to interact with parents 

to continue testing our ideas. A local parent group has formed a program for their 

children called "Buddy Up" where kids of various ages convene at a local tennis court. 

Three times a month, high school volunteers teach the kids how to play tennis. We 

found a captured and willing audience of parents creating our team a perfect 

opportunity to get focused feedback on our models.  

Armed with foam and paper mock-ups and questionnaires, the student team set out 

to learn more.  The parents, accompanied by their kids from time to time, analyzed our 

mock-ups and gave us critical feedback.  This feedback, along with answers to our 

questionnaires, helped us refine the needs and specifications. After the first interaction, 

we revised the model and returned again with an updated model--still non-functional but 

none-the-less a physical model that was studied by parents and their children. 
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After the second "Buddy Up" meeting, the team, armed with a much clearer 

understanding of the key issues, began the process of developing a working prototype. 

Each of the team members focused on their part of the design process.  The engineers 

worked on the electrical and mechanical model, the occupational therapy students 

worked on the human interface, the industrial designer created the basic shape 

according to specific ergonomics constraints and developed the required user 

interactions that supported a desirable experience for the child. In parallel with the 

design process, the business student started developing a business case answering 

such questions as what is the extent of the Down syndrome market, could the product 

meet the needs of other markets, and what would people be willing to pay. 

We found that while we initially created the product to meet the specific needs of 

children with Down syndrome that the same product can meet the needs of two other 

primary markets.  Other children with cognitive disabilities are good potential clients and 

this market is 20 times the size of that for Down syndrome.  The even more positive 

outcome was the understanding that this product can also meet the needs of normal 

kids who are just beginning to address time concepts and this market is 200 times 

larger.   

 

3. The Product 

After several iterations through the co-design process (Figure 3), the team emerged 

with a time management aid that meets the needs of parents and care-givers working 

with young children. The device, in its prototype form, provides multisensory stimulation 

and feedback.  Using the international PECS standard of graphical elements, parents 

load a cassette with a series of five sequential tasks or events suited to the specific 

needs of the child--for example, getting dressed in the morning. 

Once the device is loaded with graphical elements, the parent adjusts the time 

required for each task.  The LED light bar situated below the graphical elements, 

depicts the length of time for each event and is colour coded to match the task window 

and the corresponding task.  When activated, the microprocessor "counts down" the 

remaining time for the event by turning off the lit LEDs from left to right. 

 

 
Figure 3. Linear clock prototype  

 

When the child completes the event, he/she interacts by closing the window. The 

light bar sequences to the next set of lights and an audible congratulatory sound 

reinforces the child's success at completion.   

17



PAPERSPAPERS

A beginning child may require five steps to get dressed in the morning. Once the 

child masters this sequence, the parent can replace the five sub-events with one called 

"get dressed". Each day, the parent can preload the cassette with several sets of these 

sequential events that occur throughout the day.  PECS graphics can be substituted 

with photographs as we have learned that some children respond more readily to a 

photograph of their own bed, their dog, or perhaps their best friend. This can be done 

with either drawing on blank task cards or with the assistance of a CD that allow them 

to create their own images and captions. These images can then be printed to the 

PECS standard size.  

Through interviews with parents and teachers, we found evidence to show that 

children that continuously use this device will eventually grow to using it independently. 

We will continue to develop the product--expanding and adapting it--to meet the needs 

of children after they leave home to enter the school or work environment.   

 

4. The Future 

Our first goal is to move this first product through the entire cycle until we start 

manufacturing and creating a revenue stream. Currently, we are working with a local 

design firm to help finalize the product for manufacturing. We are aiming to have 500 

units prepared for commercialization by June 2011. During this time we are also 

implementing a series of trial tests with family and teachers of children with Down 

syndrome for validation and to create market interest.  

In the meantime, we are running two additional projects in parallel with different non-

profit partners.  We plan to add two additional projects this year.  We have completed 

an "idea space" dedicated to this program that includes a multi-purpose room including 

creative conference area and a model making shop. 
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Abstract 
   In Japan, there are more than 5600 museums. However, the numbers of visitors 
are gradually decreasing.  This is due to many reasons, including, economic and 
social situations. In addition, older museums have design problems. Therefore, for 
attracting more visitors, such museums are trying to develop both of physical and 
emotional elements of the present museums.  This study aimed to identify main and 
extreme problems to realize better experience for diversity visitors at museums. The 
National Museum of Ethnology (NME) in Osaka, Japan was selected as a 
case study. To achieve our aim, a workshop was held in August 2009. 26 people 
participated in the workshop, including,  
four lead users.  The four users included two older people,  
a wheelchair person, and a person with visually impairment. They experienced the 
museum from the entrance to exhibition 
areas together. The insights of both lead users and the participants 
were collected and well analyzed. At the end of the 
workshop stages, the four teams created and presented four different proposals for 
the future design of the NME. This study is equivalent for students, practitioners, and 
all who are interested in museum design. 
 
Key words 
Inclusive Design Approach, Japanese Museum Design, User Experience 
 
1. Introduction 
   Museums are one of the world’s most complex building types. They are at the 
center of community life and must serve the needs and requirements of many 
different groups including visitors, curators, school groups, researchers, and 
educators. Each museum succeeds by balancing these needs and requirements in a 
unique way [1]. Museum design should be attractive, accessible, and appropriate for 
as many people as possible. 
 
   Results of the literature survey revealed that many studies focused on museum 
design for people [2-4]. The present study focused on designing with people. It aimed 
to identify main and extreme issues to make adequate and appropriate changes in 
museum design, so that museum experience will be integrated, rich, dignified, 
attractive and satisfying for as many people as possible. 
 
   In order to achieve our aim, inclusive design approach was selected to examine the 
problems around current exhibition design at a museum, and identifies important 
issues, to define design criteria that respond to diversity of visitors. Inclusive design 
is defined as ‘ to expand the target group of a product or service to include as many 
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as users as possible, without compromising the business goals of profit and 
customer satisfaction [5]. 
  
 
2. Methods 
   This study was carried out as follows: 
1) In April 2009, the members of NME in Osaka asked the authors to redesign NME 

in order to be used by diversity of people. To achieve our aim, an inclusive design 
workshop was carried out for a day in August 2009 at the exhibition area in NME to 
identify visitor’s and staff’s needs and problems, and tried to solve them. This study 
is focused on physical and emotional aspects of museum design. Physical aspects 
regard accessibility such as rest space, signage for way finding, and so on. 
Emotional aspects relate to attractiveness such as aesthetics of exhibition design, 
tactile or audio interaction with exhibition contents, and so on. 

2) The workshop steps regarded three issues: a) finding out users’ problems, 
including physical and emotional problems, b) focusing on the most important 
principle out of those problems, c) developing design proposals and ideas with 
people. 

3) Four people were invited as lead users, including two older people, one wheelchair 
user, and one visually impaired person. The workshop participants including lead 
users and workshop members where organized and divided into four groups. Each 
group had one lead user, one designer and four workshop members. 

4) The collected data from this workshop were analyzed in order to identify main 
problems of museum from users’ perspectives, and tried to create solutions. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
3. Results 
3-1. User problems and needs 
   The results of the WS steps found out 158 problems regarding user experiences. 
From 158 issues, the authors realized that nine issues should be considered in order 
to meet users’ needs.  
 
   The nine issues are: 

Fig 1. Workshop scene 
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Way finding for visitors feel being lost, 2) Safety for layout of artifacts in emergency, 
3) Rest areas as life support, 4) Basic museum information for holistic  
understanding, 5) Relationship among zones for continuity, are categorized in 
usability, and 6) Caption for less words and more interaction with artifacts, 7) 
Improvement of usability and pleasantness of current information aids for diversity of 
visitors, 8) Revision of exhibition staff roll as a story teller for pleasant understanding 
and experience, and 9) Hands on for pleasant interaction with artifacts, are in 
emotional category.  
 
   The above nine issues were divided into two categories of usability and emotional 
aspects (Table.1). Based on these problems, the authors tried to redesign museum 
exhibition design. Four unique design proposals by each team were identified and 
presented in the following part. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1. Team proposals  

Fig 2. Photos of each team 
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3-2. New Proposals for NME 
3-2-1 Users’ Ideas 
   The four design proposals from each team were as follows: 
   The wheel chair user group’s problem was that rest area is difficult to reach 
because of complicated lines of flow and signage, and she felt anxiety for life support. 
Therefore ‘short cut flow of lines and centre rest areas’ was an idea proposed by 
users. 
 
   The visually impaired group’s problem was that even though NME allows users to 
do hands on to the artifacts, it is not communicated in positive way, because of 
security reasons. Therefore their idea was to have tactile and interactive exhibition 
design that everybody can experience artifacts in new way. 
 
   The older male groups’ problem was that he wanted to enjoy direct interaction with 
artifacts without interference by captions. Therefore their idea was an exhibition 
‘without words’ to enhance direct interaction with artifacts. As for another female 
older groups’ problem was that she wanted to know the cultural background of 
artifacts in pleasant way. Therefore their idea was to have introduction zone at the 
beginning of each culture area where holistic information such as area map, culture 
background, and history, are provided for dynamic interaction and understanding. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3-2-2 Designers’ Proposal 
   As for four presented users’ ideas, ‘Zones based on human behaviours’, ‘Buffer 
space as introduction zone’ and ‘Exhibition for rich experience’ are related to how to 
interact with artifacts with deeper and richer interaction. ‘Planning of new flow of lines 
with centre area as main rest area’ is related to fundamental support for diversity of 
users. 
 
   The authors found that fundamental information for navigation is not well organized 
in consist way. For example, the navigation sign on the main wall and hand out maps 
are planned separately and difficult to understand where he/she is, and how and 
what artifacts to see. Some users expressed that the museum is huge and difficult to 

Figure 3. Signage design proposal 
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know how long he/she has to walk.  As for common issues, flows of lines and rest 
areas were identified as important aspects for usability, and more interactive and 
emotional relationship between visitors and exhibited contents were identified as 
important aspects for pleasantness. Based on such users’ problems, solving 
fundamental navigation problem became first priority, while providing pleasant 
information aids to visitors.  
 
   A new navigation sign and navigation maps were designed by the authors. The 
new design required important features, such as color coding zone system that tells 
visitors where they are by colors, clear indication of distance and exits on the map for 
emergency, and indication of nearest rest areas and its direction for appropriate rest. 
Audio support and tactile map were also being planned together. As for the 
navigation maps, visitors can choose one out of choices that most fit to the visitors 
needs such as ‘ One hour recommended course guide’. 
 
   Revision of rest areas and exhibition design including tactile ‘hands-on’ interaction 
are being planned. Also reception and exhibition staff rolls are important for both 
physical and emotional service. Educational support to those staff might be 
necessary. Furthermore, other expressions such as foreign languages should be 
planned for diversity communication with different types of users. 

 
 
4. Conclusion 
   This article tried to modify the museum exhibition design based on inclusive design 
approaches, with the goals of making the subject matter intellectually and physically 
accessible, and finding the good methods for allowing participation by visitors 
regardless of their special needs. Inclusive design affects not only a museum’s built 
environment but the many ways it communicates with visitors.  
 
   The present study concluded that: 
 
   Firstly, designing with users is important, because their participation enabled us to 
include their aspirations and emotional and physical needs. We believe that objective 
properties and subjective properties of exhibition design should be put in balance to 
create pleasant exhibition design. This study provided users with a design that 
affords pleasure to them and to use. 
 
   Secondly, new strategy for signage was identified in order to develop museum  
accessibility. The new signage is good not only for visitors, but also for museum staff 
to serve the visitors as a strategy of museum. 
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Complexity and consultation-  
Inclusive Design In Public Transport 

Projects 
 

Richard Herriott  
Aarhus School of Architecture, Nørreport 20, Aarhus, Denmark 
 

Abstract  

The paper examines user engagement during development within large-scale public transport 
projects. This engagement is directly related to how accessibility and inclusive design are realised. 
The long design chain of public transport development processes, predominantly outsourced, and 
the diversity of actors involved present a difficulty in comparison with simpler design processes. 
Simpler cases are those where the commissioner, designer and implementer are part of the same 
organisation (as is the case with the Stuttgart metro system, for example) or where the product is 
relatively simple (consumer goods). The lead times in public transport are long and the feedback 
from consumer to commissioner must follow a longer path than in conventional product design. 
User-engagement can be hard to maintain and to follow up in public transport design. The paper’s 
finding is that special problems arise because public transport is composed of a greater range of 
designed elements in a process dispersed spatially and over time. To resolve these problems, 
inclusive design processes must be adapted to function within an environment with multiple 
parameters operating at several levels.  

Keywords 
Public transport, user-centred design, interest groups, inclusive design, inclusivity, design chain. 

 
1.0 Introduction 
 
The literature of inclusive design has focused on the deficiencies of products and services. [1,2,3] 
It has proposed clear objectives to remediate these [4]. It has described a broad range of methods 
for achieving these objectives [5] [6]. Additionally, customer responses to poorly designed products 
can be rapid and clearly signalled.  In parallel, the built environment has been subject to legislation 
concerning accessibility [7,8] and, generally speaking, much progress has been made in 
implementing accessibility in public architecture. There is a grey area between the world of 
products on one side and the world of architecture on the other. The problem is to understand the 
nature of this grey area, to see where standard inclusive design approaches may not be sufficient 
and, from this to begin understanding the problem’s basis. 
 
 By its nature public mass transit has been subject to forces which require that issues 
of accessibility are addressed by its providers, mostly due to legislation [9]. Public mass transport 
can be regarded as a special case of product design: occupying a middle ground between the 
realm of public provision and the private sector. As such, meeting a requirement for inclusivity can 
be confounded by the very complex nature of the product involved. Public transport is a public 
good but may be provided by quasi-private operators or independent public agencies. It is not free 
at the point of use (in almost all cases) and it competes with private transport for market share. It is 
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a public service competing in an environment shaped by private provision and market-forces. The 
social welfare aspect of mass public transport is characterised by the moral imperative for services 
to be open to use by each citizen equally, with particular regard being paid to those unable, for 
reasons of cost or ability or both, to use private transport. 
 

Adding complexity to this schema is the competitive nature of the provision of the 
infrastructure and the required rolling stock. In Western Europe, the providers of rolling stock are a 
small group of privately owned corporations (e.g. AnsaldoBreda, Bombardier, Alstom/LHB and 
Siemens) competing with each other for business from state-operated or semi-state operated 
regional and local transport providers. The design departments of such corporations are not 
themselves directly accountable for their design decisions. Furthermore, the kind of direct 
consumer link found between the maker of, for example, a mobile telephone does not exist for the 
comparatively insulated makers of rolling stock.  

 
Arising from this interleaving of public and private interests and the large scale of public 

transport endeavours is the condition whereby the means of creation and the management of that 
system serve to minimise the influence users have. The role of the user becomes that of a passive 
actor rather than a significant agent in the development of systems that in theory are there to serve 
their needs as well as possible. Seen in this way, the designers and the design processes they 
employ must bridge a communication and contact gap and also incorporate the demands of 
legislation and standards into the resultant products. Figure 1 shows the contrast between the 
simple design chain of a single consumer product and the compounded design chain of a pubic 
transportation element such as the carriages.  

 
Figure 1: Comparison of simple and compound design chains.  

The diagram does not show the temporal delays taken for consumer signals to reach the 
commissioning entity. That is to say, it may take years for consumer responses to be translated 
into improved designs. Nor does it capture the spatial distances between the actors.  One example 
of this is the fact that ItalDesign in Italy designed the carriages of the Copenhagen Metro which 
were built by Ansaldo Trasporti Sistemi Ferroviari, also of Italy. The specification was by a Danish 
consultant, Carl Bro Design. It is unlikely that this exact combination of agents will re-occur 
meaning institutional knowledge does not accumulate.  

 
An additional complicating factor is the difference in approaches to the provision of public 

transport across Europe, dependent to some extent on political culture and attitudes towards the 
“free market”. One model common in the Anglo-Saxon regions is the outsourcing of the 
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management and maintenance of the system to third parties. The other model is that the entire 
system is under the complete control of a state-controlled body. Hybrids of these models exist.  
 

Inclusive design’s objectives are extremely relevant to public mass transit. The 
paradox of this is that while mass transport systems are more amenable to the legislation of 
standards (and there is a wealth of standards) the design process is situated a long way from the 
user. This paper does not attempt to solve the problem of how to implement inclusive design inside 
large public transport projects but rather to provide some examples of the large-scale design 
processes in operation. By understanding how the processes unfold, one may better begin to 
propose alternative approaches in the light of the prevailing conditions. 
 
 This paper proceeds as follows. Four models for applying inclusive design in public 
transport are described. Two instances of actual development processes are described and 
conclusions are drawn concerning the way in which such development takes place. From this it is 
shown there is an explanatory gap between models of inclusive design and how transport systems 
are in fact developed. 
  
2.0 Models For Inclusive Design In Public Transport 
 
Public transport has been subject of analysis from an inclusive design point of view. One mode is 
to look at a particular element. Another is to look at an entire existing system and retrospectively 
provide a critique. This section looks at those approaches which are essentially “bolted on” to the 
structure of the existing design process.  
 
2.1 Two-phase user trials 
 
Bogren et al described a process for a user-centred design in a public transport context [10].  While 
this work was focused on an information system to be used at platforms, the model could be 
generally applicable to any other element of the system, such as the carriages and ticketing 
systems. The user-centred design stage was intended to bridge the experiential gap between 
designers and users. The ideas, needs and opinions of the users helped guide the design process 
and provided solutions that “were not specific to one kind of disability.” The user group included all 
main types of disability: hearing, intellectual disability, mobility, short people, those with deficits in 
motor control and people with dyslexia.  
 

End users were involved in all parts of the process where they were involved in three 
ways: providing inspiration, collaborating on the design efforts and in evaluating the fully functional 
prototype object. This model shows the use of classic industrial design methods to engage users. 
While much effort was expended on the exercise, the model of design process used, in its entirety, 
was suited primarily to the detailed design of single elements and had certain elisions. The model 
did not attempt to account for the input of engineering requirements and operated on the 
assumption that there was direct feedback between producer, designer, commissioning entity and 
users. The model also made no reference to legislative requirements which might apply to such a 
device. 

 
2.2 Simulated user-involvement 
 

Another example from the literature is the ergonomic and engineering approach taken by 
Marshall et al [11]. In this case a specific element of the system such as a ticketing machine is 
tested using a CAD simulation to assess which parts of the design create problems of accessibility. 
The simulator uses a database of 100 individuals chosen to represent a wide variety of disabilities 
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and impairments. These are represented as adjustable manikins that can interact with CAD models 
of the design under investigation. One example would be to show whether or not a wheelchair user 
can see or reach the control on a ticket-machine interface. It is intentionally not a demographically 
representative sample but it is designed to test the margins of the mainstream. The tool itself is not 
intended to replace users but to eliminate major problems before user-testing takes place.  While 
simulated user-involvement is potentially an effective tool, a precondition for its use is the 
willingness of the commissioning entity, producer and designer to implement changes based on 
the results. Eventually actual users need to be engaged and involved to check the findings of the 
CAD testing.  
 
2.3 Continuous User-Engagement  
Stuttgart’s light rail system serves a population of 900,000 people. The system is run by SSB, 
owned by the City of Stuttgart. Its mode of ensuring accessibility is described by Shaw (2009) [12]. 
The city’s stated aim is to put public transport on the same footing as private transport rather than 
being the mode of last resort. Under German Federal Law, planning permission can not be given a 
new passenger transport facility unless it has met with the approval of the state-approved user 
body. In this case it is the Dachverband Intetratives Planen und Bauen, (DIPB) a nationwide 
organisation of disabled people that is based in Stuttgart. The DIPB has working meetings with the 
SSB every 6 to 8 weeks. Shaw cites personal communications with a senior manager at SSB who 
observes that this interactive approach is more satisfactory than a tick-the-boxes strategy.  
 
 Another aspect of the SSB´s structural conditions for accessibility and design is that 
the organisation is vertically integrated. The design is handled by an in-house team: “very few 
aspects of its service delivery are contracted out.” [12] In-house expertise includes planners, 
designers of passenger facilities engineers and operators.  Whilst the emphasis in Shaw´s 
description is on the built-elements of the Stuttgart light rail system, a general principle can be 
abstracted that there is an alternative mode of action in implementing the objectives of 
accessibility. This mode places the users at a mid-point between the designers and the product 
outcome. The other aspect of this model is the sense in which the process is on on-going one. A 
large and complex system such as a light rail network is in some sense a work in progress with 
extensions and revisions taking place as new elements are integrated into the network and as 
equipment is maintained or upgraded to cope with changing passenger volumes. The SSB design 
process takes place in the context of the existing standards and legislation: its trains conform as a 
minimum to these requirements but the process does not stop at that minimum. In conception, it is 
a cyclical process rather than a linear model of user-involvement.  
 
2.4 Single-phase design development 
The two approaches described in sections 2.1 and 2.2 either set out to test a model of design 
process or to test the outcome of a design process for elements of a transport system. Single 
phase design processes are based on the classic systems approach [2]. The diagram below 
illustrates user-involvement seen within the superstructure of the design development process, the 
design chain. Users have an input into or engagement with this process by two means. One is 
through user-consultation during the lead-in to a new project. This is supplemented by the 
corporate knowledge existing inside the commissioning agency if it already provides some other 
form of public transport. Separately, there is design testing carried out by the design agency if 
there is substantially new equipment commissioned. Otherwise, the user-testing occurs under the 
aegis of the manufacturer. This kind of user-testing is separate spatially and temporally, meaning 
that the users surveyed are not drawn from the same population as the final passengers. If the 
equipment is ordered from stock the user-testing of the equipment may take place before the 
commissioning entity begins its development process.  
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3.0 Instances of development processes 
Two examples of a large-scale development process are described in the following section. One is 
historical in that it is a completed project. The other is current and under development at the time of 
writing. 
 
3.1. Luas: Dublin´s Light Rail 
 
There are currently two Luas lines which commenced operation in 2004. As of 2009, the system 
has 40 stations and 26.5 kilometres of track [13]. The system is operated under tender by Veolia 
Ireland, supervised by the Irish Rail Procurement Agency (RPA). The guidelines used for 
development were chiefly the UK Rail Vehicle Accessibility Regulations (RVAR) and the guidance 
accompanying these regulations. For example, the RVAR Guidance was used by the Railway 
Procurement Agency in specifying the new suburban commuter trains and the Luas light rail 
vehicles.  Direct involvement with disability groups came late in the design process [14]. The 
carriages are Citadis model 401, constructed by Alstom in La Rochelle, France. One of the 
outstanding accessibility issues is related to the station design rather than the carriage design. 
Stations typically have only one lift which means that during maintenance, station accessibility is 
reduced for those with reduced mobility. 
 
 Presently LUAS consults four groups representing the needs of the deaf, blind, 
wheel-chair users and senior citizens. Three wheelchair users and two blind individuals are 
consulted on an ongoing basis. Given that involvement of interest groups came late in the design 
process, this consultation is focused on after-design fault finding and amelioration.  
 

When asked about controls to ensure the wishes of the interest groups are translated 
into design decisions LUAS respond that this “is not something which can be easily monitored.” 
[14]. Very often, the budgetary constraints prevent the operator from doing a comprehensive repair 
on specific complaints. The caveat is that this has been done “where practical and feasible.”  
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The LUAS development conforms approximately to the single-phase design 

development model. A plan was designed, released for consultation and then executed with minor 
revisions. Opportunities to correct deficiencies took place primarily after the design work was 
completed and realised. A review of publicly available documentation shows that public 
consultation predominantly dealt with layouts and large-scale elements rather than issues of 
usability, accessibility or industrial design per se. The LUAS case shows diffuse and unfocused 
user-engagement other than of a remedial variety. 

 
3.2.1 Demographics in the Republic of Ireland 
The total population is expected to rise from 4.2 million to between 4.6 million and 4.9 million by 
2021. The percentage of older males (over 65) will rise by 70 to 79 percent, which is approximately 
14% of the population. The number of older females will rise by between 52% and 58% by 2021, to 
become approximately 16% of the total population [15]. In contrast with Denmark, the number of 
older users will increase more but from a smaller base.  

30



PAPERSPAPERS

 7 

 
3.2 Organisational Structure of the Light Rail Development Process, 
Aarhus, Denmark 
 
The light rail system (Letbane in Danish) for Aarhus will be run by the regional transport provider, 
Midttraffik, a state-regulated, non-profit organisation. External management consultants (COWI) 
designed the structure of the development process whereby there was public consultation of 
interested parties. A provisional outline of the system was produced by Midttraffik and its 
consulting architects, C.F. Moeller a/s. This created an approximate theme for the layout and 
appearance of the light rail project to which people could react. None of the design content was 
final but was purely acting as a consultative "placeholder".  
 
Figure 3 shows the arrangement of the Aarhus Light Rail development process. The key point to 
note is role played by users in this structure.  
 

 
Figure 3. Organisational structure of Aarhus Light Rail development process. Where are the users? 
 
The Light Rail project has had a long lead time. The decision to build was made in 2006 and the 
construction of the first phase is expected to be finished in 2015 [16]. The service life of the major 
components is expected to be several decades. Thus the project is not just being designed for the 
region’s population as it is now but how it will be in tens of years into the future. Additionally, the 
light rail project is not being developed in a political or legal vacuum. The project must balance the 
needs and budgets of national, regional and local government. As a publicly-financed project, it is 
required to satisfy the existing national and international legal requirements (in 2009 Denmark 
ratified the Convention on the Rights of persons with disabilities). The enforcement of these 
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requirements has not been allocated to a specific authority. In addition to older and disabled users, 
the light rail system has also to accommodate parents with young children and a substantial 
number of commuters or leisure-time passengers carrying bicycles [17]  
  

As is shown Figure 4, users feature as the second last stage in the design chain. By this 
time the specification for the carriages has been selected. The user-engagement at the initial stage 
is necessarily highly generalised.  

 
The Aarhus Light Rail conforms to the model of single-phase design development. It 

differs from the LUAS case by having greater involvement of users in the consultation phase. 
Users have been canvassed on smaller scale elements of the system and with particular regard to 
the needs of the elderly, pram users, wheelchair users and cyclists. However, the consultation 
regarding these specific needs occurred simultaneously with general discussion on layouts and 
route options.  
  

 
 
Figure 4. Design development process of Aarhus Letbane (Light Rail) project. 

 
 

3.2.2 Demographics in Denmark 
In line with most of the rest of Europe, Denmark´s population is ageing.  Of Denmark's 

5.2 million citizens, approximately 16% are 65 years or older (790,000 people), a percentage which 
is set to increase in the future.  The total population is expected to increase by 0.8% during the 
period 2003–2030, while the increase was 58% for people aged 75 years and over [18]. 
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4.0 Conclusions 
 
A priori one might assume that the existence of standards, legislative obligations and an external 
enforcing authority, the state, would be close to ideal conditions for the implementation of inclusive 
design goals. The instances described here suggest this is not necessarily the case. The Midttraffik 
example shows how even in the presence of legal standards and in the presence of an efficient 
bureaucratic apparatus, the needs of the users for whom the system is intended seems to form the 
thinnest layer of the process hierarchy 
 
 Much has been written about inclusive design processes in the cases of product 
design but public transport cases have focused on certain elements of the systems, not as a 
whole. More research is needed in this area. There exists a large gap between initial consultation 
and the implementation of the results of the consultation. Guidelines and legislation are the main 
tools used to achieve standards of accessibility.  Consultation is a weaker element in the process 
though designers often write about accessibility in terms that imply consultation is the main means 
to achieve goals of inclusivity. Design testing itself is often carried out at a small scale, left too late 
in the development process or else takes place afterwards when it is often unfeasible to put 
comprehensive solutions in place. In essence, designers with a focus on inclusivity are needed to 
design the development process itself. Additionally, absent the possibility of custom-designed 
rolling stock, there is strong need for manufacturers of rolling stock to incorporate user-centred 
design into their repertoire of methods. At present, it seems manufacturers react to operators for 
incentives to consider inclusive-design goals.   
 
 5.0 Discussion 
From this overview of the role of users in public transport it is apparent that there exists a need for 
an "inclusive design shepherd." An agent such as this would oversee the entire process which is 
often managed by professionals looking at budget, regional planning and political elements of the 
development process and for whom design is very much a subsidiary activity. An example of this 
role existing inside a large corporation is the inclusivity champion at British Telecom. Their role is 
to carry the inclusion message within the company, including at board level, as well as out to 
partners, suppliers and other important stakeholders. This would be the next step in the evolution 
of user-driven design in public transport described by Schiller et al [19].   

  
The reason why public transport projects are still not close to consistently-applied 

inclusively design could be said to be not merely a design problem but also a political science 
problem concerning the translation of policy into practice.  A question arising from the findings of 
this paper is the particular case of whether the Aarhus light rail project´s design process has 
caught up with the obligation for accessibility, whether the obligation is being observed and 
whether, in such a complex process, they can be observed in a detailed and thorough way.  
  
 What the Republic of Ireland and Denmark have in common is that they lack 
indigenous producers of rolling stock. For countries which produce their own equipment (Germany, 
France, Italy) cultural and geographical barriers will not aggravate the problems associated with a 
compound design chain.  
 
 Ideally, inclusive design should be considered during consultation by operators and 
political actors in the long-term process of planning and specification. The operators represent the 
actual client, the user, and so must ensure that public transport solutions are an inclusive. Inclusive 
design needs also to be an integral part of the creation of “off the shelf” products. That way the 
needs of the operators and users are met by products which might best serve their needs for 
accessible, inclusive and useable public transport. 
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 In a 2007 paper drawing on experience from the design of information technology 
Law refers to the unresolved problems in accessibility and universal design guidelines [20]. These 
included, 1) defining a standard of measurement 2) enforcement of the standards and 3) usability 
of the standards. These problems still exist at the level of product design where much of the 
emphasis on inclusive design has been focused. However, the objectives of inclusive design need 
to be applied at a higher level of design, the creation of publicly-used systems such as the light rail 
network discussed in this paper. At this level, the three problems defined by Law also exist, in 
particular the matter of enforcement of standards. In addition to these are problems to do with the 
overarching design process itself. These comprise a meta-problem regarding the design of the 
design process.  
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Abstract 
Social innovation, defined by the Stanford Social Innovation Review as a process of 
inventing and implementing solutions to social needs and problems, has empowered 
many disabled or disadvantaged people to live and work in a more independent fashion.  
Inclusive design, although effective in creating solutions for people’s physiological 
needs, can ignore other layers of individual needs.  Abraham Maslow’s “Hierarchy of 
Needs” holds that people’s most basic needs must be met before they will consider the 
higher-level needs of esteem and aesthetic gratification.  Conventionally, inclusive 
design creates substantial enhancements in the human community by focusing on the 
basic physiological and safety needs of people of different ages and abilities.  However, 
these efforts can miss the fact that all people, regardless of age or ability, possess 
higher-order aspirations which may actually supersede fundamental needs.  Accordingly, 
it is time for the design community to broaden the focus of inclusive design and social 
innovation to include psychological needs.  This paper presents the results of a survey 
administered to a group of senior and disabled Americans, which studies the influence of 
the different areas of the Hierarchy of Needs on product purchasing decisions, revealing 
that many people indeed expect and value designs that appeal to their psychological 
needs even though they must sometimes compromise other physical needs. 

Keywords 

Inclusive design; Hierarchy of needs; Social innovation; Industrial design 

Introduction 
In the past, disabled individuals have been viewed as burdens on society.  Today, with 
the increasing focus on diversity and the human condition, more people agree that 
society should be able to accommodate the needs of people of different abilities.  
Inclusive design creates products and environments that enable people with diverse 
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conditions and capacities to live and work with as little limitation as possible.  Under 
many circumstances, the problems cannot be sufficiently solved simply by product or 
environmental design.  Sometimes, they require holistic and systematic solutions that 
involve the integration of multiple products and environments.  The process of 
integrating and inventing solutions for social needs and problems is an important aspect 
of social innovation.  The development of inclusive design has reached a point in which 
social innovation should be incorporated to create comprehensive solutions to meet the 
needs of people of different abilities. 

 People’s needs are often the major driving force behind purchase decisions and 
behavior.  A theory maintained by many psychologists is that when human beings lack 
something, they experience tension, and seek to reduce that tension by satisfying the 
un-satisfied needs [2].  These needs direct and facilitate intrinsically-motivated behavior 
and represent the goals consumers strive to reach in making a purchase decision [5, 1]. 

 People’s needs are complicated and interrelated.  To systematically interpret the 
complex interrelation of needs, Abraham Maslow created a “Hierarchy of Needs” in his 
landmark book, Motivation and Personality [7].  Maslow defined a five-level hierarchy of 
basic needs, which are physiological needs, safety needs, needs of love, affection and 
belonging, needs for esteem, and needs for self-actualization.  His later work identified 
additional higher-order needs, including the need for understanding, aesthetic 
appreciation, and spiritual fulfillment [8].  In Maslow’s hierarchy, an individual does not 
feel compelled to satisfy a second need until the demands of the first, more fundamental, 
need have been satisfied, nor the third until the second has been satisfied, and so on.   

 For years, inclusive design has focused mostly on the lower layers of the 
“Hierarchy of Needs” in areas such as physiological and safety needs. For example, 
user characteristic studies usually include participant-defining criteria such as age, 
gender, size, ethnicity and race, native language, learning style, and abilities to see, 
hear, manipulate objects, read, and communicate [3].  While important, these criteria 
seldom define participants’ higher-layer needs.  Similarly, the Center for Universal 
Design at North Carolina State University in the U.S. established seven universal 
product design principles which are as follows:  equitable use, flexibility in use, simplicity 
and intuitiveness, perceptible information, tolerance for error, low physical effort, and 
size and space for approach and use.  These design principles address lower-layer 
hierarchical needs, but do not consider higher-layer needs. Even the most frequently 
cited definition of Universal Design, given by Ron Mace, shows a focus on lower-layer 
needs such as “usability;” Mace stated that “Universal Design is the design of products 
and environments to be usable by all people, to the greatest extent possible, without the 
need for adaptation or specialized design.”  “Usability,” mainly a status of fulfillment of 
physiological and safety needs, is certainly the most important objective of Inclusive 
Design; however, the other layers of individual needs may yet be missing in the 
equation.  The situation might be worsened when multiple products are incorporated into 
a Social Innovation system.  In other words, a product or system with impeccable 
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usability might not be able to meet the user’s psychological needs of esteem, aesthetic 
appreciation, or spiritual fulfillment.  Without satisfying these higher-layer needs, user 
purchasing decisions and behaviors can be substantially impacted, even when lower-
layer needs have been fulfilled. 

 For years, there has been research that identifies the influence of psychological 
factors on consumer choices from marketing perspectives [9].  From a design point of 
view, despite publications such as Norman’s Emotional Design, which calls for 
designers’ attention to the psychological or emotional needs of individuals, there have 
been few quantitative studies on the perceptional impact of these needs on non-
mainstream individuals, such as the elderly and the disabled [11].  For example, in the 
book Design Meets Disability, aesthetic value, a higher and more spiritual level of needs, 
is regarded as a significant factor in product design for people with disabilities; however, 
its significance has not been measured quantitatively and systematically [12]. 

 

The Survey 
A survey was conducted in 2010 to study the influence of different need layers upon 
users’ perception and behavior.  The study was focused on non-mainstream customers 
such as the elderly and people with disabilities, and was structured to quantitatively 
measure participant’s responses when they were presented with options to fulfill different 
levels of needs.  In the survey, the participants were polled to discover if they agreed 
with the proposed prioritization of a product’s capacity to meet physiological needs and 
other higher-level needs such as self–esteem, aesthetics, and other spiritual needs.  In 
the survey, physiological needs were addressed as the usability and functionality of a 
product; self-esteem was described as the degree of self-consciousness participants feel 
during product use; and the aesthetic needs were blended with spiritual needs and 
presented subtly as a “different or special look.” 

 The survey was administered online by sending a link to the survey through 
emails to about 300 college students, which was then forwarded to their parents and 
grandparents throughout the United States.  The survey link was also posted on more 
than 21 front pages of Facebook groups, including groups of people with disabilities and 
retired individuals.  Figure 1: Online Survey on Facebook, is an example of the link on a 
Facebook group page named “Living the Wheel Life.” 
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Figure 1.:Online Survey on Facebook 

 

Survey Structure 

There are five sections in the survey.  The first two introduce the research and gather 
demographic information.  The third section contains four questions that inquire about 
respondents’ current cell phones and acclimate respondents to the survey setting.  The 
fourth section has two questions based on a scenario in which a cell phone is 
purchased.  The fifth section has three questions concerning respondents’ prioritization 
of physiological and psychological needs of products in general.  A cell phone was 
selected as the object of the survey because of its wide-spread availability and its 
intensive user interaction.  Figure 2: Section 4 of the Survey, and Figure 3: Section 5 of 
the Survey, show the questions in sections four and five; these sections are the core of 
the survey. 
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Figure 2: Section 4 of the Survey: Cell Phone Purchasing Scenario 

 

Figure 3: Section 5 of the Survey: Need Priority of Products in General 
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Survey Results 

The following sections discuss the results of the survey, including the composition of the 
participants and the results from both Sections 4 and 5. 

Composition of Participants: 

380 people participated in the survey, of which 59.4 % were female and 40.6% male, 
103 of them were older than 50 years and 103 of them had physical limitations.  35 
respondents were both older than 50 and had physical challenges.  49% of the physical 
limitations had to do with mobility, 39.8% with visibility, 24.5% with hearing, and 23.5% 
with dexterity. 

Section 4 Results: 

The first question in section 4 asked if the participants agreed that they would buy a cell 
phone that is easy to use and read, even though it might look different from the cell 
phone most other people are using.  The second question asked if the respondents 
agreed that they would buy the cell phone that looks “cool” or “like other people’s cell 
phones” even though the phone might be a little more difficult to use or to read. 

 Table 1: Percentage of Respondents Who Value Usability over Aesthetics and 
Table 2: Percentage of Respondents Who Value Aesthetics over Usability summarize 
the results from Section 4 of the survey. These results focus on the responses of non-
mainstream users, individuals who are over 50 or who have disabilities, and display the 
percentages of respondents who clearly value usability over aesthetics (Table 1) and 
those who value aesthetics over usability (Table 2). 

Table 1: Percentage of Respondents Who Value Usability over Aesthetics 

Respondent Group 
Strongly 
Disagree 

(%) 

Disagree 
(%) 

Neutral 
(%) 

Agree (%) Strongly 
Agree (%) 

Older than 50 8.2 6.1 11.2 50.0 24.5 

With physical 
limitation 

8.0 11.0 13.0 44.0 24.0 

 

Table 2: Percentage of Respondents Who Value Aesthetics over Usability 

Respondent Group 
Strongly 
Disagree 

(%) 

Disagree 
(%) 

Neutral 
(%) Agree (%) 

Strongly 
Agree (%) 

41



PAPERSPAPERS

Older than 50 29.9 53.6 7.2 9.3 0 

With physical 
limitation 

29.3 39.4 15.2 13.1 3.0 

 

 The majority of respondents, 74.5% of those older than 50 and 68% of those with 
physical limitations, agreed or strongly agreed that the usability of a cell phone is a very 
important part of their purchasing decision, even though these phones might look 
different from phones used by others.  Similarly, 83.5% of those older than 50 and 
68.7% of those with physical limitations disagreed or strongly disagreed that they would 
select a phone that is similar in appearance to phones used by others but is harder to 
use.  The responses from people with disabilities to these two questions were almost 
identical.  It is interesting to note that people older than 50 were less enthusiastic about 
the “cool-looking” perspective of their phones, creating a 14.8% gap between these two 
results. 

Section 5 Results: 

When the scope of the survey questions was expanded from cell phones to other 
products, the responses became significantly different.  Three questions were asked in 
section 5 of the survey and these were designed to explore the participants’ prioritization 
of physiological and psychological needs.  Table 3: Percentage of Respondents Who 
Felt Embarrassment when Using a Specially Designed Product presents the percentage 
of users agreeing that they feel embarrassed in front of people when they are using a 
product that is specially designed for the elderly or people with disability, even though it 
is easier for them to use.  The sense of embarrassment when using a product is often 
referred to as the sentiment of “stigmatization,” and suggests that some products might 
create physiological comfort while simultaneously generating psychological discomfort 
[12]. 

Table 3: Percentage of Respondents Who Felt Embarrassment when Using a Specially 
Designed Product 

Respondent Group 
Strongly 
Disagree 

(%) 

Disagree 
(%) 

Neutral 
(%) 

Agree (%) Strongly 
Agree (%) 

Older than 50 14.4 33.0 29.9 20.6 2.1 

With physical 
limitation 

16.2 35.4 23.2 20.2 5.1 
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 There were 22.7% of participants older than 50 and 25.3% of participants with 
disabilities who agreed that they felt embarrassed.  Compared to their responses in 
Section 4 about cell phones, the percentages of embarrassment increased substantially 
when the idea of “embarrassment” replaced “different.”  In other words, many specially 
designed products are equipped with improved functionality and usability but 22.7% to 
25.3% of people feel embarrassed about using these “different” products.  This finding 
also implies that designers should be more sensitive to the potential stigmatization they 
might create when considering inclusive design. 

 Table 4: Percentage of Respondents Who Avoid Buying Products that are 
“Different” from those Used by Others illustrates the results of the second question in 
Section 5 of the survey, which asked participants if they tried to avoid buying products 
that look or work differently from products used by others.  The question subtly 
addressed the concern for the isolation and segregation that some products create.  
Some people might not have issues buying and using products that make their age and 
disability “stand out,” while others might prefer to conform to the larger social cohort. 

Table 4: Percentage of Respondents Who Avoid Buying Products that are “Different” 
from those Used by Others 

Respondent Group 
Strongly 
Disagree 

(%) 

Disagree 
(%) 

Neutral 
(%) 

Agree (%) Strongly 
Agree (%) 

Older than 50 19.6 37.1 17.5 23.7 2.1 

With physical 
limitation 12.1 28.3 25.3 29.3 5.1 

 

 25.8% of the people older than 50 and 34.4% of people with disabilities agreed 
that they avoid buying products that are “different.”  This percentage is similar to the 
results in Table 3 for individuals over 50, but it was significantly higher for people with 
physical challenges.  One possible explanation could be the younger average age of the 
disabled respondents.  40.3% of the people with disabilities would purchase products 
that are “different.”  This finding might send an alarming message to designers and 
remind them of the importance of user’s psychological reluctance toward designs that 
tend to publicize the user’s physical conditions even though usability is enhanced.  The 
differentiation of design can create a sense of segregation and isolation for many users. 

 The results from the last question in Section 5 of the survey are listed in Table 5: 
Percentage of Respondents Who Hesitate to Buy a Product that Makes Them Feel Self-
conscious.  Participants were asked if they hesitate to buy products that are functional 
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for their age or physical limitation if these products make them feel self-conscious.  
Again, this question worked through elements of stigmatization and segregation by 
focusing on the need for good self-esteem as described in Maslow’s “Hierarchy of 
Needs.” 

Table 5: Percentage of Respondents Who Hesitate to Buy a Product that Makes Them 
Feel Self-conscious 

Respondent Group 
Strongly 
Disagree 

(%) 

Disagree 
(%) 

Neutral 
(%) Agree (%) Strongly 

Agree (%) 

Older than 50 16.5 39.2 16.5 24.7 3.1 

With physical 
limitation 12.1 38.4 17.2 28.3 4.0 

 

 27.8% of people older than 50 and 32.3% of people with physical limitations 
stated they would hesitate to purchase a product that makes them feel self-conscious.  
Again, individuals with disabilities had a stronger attitude than aging individuals.  A 
participant with quadriplegia commented that he doesn’t buy any products, even if 
universally designed, that make him feel self-conscious unless it is absolutely necessary.  
An industrial designer might design a product that meets the physiological needs of the 
disabled or elderly but face less-than-expected enthusiasm from many users because of 
the missed need for good self-esteem. 

Conclusion 
This study reveals that a significant percent of people expect and value the designs that 
appeal to their psychological needs, even though sometimes they must compromise 
other physiological needs.  One of the survey participants commented, "I don't mind 
wearing a hearing aid, but I don't want it to be the first thing people notice about me.  I 
don't want my hearing aid to 'announce' its presence to others."  The conventional focus 
of inclusive design and social innovation on physiological needs should be expanded to 
include higher-layer needs such as the need for belonging, aesthetics, and esteem.  
Without the attention and sensitivity to these needs, inclusive design and social 
innovation might overlook many users’ psychological and social needs and create the 
sense of stigmatization or segregation.  There is proven evidence that social isolation 
and social separation are serious risk factors for medical disorders [6].  Instead of 
segregating and stigmatizing the users, designers and planners should broaden their 
spectrum to be more inclusive of user’s complete hierarchy of needs in their design and 
innovation process.
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Abstract 
Recent UK research council initiatives have encouraged the formation of mixed 

discipline teams to address complex and perplexing societal issues such as those 

associated with an ageing population recognising that for new thinking and innovation to 

occur a mix of disciplines require to work together. Despite the inclusive design 

community’s long-held interest in this area, very few designers lead or are involved in 

mixed discipline teams within these types of initiatives. In this context, what do people-

centred design methods have to offer and could these be assimilated into a complex 

healthcare project’s over-arching research methodology? What effect would the way that 

design thinking and methods are integrated into the study have on the ability to generate 

innovative outcomes? To explore these questions, the author discusses methodological 

issues using two studies, funded through recent initiatives, to discuss how design 

research methods have been employed, one using an open innovation approach where 

a range of qualitative people-centred methods was central to the design of the research, 

and the second which took a much more cautious approach to integrating design and 

people-engagement methods. The likely impact of these different approaches on 

generating innovative solutions and the lessons to be drawn are discussed. 

 

Keywords 
Research methodology, healthcare, service design, open innovation 

  

Introduction 
Recent UK research council initiatives have encouraged the formation of mixed 

discipline teams to address complex societal issues such as the healthcare challenges 

associated with an ageing population. These initiatives have been created in the 

recognition that new thinking is required to address perplexing problems and that, to 

encourage innovative solutions, a range of disciplines will require to work together. The 

Medical Research Council’s Lifelong Health and Wellbeing (MRC LLHW) and the cross-

research council New Dynamics of Ageing (NDA) initiatives are two such examples.  

Despite the inclusive design community’s long-held interest in this area, very few 

designers lead or are involved in - as distinct from working as consultants for - mixed 

discipline teams within these types of initiatives. This may be due to mistrust, 

misunderstanding, ignorance of design methodologies, a lack of a proven track record of 
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research or the less than robust evaluation of the outputs of design research in this 

context.  

With regard to the Include 2011 conference theme of ‘social innovation’ and the role of 

inclusive design in making this happen, social innovation is defined as “… new ideas 

(products, services and models) that simultaneously meet social need and create new 

social relationships or collaborations.” [1] In this context, what do people-centred design 

methods have to offer? How can ‘inclusive’ and people-centred design methods be 

integrated into a complex healthcare research project’s over-arching methodology? 

Could these design methods help create new social relationships to assist collaboration 

not only within healthcare research teams but also with their audiences (i.e., healthcare’s 

end-users - the public, service workers and patients)? What effect would these methods 

have on the ability to generate innovative outcomes that meet perplexing healthcare 

challenges? 

To explore these questions the author uses two case studies, funded through current 

cross-research council initiatives, to discuss the types of social innovation that can result 

from the way that the research is designed. The role of design methods within the over-

arching research methodologies is discussed for both cases. To assist the discussion 

reference is also made to methodological considerations which explore: i) the value of 

mixed methods; ii) the flexibility of the design of the research; and iii) the extent of public 

or patient involvement, each of which has the potential to influence the extent of social 

innovation. 

 

Methodological issues 
 
A case for mixed methods 
In the ‘medical model’ of much clinical healthcare research, the evidence-based random 

control trial (RCT) informed by a systematic review of previously published trials still 

tends to be regarded as the research ‘gold standard’. Clinical research progress tends to 

be incremental and to test and build on prior evidence. By comparison, evidence-based 

forms of design research are still relatively recent and rare. Design might also tend 

towards more radical approaches in reconceptualising a product or service and can 

often be much more speculative in approach using less ‘formal’ and more socially-

oriented methods to enable a process of forward thinking. Can these two approaches 

ever be reconciled within a single study?  

In healthcare research it is unlikely that the best clinical trial design can ever be totally 

uninfluenced by environmental or social influences, or by the complexity of the different 

motivational factors and personal circumstances of the individuals (who tend to be 

regarded as ‘subjects’) involved. Less formal design methods, although bringing a useful 

‘user/human’ perspective into a research proposal, have often lacked robust evaluation. 

This can often prove problematic for reviewers and research funders with a ‘clinical’ 

tradition and disposition.  

However, in seeking to address complex healthcare challenges, progress and 

innovation will likely come from using a mix of methods. This issue is discussed by 

Lewin, Glenton & Oxman in a recent British Medical Journal (BMJ) paper. [2]  This 

reviewed published studies of the use of qualitative methods in RCTs where, indeed, 

47



PAPERSPAPERS

RCTs can be regarded as unreliable and best used in conjunction with other methods. 

“Complex healthcare interventions involve social processes that can be difficult to 

explore using quantitative methods alone.  Qualitative research can support the design 

of interventions and improve understanding of the mechanisms and effects of complex 

healthcare interventions”. This BMJ paper concludes: “… qualitative studies alongside 

[RCTs] remain uncommon, even when relatively complex interventions are being 

evaluated. Most of the qualitative studies were carried out before or during the trials with 

few studies used to explain trial results. The findings of the qualitative studies seemed to 

be poorly integrated with those of the trials and often had major methodological 

shortcomings.”  

Qualitative studies are not the exclusive domain of design research and much 

valuable non-design healthcare research is ‘social’ and qualitative in nature (e.g., 

ethnographic and social-science-based), but with the emergence of co-design, 

participative and service design, the clarification and articulation of the range and value 

of qualitative design methods has greatly improved. 

 

Flexibility in the design of the research 
A second issue for consideration in this paper is that of the flexibility in the design of the 

research, i.e., how much is predetermined at the outset, and what ‘shape’ the research 

takes, whether this has a predominance of - or is exclusively using - either quantitative 

or qualitative methods and also when these types of methods are used in a study. Here, 

Poggenpohl and Sato (P&S) [3] provide two models, for convenience here named P&S1 

and P&S2. P&S1 will “... often be less rigorous [than quantitative research] in its early 

design, with the research design evolving as experience develops … the analysis of 

qualitative work is time consuming and exacting … qualitative work starts fitfully at the 

beginning”. P&S2, is where “…considerable creativity and effort is required in the early 

stage of developing a quantitative experiment, but once constructed, the data collection 

and analytical tools provide for fairly quick and reliable results”. This consideration will 

have a bearing on what happens, when and how in the programme of research. 

 

Extent of public or patient involvement 
A final issue the author will consider here is the type and extent of patient or public 

involvement (PPI) in the research, reflecting an approach to the design of research that 

acknowledges and understands (or not) how to harness the considerable value of front-

line staff’s and patients’ own tacit experiences and insights. Savory describes a 

framework for differentiating levels of PPI in ‘translative’ healthcare research. [4] He 

presents these as four idealised PPI strategies, summarised in brief as follows. “Strategy 

A represents PPI strategies that focus on the participation of patients with the primary 

purpose of collecting data.” …” – which and may also include focus groups. Strategy C is 

one “where the mode of patient involvement is complex …” with their involvement “in the 

design, conduct and even analysis of the research” (i.e. a ‘patient-led’ strategy). Strategy 

D involves “public involvement and education” which is “concerned with widespread 

public involvement in translative research”. Savory also discusses the open innovation 

model and the shift from closed to open innovation paradigms. Although Savory states 
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that these represent ideal types and that in practice any research would likely not be so 

clearly defined, they do help us think about the level and type of PPI.  

As the NHS Act 2006 now places a legal expectation that NHS organisations will 

promote PPI and as the National Institute for Health Research (NIHR) now requires that 

researchers show how PPI will be incorporated into the research it commissions, 

Savory’s categorisation of strategy will be useful in a) locating the level of PPI within a 

proposal and b) allowing collaborating disciplines to clearly articulate and reach a 

working consensus of their different approaches to PPI.  

 

Two healthcare case studies 
 

The design of the research for two healthcare projects is now discussed. In Case 1, a 

more ‘open innovation’ approach is taken where a range of qualitative people-centred 

methods and flexibility of engagement of PPI is central to the design of the research. 

Case 2 reflects a much more cautious approach to integrating design methods as the 

research was initially conceived as a ‘medical model’ of research where PPI is very 

‘formal’ and limited in extent and where outcomes would be measured quantitatively but, 

as the project evolves, the value of more qualitative methods is recognised. The likely 

impact of these different approaches on generating innovative solutions and the lessons 

to be drawn from these are discussed. 

 

Case 1: nutrition in hospitals 
The aim of this project is to address the crisis in malnutrition in older hospital patients, 

focusing on those identified as being particularly vulnerable, i.e., stroke, dementia and 

hip fracture patients. [5] [6] Due to the inappropriateness of current meal provision, of 

central concern to the food scientists and dietitians in the team has been the ‘design’ of 

new foods with the appropriate texture, swallowability, aroma, flavour, nutritional density, 

temperature and appearance. These new foods have been evaluated for these qualities 

through the use of, e.g., a tasting panel and through scientific evaluation for their various 

‘functional’, nutritional, and sensory properties.  

However, as it was also recognised from the outset that partial solutions had 

previously failed, the design and supply of, e.g., new foods needed to be seen in the 

wider context of a redesigned ‘food service’ which would present the foods in a more 

conducive setting and manner and where foods would require to be appropriately 

customised for patient preference and need, delivered ‘on demand’, and nutritional 

intake monitored on a per-patient basis. To this end, the design of a new prototype food 

service was the goal of this project. The design of the research to deliver this prototype 

would entail a ‘socially-oriented’ approach to gather the necessary qualitative evidence. 

The project’s principal investigator (PI) is a dietitian and the focus is primarily on 

dietary requirements and nutritional intake. However, from the outset dietitians, food 

scientists, medical sociologists, designers, ergonomists, and technologists have been 

working along with key stakeholders and a ‘food family’ (FF), i.e. food producers, 

caterers ward staff, nurses, dietitians, physicians, speech and language therapists, 

occupational therapists, carers and older people, to understand the more holistic needs 

of the food provision from patients’ perspectives, to ‘map’ the existing food service and 
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to identify opportunities for improving the service for all. A comprehensive understanding 

both of the status quo of the existing service and the desired qualities of a new food 

service has been gained. The process of open engagement with the FF, by means of 

series of interviews and participative workshops, has therefore been fundamental and 

central to the project. This has required the different specialisms in the research team to 

work together in preparation for these workshops. Major opportunities for service 

redesign guided by a set of service principles have been generated through a 

participative co-research and co-design methodology.  

With reference to the BMJ paper [2], the design and sociological / ethnographic 

methods used by the different disciplines have had a high degree of overlap and are 

predominantly qualitative across the different disciplines, allowing a relatively easy 

discourse, and employing a ‘social model’ approach. By means of a co-design process 

which has empowered, trained, inspired, facilitated and guided the wider research team 

and FF in the use of design tools, these individuals have been ‘recruited’ as co-

researchers and co-designers into the design team. This has been a particularly 

synergistic process enabling the investigators and researchers, and the FF, to reach a 

gradually more shared, comprehensive and focused understanding and consensus as 

the basis for the emergence and development of innovative ideas. This participative co-

research and co-design approach is an ongoing iterative process throughout the project 

with food service redesign prototype concepts being brought to the FF for comment and 

evaluation.  

With reference to Poggenpohl & Sato’s discussion [3], a very extensive investigation 

of the status quo of the existing service and an engagement with the FF was required. 

This suited a qualitative methodological approach to explore questions and issues in the 

early stages which provided the platform for subsequent research, i.e. the P&S1 model.  

With reference to Savory’s PPI framework [4], this study has largely used Strategy B 

(e.g. using focus groups within workshops to determine priorities and soliciting feedback 

on concepts through interviews) with some elements of Strategy C (e.g. where we have 

been training the FF to use design tools and methods as the means to ‘prototype’ their 

own ideas). 

   

Case 2: physical rehabilitation using visualisation methods 
A second and separate project is set within the context of the current epidemic of long-

term health conditions significantly impacting on people’s physical functional ability and 

their ability to work. This project is led by a rehabilitation bioengineer whose profession 

would normally assess an individual’s functional capability following, e.g., illness, 

accident or surgery to determine the best way to rehabilitate that individual to their 

optimum functionality.  

The project is concerned with evaluating the efficacy of an innovative method of 

visualising biomechanical data within programmes of physical rehabilitation for, e.g., 

recovery from stroke or surgery, to minimise falls or to encourage exercise. There is 

evidence from previous work that the innovative visualisation method might assist this 

goal: a prototype of this visualisation method has already been evaluated and found to 

be easy to understand by a wide rage of rehabilitation professions and also by lay 

people. [7] Using an understanding of biomechanical principles such as force, 

momentum and dynamics, a series of therapeutic interventions using the generic 
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visualisation method to hopefully achieve that rehabilitation goal is to be evaluated 

through a set of five RCTs. These will measure the method’s effectiveness (or not) in 

improving the rate or degree of rehabilitation, e.g., for recovery from stroke or after knee 

replacement surgery using the visualisation method. Outcomes would be evaluated 

through analysis of typical (medical model) quantitative outcome metrics such extent of 

knee flexion, or stride length. 

A small design team is part of the larger investigation team due to its origination and 

development of the visualisation method and also for its development of a qualitative 

methodology of user engagement for evaluation purposes in previous related work. 

Rather than an early engagement with end-users (patients, clinicians, healthcare and 

rehabilitation staff) as in Case 1, the traditional ‘medical model’ favoured a systematic 

review of published previous trials to determine if any form of visualisation has been 

used as an intervention and if so, how effective this had been. However, given that the 

visualisation method used here is itself innovative, this type of review would tend to 

reveal results of limited or only generic value. As a result, the way the research was 

originally designed largely assigned PPI to pre- and post-RCT interviews with 

predetermined questions, a minor consultation where the end-users are not viewed as 

part of the development team. This is a typical ‘medical model’ approach where the 

client/patient has little or no input to the design of the study itself (i.e., in this case, the 

rehabilitation intervention) and is treated as a subject to be ‘experimented on’. This 

would fit very clearly into Savory’s Strategy A which “requires very little input from the 

patient in terms of designing the conduct of the research…” and which “…can be 

characterised as concerned with ‘collecting patient data.’ ” Although the quantitative data 

might be able to give some indication as to the ‘what’, e.g., improved walking rates or 

more controlled movements, it would not be able to determine the ‘why’ (particularly in a 

case where there had been no improvement), i.e., factors important to innovation. 

However, as the project commences it has become apparent that crucial to the 

visualisations presented in the RCTs is an understanding of what information (i.e. 

biomechanical principles) is to be communicated, how best this can be communicated 

(i.e. mode of visualisation), and if the same or different information requires to be 

communicated in specific ways to each of the patient, healthcare worker, carer and 

clinician cohorts involved in the rehabilitation process, i.e., acknowledging the different 

levels of technical expertise, different contexts and different lay and professional goals. 

As a consequence, a qualitative methodological strand evolved and was assimilated 

into the original design of the research through pre-RCT focus groups. So, although 

originally designed with a (in Savory’s terms) Strategy A level of PPI, the research team 

began to value and embody, albeit in a limited manner, elements of Strategy B. 

With reference to Poggenpohl & Sato’s models, although this started as a P&S2, a 

P&S1 strand has also had to be evolved reflecting the growing perception and 

recognition of the need for a more mixed methods approach, although this is somewhat 

compromised by the project’s original schedule.  

 

Discussion: the extent of and conditions for social innovation 
 

To return to the issue of social innovation, what can be learnt from the way that the 

research has been designed in both Cases 1 and 2 above on the generation of  “…new 
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ideas (products, services and models) that simultaneously meet social need and create 

new social relationships or collaborations”?  

 

Case 1 
Design methods such as visualisation of data, and the design of a participative 

methodology of co-research and co-design have easily dovetailed into ethnographic 

methods used by the medical sociologists, such as interviews and observational studies, 

to provide much qualitative data. The FF, having been empowered and facilitated by the 

designers through previous workshops to think ‘out-of-the-NHS-box’ and to use creative 

innovation methods, has become receptive to this type of approach and embraced the 

idea of speculative thinking. Campbell discusses this idea of the wider sharing, beyond 

the design profession, of design thinking and skills to improve resourcefulness: “Design 

can re-awaken citizens’ own resourcefulness. The profession of design is common 

resourcefulness refined by a technical education’. It is possible to share aspects of this 

technical education with non-professionals to increase their resourcefulness, and 

persuade them that they know more than they think about how problems might be 

solved”. [8]   

In Case 1, the nature of the design of the research from the outset made it not only 

much easier for the designers to share their methods with the rest of the research team 

and the FF, but for early stage PPI to tap into the considerable tacit resource 

represented by the FF. In a sense, as the research team as a whole were more open to 

co-research and co-design methods, the move to ‘employ’ the FF as de facto members 

of the research team using participative methods was not that difficult to achieve.   

In summary, within Case 1, the methods used have facilitated the disparate disciplines 

within the research team to communicate and collaborate in a synergistic manner, and 

also to create productive engagement with the FF. This, in turn, has helped lead the 

team towards innovative ideas for the prototype food service. As “…much innovation 

comes from creating a blend of ideas from multiple sources” [1], the process of 

innovation was able to start at a much earlier stage. This process has led to a total food 

service prototype which will empower healthcare professionals, older adults and their 

carers and provide the means to monitor and respond to individual nutritional need and 

preference in the hospital and other care environments. 

 

Case 2 
In Case 2, the process of evolving the traditional ‘medical’ culture into one with a 

recognisable ‘social’ dimension of PPI took much longer to manifest than in Case 1. This 

was essentially because qualitative methods were not familiar (or usual) for most of the 

main investigators in the Case 2 research team. As a consequence, the first challenge 

was to change the perception and understanding of the value of these qualitative 

methods in the scientist, engineer and technologist team members’ minds whose 

primary preoccupation had been with the technologies of position sensing and 

quantitative (biomechanical) data-capture. However, as the questions gradually emerged 

about ‘what to show?’ to the end-users (patients, therapists and clinical staff), ‘how to 

show?’, and questions such as ‘how do we know what they will understand by this?’, the 

realisation grew for the need for methods which would help answer these questions. As 
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a result, the design researchers developed a qualitative dimension to the research to 

enable the larger team to benefit from the flagging up of problematic issues, such as the 

perception, comprehension and interpretation of the visualisations and how this might 

translate into the desired actions in terms of correct movements or appropriate exercise. 

This was achieved through a series of focus groups. Now, various options for the 

visualisation method are being explored through a participatory co-design stage, albeit 

much less developed than in Case 1. Responses from focus groups representing end-

users are helping the team move somewhat closer to an understanding of the problems, 

behaviours and motivators for end-users and to help select and develop models of 

visualisation appropriate for testing in each of the RCTs. This process is also helping 

shift the team’s perception of end-users from ‘subjects’ to ‘people’. 

In summary, in Case 2, as the research team as a whole has had to be brought up to 

speed with the value of qualitative methods, and as the various users will not have been 

involved until later on in the project, this may have potentially limited the extent of 

innovation in the visualisation method that might have been achieved through the earlier 

engagement of end-users and more flexibility in the design of the research. In a sense, 

there has been a degree of innovation already in the original design of the generic 

visualisation method but this is requiring further innovation and development for the 

individual application within each of the RCTs.  

 

Conclusions 
 

It would appear that a number of factors may influence the extent of innovation within 

these types of research: the mix of methods (and by implication disciplines) [2]; flexibility 

in the design of the research [3]; the timing and level of PPI [4]; and also the idea of 

sharing design thinking and approaches more widely [8].  

As stated earlier, there is a recognition that new thinking is required to address 

perplexing healthcare problems and that, to innovate in research, a range of disciplines 

will require to work together. The opportunity for optimum innovation will surely come 

from employing as many minds as possible together in addressing that challenge (“much 

innovation comes from creating a blend of ideas from multiple sources…”) [1] and for the 

best chance for innovation to occur, this engagement should happen as early as 

possible using appropriate participative methods and processes which enable a wider 

team to assist the researchers in co-research and co-design.  

This additional mind-power should include not only a range of different specialisms 

within the research team but also those who work with patients and – ideally - patients 

themselves (where possible) each of whom will have different insights, experience and 

ideas to contribute. As Savory states, “where higher orders of change are sought 

through PPI, a critical dimension is the point in the research cycle in which PPI is 

included”. He goes on to say that in the “open innovation paradigm the role of users and 

customers is central to the development of innovations”.  

So, in traditional ‘medical model’ research studies such as in Case 2, factoring in 

additional time ‘up front’ for – and giving greater priority to – people-centred qualitative 

and participative processes would enhance the opportunities for real innovation. For 

non-design healthcare researchers the value of the increasing involvement of designers 

and use of their people-centred design methods in healthcare innovation should be 
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recognised. On the design side, design researchers need to gain a better understanding 

of and to better articulate the value of their contribution in the over-arching design of 

research methodologies in healthcare, not only in the area of PPI but in helping to create 

a different social dynamic within the research team itself. 
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A model for an inclusive healthcare 
information system 
Håkan Eftring 
Certec, Department of design sciences, Lund University, Sweden 

Abstract  
Healthcare organisations such as hospitals communicate both public and personal 
information to citizens. Accessible websites are suited for public information, but 
personal information (e.g. medical appointment notices) is still sent out by ordinary post 
in the form of text on a paper. Sometimes a person has to ask repeatedly for accessible 
information and is forced to adapt to the information system, rather than the other way 
around. 

This paper presents a model for adapting information automatically to each 
individual’s preferences and a list of such preferences resulting from interviews with 
persons with disabilities. The model facilitates an innovative process where a healthcare 
organisation and citizens work together in four steps: 1) A person’s information 
preferences are stored in a database in the hospital’s improved information system and 
can be updated at any time. 2) When the caregiver sends out information, a notification 
module retrieves the personal preferences from the database and adapts the 
information. 3) The person receives individualised information. 4) Preferences stored by 
citizens, but not yet implemented, can be used for further development of the inclusive 
information system. A prototype web form was then developed and evaluated by people 
from disability and elderly organisations. 

Keywords 
Accessibility; Diversity; Healthcare information systems 

Introduction
Healthcare organisations such as hospitals communicate both public and personal 
information to citizens. In recent years, there has been a focus on making public 
information on websites accessible and conformant to the Web Content Accessibility 
Guidelines, currently in version WCAG 2.0 [1]. Such public information includes general 
medical information about diseases, symptoms, treatments as well as regional and local 
information about how the healthcare is organised and contact details. 

However, there is still no standard model for making personal information, such as 
medical appointment notices, accessible to individual citizens with dynamic and diverse 
requirements. Medical appointment notices from Region Skåne, the southernmost region 
in Sweden, are still sent out by ordinary post in the form of text on a paper, see Figure 1. 
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Figure 1: Currently, personal information such as a medical appointment notice is sent out by 
ordinary post in the form of text on a paper. There is a need for an inclusive information system. 

A person has to ask specifically for accessible information every time he or she receives 
information in an inappropriate format. These individual requirements are not stored, so 
it is up to the healthcare personnel to remember them until the next time information is 
sent out. This is not a robust solution due to the large number of people involved. 
Sometimes a person has to ask repeatedly for accessible information and is forced to 
adapt to the information system, rather than the other way around.  

Moreover, since the individual requirements are not stored, the healthcare 
organisation is unable to use them in an innovative process to improve their information 
system and make it even more inclusive. 

In the current situation there is a clear need for an approach based on the concept 
‘design for dynamic diversity’ [2] and to take ‘design for all’ a step further to ‘design for 
one’ [3] or ‘design for me’ [4]. In [4], Anderberg explains: 

‘Design for Me consequently implies, but is not a synonym to, a high degree of 
adaptation with the individual. [...] Design for Me also implies a high level of 
participatory design efforts with a high degree of user involvement in the shaping of 
the whole support system of technological and personal assistance.’ 

Medical appointment notices 
Region Skåne has multiple computerised information systems that process and send out 
medical appointment notices for different parts of the healthcare organisation. Region 
Skåne is planning to replace and integrate old systems with new ones when it is 
economically feasible to do so. In future procurement processes, there will be 
opportunities to also include user requirements for a more inclusive information system. 
Until then, medical appointment notices are sent out as variations of standard formats, 
depending on which part of the healthcare organisation is sending the notice. 

Medical appointment notices do not only include the date, time and place for a visit to 
a healthcare professional or for a planned treatment. They also tell how to get to the 
hospital, rules for reimbursement of travel costs and how to cancel, as well as 
information about preparations the individual needs to make, information about the 
appointment or treatment itself and about what to do at home after the treatment. 
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According to [5], Swedish ‘hospitals lose hundreds of thousands of Euros per year in 
patients who do not show up’ for their planned visits or treatments. The reasons for 
these no-shows were not investigated, but appointment notices adapted to individual 
preferences could be one way of improving the figures. Healthcare organisations are 
working hard to make their services more efficient and reduce the time patients are at 
the hospital. Consequently, more preparation work is transferred to the patients and 
instructions for these preparations are attached to the appointment notices. If this 
information is not accessible to the patients, they may not carry out the preparations and 
expensive treatments may have to be cancelled when they show up. 

Prerequisites for a good appointment or treatment 
Appointment notices with accessible information for citizens and subsequent 
preparations by them are not sufficient to ensure an accessible and efficient encounter 
between a citizen and a medical professional. There is also information that the 
professionals need to know to prepare for an accessible visit or treatment. Citizens 
should be able to store this kind of information too, so they do not have to repeat it 
before every appointment. 

The lack of accessibility preparations by healthcare professionals can also delay the 
start of the appointment or treatment and make it less efficient, causing increased cost 
for the healthcare organisation. 

Methods
A model for an inclusive healthcare information system was developed and evaluated 
using an iterative development process. 

First, a model that would cater to the dynamic diversity of citizens’ individual 
preferences and support social innovation was developed. Initial interviews about this 
model and the diversity of preferences were carried out with representatives from 
disability and elderly organisations. The technical possibilities for implementing this 
model were discussed with a person responsible for the Region Skåne information 
systems. Using the results of these interviews, a prototype web form for entering 
individual preferences was developed. The web form was then evaluated by other 
representatives from disability and elderly organisations.  

The model 
The model in Figure 2 was developed to: 
 make medical appointment notices accessible to individual citizens with dynamic and 

diverse requirements,  
 facilitate an innovative process where a healthcare organisation and citizens work 

together to develop a more inclusive information system and, 
 make it possible for the citizens as well as the medical professionals to prepare for 

accessible, and therefore more efficient, appointments or treatments. 
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Figure 2: The model facilitates an innovative process where a healthcare organisation and 
citizens work together in four steps: 1a-1b) A person’s information preferences are stored in a 
database in the hospital’s improved information system and can be updated at any time. The 
person can also store information to facilitate professionals’ preparations for an accessible and 
thus more efficient visit or treatment. 2a-2d) When the caregiver initiates an appointment notice, a 
production module retrieves the personal preferences from the database and adapts the 
information accordingly. 3) The person receives individualised information. 4) Preferences stored 
by citizens, but not yet implemented, can be used for further improvements of the inclusive 
information system. The model also makes it possible for a medical professional to prepare for an 
accessible appointment. The citizen uses the web form to store information about personal 
requirements for an accessible appointment. This information is retrieved from the database and 
included in today’s list of appointments presented to the medical professional.

Preparations by both persons are needed to make an appointment accessible. The 
accessible appointment notice enables the citizen to be well prepared and the stored 
information from the citizen about personal preferences for an accessible appointment 
enables the medical professional to be well prepared. 

Initial interviews 
Interviews with the healthcare organisation 
An initial two hour meeting was held with a regional expert on the large national project 
‘Vården på webben’ (Healthcare on the Web) in order to be informed about development 
plans that could influence the implementation of the proposed model for an inclusive 
healthcare information system. The ‘Healthcare on the Web’ project includes the 
personal web service ‘Mina vårdkontakter’ (My Healthcare Contacts) [6], which lets 
citizens set up user accounts, log in and contact their local medical centres and ‘request, 
cancel, or reschedule appointments, refill prescriptions, or ask your medical centre to 
contact you’, see Figure 3. One can also manually ‘enter notes in a calendar about 
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scheduled doctor's appointments’. The information transfer is encrypted and safe. An 
increasing number of healthcare organisations in most regional counties have recently 
joined this web service. It includes an embryo of the functionality for entering personal 
accessibility preferences, although now it is only possible to select whether the 
password for the user account should be sent in text or Braille. 

Figure 3: The personal web service ‘Mina vårdkontakter’ (My Healthcare Contacts) has recently 
been launched in most regional counties in Sweden. It includes a link to personal settings for 
contact details. The settings may be expanded to include the proposed personal preferences for 
accessible information. 

The technical possibilities for implementing the proposed model were discussed with a 
person responsible for the information systems at Region Skåne. Before the meeting, he 
was sent a list of questions which he forwarded to experts of the different information 
systems. When he had received the answers, we had a two hour meeting to discuss the 
answers and possibilities. 

Interviews with representatives of disability and elderly 
organisations 
In order to get initial feedback on the need for the proposed model and to receive input 
for the development of the prototype web form for entering individual preferences, 
informal interviews were carried out with representatives of disability and elderly 
organisations. 

The interviews were carried out at a national conference exhibition. Approximately 
one half hour was spent with each of the following: Pensioners’ Org. in Helsingborg, 
Dyslexia Assoc. in Helsingborg-Höganäs, Assoc. of Hard of Hearing People in 
Helsingborg, Aphasia Assoc. in Helsingborg, Stroke Assoc. Öresund and Visually 
Impaired Assoc. in Helsingborg-Höganäs. 

The model was explained to representatives of these organisations and they were 
asked their opinions. They were also asked to give examples of the diversity of individual 
needs of their members and not just their official recommendations based on a 
compromise among their members.  

A link to personal settings 
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Results from the initial interviews 
According to the technical experts there are many possibilities for both the web form and 
the database to be incorporated into existing healthcare information systems. They could 
either be included in the web service ‘My Healthcare Contacts’ or added as external 
modules without any connection to it. 

The representatives of disability and elderly organisations were all very positive to the 
model for individualised information and its ability to cater to diversity. For example, the 
National Assoc. for Visually Impaired has a national requirement on text size of 16 
points, but at their own regional meetings they use 24 points as a standard for print-outs 
and some individuals prefer 28 points. The Arial text font and bold style were desirable 
as well as other formats like Braille, DAISY and e-mail with a Word document 
attachment. 

The Dyslexia Assoc. in Helsingborg-Höganäs wanted to be able to choose text on 
paper in combination with an e-mail with a sound file attachment. The text should be 
easy to read and understand. One individual mentioned a text size of 16 points and fonts 
with serifs. 

The Pensioners’ Org. in Helsingborg, Aphasia and Stroke Assocs. all wanted to be 
able to have a copy of the appointment notice sent to a relative or another person they 
trusted; they also wanted to be reminded the day before the appointment, for example, 
by a text message to their mobile phones. They preferred to have the appointment 
notice sent by ordinary post. The Pensioners’ Org. wished for more easily opened 
envelopes and suggested that postcards would be quite acceptable for appointments 
concerning non-confidential issues. Concerning the text size, the Pensioners’ Org. 
suggested 14-16 points and perhaps bold style, while the Aphasia Assoc. preferred 18-
28 points. The Stroke Assoc. would really like to have images in the appointment 
notices. 

 There was also a need for storing personal requirements for an accessible 
appointment (i.e. information sent to the healthcare professionals in advance). The 
Dyslexia Assoc. would appreciate being able to store needs for assistance in taking 
notes and recording the conversation on an mp3 sound file. The Assoc. of Hard of 
Hearing People also wanted assistance in taking notes and to be able to inform the 
healthcare organisation about the need for a hearing loop or a sign language interpreter. 
The Stroke Assoc. wanted to inform the healthcare personnel that another person would 
be along so it would not come as a surprise. Receiving documentation of the discussion 
was also a desire they had. 

On a more general level, they all liked the fact that it is individual preferences, and not 
impairments, that are stored in the database. People without computer experience would 
like it to be possible for the healthcare personnel to enter their preferences. 

Development of a prototype web form 
Using the results of these interviews, a standalone prototype web form for entering 
individual preferences was developed, see Figure 4. The web application JotForm [7] 
was used for the development. Some alternatives were hidden until certain check boxes 
or radio buttons were selected to keep the form as simple as possible. 
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Figure 4: Screen dumps of the prototype web form for entering individual preferences on 
accessible information and requirements for accessible appointments. The form can be viewed at 
www.jotform.com/form/2984605144.

The user can choose to have the information sent by ordinary post, e-mail, SMS and/or 
a message to the web service ‘My Healthcare Contacts’. There are also possibilities to 
choose the language, to send a copy to another person and to receive a reminder by 
SMS or e-mail. Finally, there are two text boxes for entering information for the 
healthcare organisation. In the first there is a sample text saying: ‘Here you can enter 
your need for an interpreter, assistance with taking notes, a room with a hearing loop, 
extra space or extra time, if a person comes along, etc...’ In the second text box, one 
can enter additional preferences. 

If the user checks ‘ordinary post’ more alternatives about which physical format the 
user prefers are shown, see Figure 5. 

Figure 5: A user who checks ‘ordinary post’ (left) can choose one of the following alternatives: 
‘Text’, ‘Text and images’, ‘Braille’, ’Blissymbols’, ‘Spoken information on a CD (DAISY format)’ or 
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‘Sign language on a CD’. A user can choose whether the information should be sent in a sealed 
or open envelope or on a postcard. If ‘Text’ or ‘Text and images’ (right) is selected, a number of 
alternatives for text size (12, 14, 16, 18, 24, 28 points), text font (Arial, Times New Roman), text 
style (Normal or Bold), paper colour (White or Yellow) and UPPER/lower case letters are shown. 

On the other hand, if ‘e-mail’ is checked, the following attachment alternatives are 
presented: ‘Text in a Word document (.doc)’, ‘Text and images in a Word document 
(.doc)’, ‘Blissymbols in a Word document (.doc)’, ‘Spoken information in a sound file 
(.mp3)’ and ‘Sign language in a video file (.wmv)’. 

Evaluation of the prototype web form 
The web form was evaluated by representatives of regional disability organisations and 
members of a senior interest group. Three semi-structured interviews, each 1.5 hours 
long and based on a questionnaire with 27 questions, were carried out with people from 
the Visually Impaired Assoc. in Skåne, Persons with Intellectual Disability Assoc. in 
Skåne and the Dyslexia Assoc. in Malmö at their regional offices. Printed versions of the 
web form were presented to them and discussed in detail (the Visually Impaired Assoc. 
in Skåne was sent an e-mail version before the meeting, printed in Braille). Furthermore, 
shorter interviews (approx. 20 min. long) were carried out with the Aphasia Assoc. in 
Skåne, Persons with Neurological Disabilities Assoc. in Skåne, Survivors of Accident 
and Injury Assoc. in Skåne and the Rheumatism Assoc. in Skåne at an exhibition fair. 

Results and discussion 
Again, everyone was very positive to the proposed model for individualised information 
and stressed the importance of improved perceptibility and understandability of 
appointment notices – and they wanted it to be implemented as quickly as possible. 

For the Visually Impaired Assoc. in Skåne, e-mail was the number one alternative, 
although it is not considered to be secure by the healthcare organisation. The web 
service ‘My Healthcare Contacts’ is secure, but the Visually Impaired Assoc. said they 
would need a lot of help and training to be able to log in and find messages there. On 
the other hand, the Persons with Intellectual Disability Assoc. really preferred the 
‘ordinary post’ alternative, because it is physically obvious and can not be missed. They  
and the Dyslexia Assocs. wanted to be able to receive information in multiple formats 
simultaneously (e.g. ordinary post and e-mail), so using check boxes instead of radio 
buttons in the web form was an appreciated solution.  

The Visually Impaired and the Dyslexia Assocs. wanted to add the alternative 
‘Telephone’. When ‘ordinary post’ was selected, they wanted two separate alternatives 
for ‘Spoken information on a CD’ – one with DAISY format and one with Audio CD 
format, because some CD players could only play audio CDs. The Persons with 
Intellectual Disability Assoc. wanted to add an alternative to receive a DVD with a video 
clip of the medical examination; they felt the Blissymbols alternative could be removed. 

The Visually Impaired Assoc. did not see a need for very large font sizes (like 24 or 
28 points), because appointment notices are not the type of information you need to print 
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out and bring to places where you do not have access to a computer. It is not like 
meeting agendas which you often do need in large print. Both the Persons with 
Neurological Disabilities Assoc. and the senior interest group had preferences for text 
sizes of 12, 14, 16 and 18 points, but not larger. 

For the Persons with Intellectual Disability and Dyslexia Assocs., text that was easy to 
understand and well structured with images was very important as well as short 
sentences, short text lines (max 9.5 cm and unjustified) and extra spacing (1.5 lines). 
The Dyslexia Assoc. wanted the easy-to-read standard form. Being able to choose 
paper colour was also desirable. 

The Persons with Intellectual Disability Assoc. did not have any need for upper case 
letters only, but the Aphasia Assoc. did. 

The Rheumatism Assoc. preferred standard envelopes to ones with perforated edges. 
Having copies sent to another person was a very desirable function for most 

organisations and the same for the reminding functionality. The Persons with Intellectual 
Disability Assoc. wanted to be reminded by SMS several times before an appointment: 
the day before, the morning of the same day and about one hour before the appointment 
just when it was time to leave home. 

The Rheumatism Assoc. wanted to store information about the need for a warm 
examination room, while the Visually Impaired Assoc. wanted to store information about 
the need for a very bright or dark room. 

Being able to choose information alternatives not yet implemented was not 
considered a problem for any of the interviewed persons. They were happy to help the 
healthcare organisation improve their systems. 

If adopted, the flexibility of this model would enable Region Skåne to speed up the 
process of digitising appointment notices for most citizens because non-computerised 
citizens could still choose to receiving appointment notices on paper. 

Conclusion
In this paper I have presented a model for adapting information automatically to each 
individual’s preferences and for facilitating an innovative process where a healthcare 
organisation and citizens work together. 

The proposed model enables individual citizens to take active roles in improving their 
own accessibility and not just be passive victims of a non-inclusive healthcare 
information system. 

The model is not yet implemented in Region Skåne’s information system, but there 
are technical possibilities to do it next time Region Skåne replaces one of its old 
information systems for appointment notices. A prototype web form for entering 
individual preferences has been developed and evaluated and the people interviewed 
from disability and elderly organisations are eager to have this model implemented. 

The web service ‘My Healthcare Contacts’ is very suitable to include the proposed 
web form to enable citizens to enter their personal preferences on how they would like to 
receive information from the healthcare organisation, and what they want the healthcare 
organisation to know to prepare for a high accessibility of the appointment or treatment 
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they are called to. Well informed and prepared patients will improve healthcare efficiency 
and cost effectiveness. 
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A Means to an End: Real 
Solutions for Real Challenges 
Susan Hewer, Dr Marianne Guldbrandsen, Ann Crawley 
 

Abstract The complex social challenges posed by the modern world provide the 

context for this paper. In particular we have focused on those presented by an 

increasingly ageing population and the aspiration for older people to have a good 

quality of life. This means active participation in society and living independently for 

as long as possible. This paper describes two programmes of work that have been 

initiated by the UK’s Design Council: ‘Independence Matters’, which examines how 

older people can be enabled to remain independent and active longer; and Dott 

Cornwall, a place-based project which works directly with local people and 

communities to co-create solutions to local issues that in turn could have national or 

international resonance. The results of this work to date indicate the power of design-

led projects to unlock creativity, test assumptions around inclusive design and extend 

user-centred design into participatory practice so that users make informed choices 

and decisions about potential improvements and solutions. 
 
Keywords: Inclusive Design; User-centred design; Participatory design; 
Ethnographic research; Assisted Living; Long-term conditions; Social innovation. 
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Introduction 
The Design Council has built up a significant track record of using design to create 

responses to difficult and intractable social problems. Projects have included working 

with people with Alzheimer’s, their carers and frontline staff to co-create design-led 

solutions; re-designing hospital furniture and equipment to help reduce the incidence 

of hospital acquired infections; design-led solutions for patient safety and for patient 

dignity and creating a new design-led support service for people with diabetes. In 

2002 it commissioned Professor Roger Coleman to produce its first inclusive design 

publication1 and this was followed in 2004 by the establishment of a team at the 

Design Council specifically to look at innovation around social issues (RED2). In 2005 

work began on the first Designs of the Time programme (Dott07) in the North East of 

England, seeking to establish a methodology where designers and citizens come 

together to co-create solutions to local problems. 

 
The Design Council’s specific user-centred approach puts the user at the heart of its 

projects exploring the root cause of an issue by first asking why a need or a problem 

exists and then developing innovative solutions that directly address the problem. 

Emerging design-led solutions have a greater chance of being sustainable because 

individuals or communities feel a stronger sense of ownership and determination to 

make it work. For example, a community which has been involved in planning its own 

transport service will feel empowered by its implementation and will support and 

encourage others to use it. 

 

This paper describes the work of two programmes: the scoping phase for 

Independence Matters, a project set up to examine ways to keep older people 

independent longer and Dott Cornwall (2009-11), the second Dott programme 

following on from that held in the North East of England (2005-07). Both projects aim 

to create new services, systems or even products, emerging from social innovation 

practice and the inclusive design agenda with the aim of growing social capital and 

cohesion. 

 

The paper will examine Independence Matters first, followed by Dott Cornwall, with a 

conclusion that draws together the key features. 

 

																																																								
1	http://www.designcouncil.org.uk/publications/living-longer/	
2	http://www.designcouncil.info/RED/	
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Independence Matters 
In 2009 the Technology Strategy Board, a leader in the field of assistive living, 

approached the Design Council with an idea to work together on a project that would 

seek new ways to help older people with long-term conditions stay independent for 

as long as possible. The project was timely given the population is ageing better than 

ever before. However, with approximately 45% of the UK’s adult population having 

one or more long-standing condition, the National Health Service (NHS) is spending 

around 80% of its budget on treating and managing chronic disease3. Indeed, the 

whole philosophy of health management has shifted and a greater emphasis is being 

placed on health promotion and disease prevention, moving towards proactive self-

care. All of this impacts hugely not only on the older person, but on family, friends, 

social networks, employers and so forth. 

 

The complex societal challenges which the project posed were broad and cross-

cutting and enabled the Design Council to continue its work in this ‘space’ of social 

engagement. Both the Design Council and the Technology Strategy Board saw the 

value of working with and looking for, business and industry opportunities in 

whatever might emerge. Thus the objectives of the four month scoping phase were: 

• scope the project and create a tangible framework for a further programme of 

work 

• identify gaps in current service provision around this topic particularly the 

community space between clinical expertise and self-help, involving loose 

networks of family, friends, colleagues, neighbours and interest groups. 

• explore how these groups could be supported via new networks or other 

models facilitating independence including those people who are socially or 

rurally isolated and under-represented 

• explore areas for new products, systems and services. 

 
Independence Matters – our methodology 

First Steps  
The primary aim during the scoping phase was to unlock opportunities and insights 

which could inform innovative ways to support the well-being of older people. We 

were open to concepts that may or may not involve some technology. The intention 

was always to be fundamentally user-centred i.e. to put the needs of users at the 

heart of the project, to look for inclusive design opportunities (ensuring that as many 

																																																								
3	Technology Strategy Board website (2009), http://www.innovateuk.org	
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people as possible, young or old, would benefit) and where possible seek trans-

generational interventions or peer support solutions. We felt that there was great 

potential for innovation to emerge when people of differing age groups come 

together. 

 

We undertook three research work packages to kick-start the project: general desk 

research around the many contributory factors of enabling older people to live longer 

at home independently; commissioned internal desk research which identified the 

policy issues, national and international best practice and information from 

carers/family members etc; and commissioned ethnographic research. 

 

For the third research package, following a commissioning process and appointment, 

the Design Council drafted a brief for Matt + John Innovation Consultancy4 to design 

and conduct research in order to generate themes around the concept of ageing and 

independent living. The themes would then be used by the Design Council to create 

briefs/understand the needs of older people which could lead to a further, larger 

project. Matt+John Innovation Consultancy was able to bring to the project their 

expertise in design research, social anthropology, human factors/ergonomics and 

their ability to use research as a process of understanding the often complex 

landscape of human experiences. 

 

By using an ethnographic process we sought to gain some useful insights and ‘rich’ 

analysis which would allow us to start to frame ideas for further projects and tangible 

outcomes. As Matt+John stated at the beginning of the project, “an ethnographic 

approach is not used to create ‘fact’ but instead to challenge people’s perceptions of 

a topic, service or product to enhance creative thinking and innovation”. 

 

We asked Matt+John to deliver a four stage process which would enable us to test 

some of our initial hypotheses and build new ideas around the insights gained from 

the research. From our desk research we had formulated a list of topics that we knew 

we wanted to explore: well-being, active ageing (i.e older people maintaining their 

health and generally staying involved and interested in life.), participating in the 

community, maintaining and building networks, keeping working, voluntary work, 

peer-to-peer support, countering isolation, supporting marginalised communities; 

caring; assistive technology; trans-generational interaction. 

																																																								
4	http://www.mattandjohn.co.uk/	
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For this project, as well as conducting eleven ethnographic immersions with a range 

of older people, Matt+ John together with the Design Council team and a 

representative from the Technology Strategy Board wherever possible, interviewed 

thirteen experts in the area – either face-to-face,by telephone or Skype. The results 

from these interviews and the insights gained from the ethnography were brought 

together at a later stage in a workshop. 

 
Independence Matters – does it? 
The participants who comprised the ethnographic immersions represented a range of 

different stages in the ageing process: 

• preparing for retirement 

• suffering from a chronic illness and having aftercare 

• working on beyond retirement age 

• mental health problems 

• maintaining activity 

 

Participants lived in both rural and urban areas around the UK and Matt+John used a 

‘bricolage’ approach – from many sources to fit need. Discussions with the 

participants spanned a wide range of contact areas touching upon the individual, 

family, community and society and encompassing the physical – health and mobility, 

the psychological – security, attitudinal and worth, community – the built environment 

and the socio-cultural – policy and technology. We were particularly keen to 

understand more about how design in its most basic every day sense, enabled or 

disabled older people. 

 

Emerging from the research was a strong body of evidence for our initial hypotheses 

with some additional insights: 

 

Identity is key – ‘Anthropologists, psychologists, sociologists and psychoanalysts 

place as their core focus the concept of identity. These disciplines all touch on similar 

points of what it is and how it affects our lives. Our identity is both about the concept 

of ‘self’ and also socio-cultural ‘how I am part of my group’ – family, community, 

ethnicity and nation. Our identity relies on interactions with others. Once these 

interactions reduce, we lose sense of identity and sense of self’ 
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Home is crucial – ‘Our research focused on the home as a place where people live 

practically but also as a place that was wrapped in psychological and symbolic 

meaning for its participants. Therefore, it is to be understood both as a structural 

building and a space where people consume in certain ways so that reaffirms and 

represents their identity and sense of self (cultural and individual). Everyday 

household objects, services, technologies and products that make up the landscape 

of the home also impact positively or negatively on the participants’ sense of self and 

identity’. 

 

Connecting is everything – ‘The degree of feeling connected to society – both a 

person’s own community and also wider social notions of normality. A lack of 

connectedness results in experiencing a level of exclusion from society. Everyday 

social norms provide us with a sense of collective identity with the outside world. 

However, if the chances of being able to ‘fit in’ are reduced because design and 

technology prevent engagement, this can lead to feeling incomplete and excluded. 

Our research showed how objects, technology and services that are designed to 

allow people to be independent and ‘fit in’ can at the same time stigmatise them in 

society because they are perceived as being objects of frailty and difference’. 

 

The results of the ethnographic immersions were fed into several synthesis sessions 

when the work of capturing the material from the de-briefing of the interviewing 

process took place. Emerging thoughts were then mapped in a thematic way, scaling 

them to the micro as well as the macro levels. The next stage was a co-design 

workshop session with members of the Independence Matters team and Working 

Group (professionals with specific interest and expertise in areas around assisted 

living, ageing, long-term conditions, social innovation, health, social care, caring and 

design), the results from which would feed into the final proposals. 

 
Independence Matters – the workshop and after 
The co-design workshop, facilitated by the Matt+John team, aimed to map out the 

opportunities gained from the research insights. It was based around the interviews 

and short films of the participants and also a visual tapestry that was, literally, 

wrapped around the walls of the room and represented ‘a day in the life’ of the 

ethnographic participants. Working together, the workshop generated ten new 

opportunity ideas which were deemed suitable for design-led interventions. 
 

The scoping phase confirmed a number of original hypotheses and enabled the 
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Design Council team to narrow down and frame two potential project areas which 

could form the basis of a further, much more major project: ‘Home & Away’ and 

‘Keeping Connected’. Both projects will draw from many of the insights gained in this 

project – both from the ethnographic work and the interviews with experts. Society is 

now so complex, people are living much longer and are juggling so many more 

responsibilities that whilst inclusive design can have a significant role in enabling 

people and helping them to stay longer in their own homes, there is also a role for 

innovation around appropriate services (public and private sector), trans-generational 

(across the age groups) and peer-to-peer support and new forms of assistive 

technology. 

 
Dott Cornwall 
Introduction 
When the idea for Dott was conceived seven years ago, its ambitious aim was to 

define a new approach for design: one that reflected the needs of the 21st century 

and captured the spirit of the new age; one where the role of the citizen – no longer 

just a passive consumer – is defined as engaged and active in improving the quality 

of daily life. 

 

Andrea Siodmok (Dott Cornwall programme director) has said that while Dott07 was 

ahead of its time, Dott Cornwall is of its time and designing with, rather than for 

people is certainly an idea whose time is now: the political and policy context has 

never been more aligned to this notion. Through Dott, the Design Council has 

created a test-bed for new approaches to co-creation and social innovation – one 

that develops new methods as a route to innovative practice on a local level. This 

ambition aligns to the emerging policy picture – one characterised by localism5 

(whereby more power and services are taken up by local councils or voluntary 

agencies rather than by central government) and greater public engagement in 

service development and delivery. 

 

Design has changed radically in recent years and defining its boundaries now is 

difficult. Its new agenda is one more concerned with people, behaviours and 

relationships, than with consumables, style and fashion, and design for social 

innovation is becoming as familiar a part of the design lexicon as inclusive design is 

																																																								
5http://www.politicaldevelopments.com/downloads/Decentralisation%20and%20Localism%20Bill%20Vo
lume%201%20(Clauses).pdf	
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now after twenty years of advocacy and awareness raising. We have witnessed how 

inclusive design – now even enshrined in a British Standard6 – has become a byword 

for the design of products and services which puts at the centre the ambition to meet 

the needs of the widest range of people. 

However design, by its nature progressive and optimistic, keeps moving forward and 

it seems a natural development that it should now be exploring the ways in which its 

core competencies of problem finding and problem solving, observation and insight 

to discover new opportunities and the ability to make things visible and tangible, 

should be turned to facilitating collaboration at community level, co-designing 

solutions to social challenges. 

 

Citizens no longer have things done ‘to’ or ‘for’ them; instead they are an intrinsic 

part of the process. Designers now operate in intermediary roles, facilitating the 

relationship between citizens and others who understand issues, and co-designing 

responses to them. (Design Council projects on patient dignity and designing to 

eliminate hospital acquired infection exemplify this process.)7  This is how Dott has 

been operating in Cornwall: using design for social innovation to achieve an inclusive 

society. A number of its projects have reached out to those on the margins, either 

through social deprivation, worklessness or those in danger of redundancy, and 

sought to work with them to bring about improvement and opportunity – in other 

words, inclusive design at its most powerful. 

 

For this to happen, Dott grew to realise that in order to achieve results citizens 

needed to be equipped with the information, knowledge and skills necessary to solve 

the problems they faced. Firstly they needed to be motivated and have their 

confidence raised; secondly they needed the skills and knowledge to take action. At 

its heart, Dott believed design had the power to make this process of 

transformational change both exciting and practical and it relied on two key drivers: 

• increased participation by the public in services, from top down delivery to co-

creation 

• radical innovation to generate entirely new models of service provision and 

commissioning 

The process Dott used followed these phases: diagnose, co-discovery, co-design, 

co-delivery and legacy. Whilst citizens were central to Dott activities by creating 
																																																								
6	http://shop.bsigroup.com/en/ProductDetail/?pid=000000000030142267	
7	http://www.designcouncil.org.uk/our-work/challenges/health/design-bugs-
out/http://www.designcouncil.org.uk/our-work/challenges/health/design-for-patient-dignity/	
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collaborations between local people and experts, so working with excellent designers 

has enabled communities to achieve greater degrees of professionalism in the 

management and outcome of their activities. Dott’s grass roots work gave significant 

consideration to the role and importance of leadership in the collaborative mix. It was 

able to identify the qualities seen in the designers which fit with the collaborative 

leadership models. Key to developing local capacity to innovate has been to develop 

the skills of professional designers ‘on the ground’ in areas of collaboration, co-

design, service development and multiple stakeholder management. 

 

Dott activity  
At the heart of all Dott’s projects8 – and there have been around 50 practitioners 

developing ten projects across Cornwall – is an approach which is citizen-led and 

thoroughly collaborative. The following two examples exemplify the approach that 

has characterised Dott activity in Cornwall. 

 

Cornwall Works 50+  
Cornwall Works is a partnership approach to delivering ‘welfare to work’ support in 

Cornwall, funded by the European Social Fund9. The Dott 50+ project has focused on 

co-designing new ways to approach the issues faced by older people in, and looking 

for, work. As the population ages, so the workforce is getting older and it is predicted 

that by 2020 nearly one in three workers will be over 50. The Dott project 

demonstrated that older people want to be as economically active as everyone else 

but that the workplace will have to adapt. The big challenge is finding ways to bring 

about this transformation. 

 

Engaging and hearing the perspectives of people over 50 who had or were 

experiencing challenges such as care responsibilities, health conditions or 

confidence and skills issues was central to the approach. Dott Cornwall’s ‘Cornwall 

Works 50+’ project, led by thinkpublic, a leading social design agency which based 

itself in Cornwall for the project’s duration10, used novel methods – including a 

‘listening armchair’ which was an enjoyable way to allow older people to open up and 

speak their thoughts, of getting older people and employers to overcome barriers 

faced by older people wanting to return to the workforce. They developed a number 

of new solutions and these were prioritised with stakeholders and local people. The 
																																																								
8	http://www.dottcornwall.com/projects	
9	http://www.esf.gov.uk/	
10	http://thinkpublic.com/	
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top five have started to be prototyped including innovative new volunteering 

schemes, job signposting and home skills exchanges. 

 

Designing Communities  
The Pengegon Estate in Camborne, central Cornwall, is a neighbourhood named in 

the top 5% of the country’s most deprived areas. Its problems include high levels of 

unemployment, drug and alcohol abuse, domestic violence and child poverty. The 

neighbourhood has been consulted by support agencies and received investment, 

but has also been described as ‘hard to reach’ and still has many complex, unmet 

needs. 

 

Cornwall's urban regeneration company set up to reinvigorate the Camborne, Pool 

and Redruth region (CPR Regeneration) worked with Dott to better understand some 

of the issues affecting local residents and service providers in the area. Starting with 

the question ‘What kind of community facilities and services would improve your 

lives?’ Sea11, the design team appointed by Dott to lead the project, worked to co-

develop a clearer picture of existing services, unmet needs and possible solutions. 

Working with more than 80 residents in and around Pengegon, they made several 

short films with community groups, enabling them to share their thoughts and voice 

their opinion regarding a possible new community centre in the heart of their housing 

estate. Building on these insights various design methods were used to raise 

awareness, encourage community involvement and bring the needs of the 

community into a public arena, including an article in the community newsletter, a 

residents’ survey, social documentaries, co-design sessions and opinions published 

via SMS and blog. The designers also used some more unusual techniques to help 

people get involved – such as getting children to build a mock-up of their ideal 

community centre using cake. 

 

Whilst the project is still ongoing, according to those who work with the Pengegon 

community, this project – unlike many others which have tried and failed – has seen 

huge improvements in residents’ confidence, optimism, participation in the life of the 

estate and in their communication skills. There’s a positive atmosphere, and the 

bespoke community centre is on the way to being a reality. It was observed that 

through this intense engagement process the community have started to ‘own’ the 

building even before the first brick has been laid. 

																																																								
11	http://www.www.sea-communications.co.uk./	
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Conclusion 

Design for inclusion, inclusive design, universal design – call it what we will – began 

as an approach to ensure older and disabled people were not marginalised through 

poorly designed products. In other words, design that did not meet their needs and 

therefore the needs of the broadest range of society needed to be addressed. At the 

beginning the focus was largely concentrated on domestic products and broadened 

out to encompass the design of public spaces, transport and the built environment. 

 

Today, citizens are vulnerable in new and different ways and once again design is 

invoked as a route to solutions that will ensure their needs are not overlooked. The 

needs are different but the people are the same. For instance, we are in a period of 

unprecedented crisis in public finances, at a time when looming pressures on the 

public sector horizon – not least those anticipated in the near future from an ageing 

population – will create bigger strains than ever making. At the same time long-

standing social issues now need new approaches and fresh responses. This, in 

effect, is the context for what we now recognise as the Big Society12 (the coalition 

government’s vision for a future whereby people have far more input locally in 

running and deciding upon services) and it is beginning to shape how we view the 

public sphere. The role for design in enabling social innovation has never been so 

sharply drawn and the role of inclusive design within that is a vital and important 

element. 

 

As government rhetoric speaks of a society made stronger by recasting the 

relationship between citizen and state then here is a clear role for design13. It has the 

ability to engage and motivate those who might otherwise be overlooked and not 

have their voices heard or needs recognised – older people, disabled people, or 

those who are vulnerable in other ways. Once again, design’s time has come.  

																																																								
12	http://news.bbc.co.uk/1/hi/uk_politics/8688860.stm	
13	http://www.iea.org.uk/in-the-media/media-coverage/government-wants-to-recast-public-sector	
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Alison Rieple (University of Westminster) 
 
Abstract  
With the changing business environment and social context, there recently appears to be a 
stronger focus on the distinct role of design for social responsibility. The above challenge 
requires fundamental rethinking on how CSR is effectively understood and delivered into 
society and how to take CSR into account in business strategy. To achieve this, design as 
interpreter which delivers ethical philosophy and social moral through emotional value and 
meaningful experiences can be an essential ingredient in achieving CSR at a practical level. 
In this paper, we will investigate the role of design for accomplishing CSR in the leading 
mobile handset producer, Nokia. 'Nokia Open Studio' was run in three town communities that 
have limited access to formal infrastructure such as electricity, water, and land ownership 
rights. As part of a broader study that explored the impact of mobile connectivity within the 
context of global urbanization, the studio aimed to engage a broad cross-section of these 
communities through hosting a design competition. In particular, local people participated in 
this process by using local resources in a manner that enabled people to reflect on their own 
wants and needs in the context of their everyday lives. In doing so, designers in ‘Open 
Studio’ support them in articulating design preferences. The Open Studio have played an 
effective role in eliciting various responses of local people ranging from the simple designs, 
to complex features, and to highly symbolic expressions reflecting their understanding of the 
needs of not only individuals but also their community.  
 

Keywords: Open Innovation, CSR, Socially Responsible Design 
 
 
Introduction 
 
The role of design has constantly been evolving along with the historical, industrial and 
technological changes of a society. In the industrialized era, the expecting role of design in a 
corporation was mainly to facilitate mass consumerism by stylizing products and services 
with the lowest overall cost. However, with the changing business environment and social 
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context, there recently appears to be a stronger focus on the distinct role of design for social 
responsibility. This is originated from a growing concern of society in general and Corporate 
Social Responsibility (CSR) in the corporate community in particular. The definition of CSR 
began from the 1930s [1] and is thus not new at a conceptual level, even though there did 
exist different emphases on different constituents of CSR in different periods. Nonetheless, 
the practical approach at an operational level is a different perspective from the historical 
approach to CSR due to changing circumstances and new challenges to corporations. 
Therefore, the above challenge requires fundamental rethinking on how CSR is effectively 
understood and delivered in society and how to take CSR into account in business strategy. 
To achieve this, design as interpreter which delivers ethical philosophy and social moral 
through emotional value and meaningful experiences can be an essential ingredient in 
achieving CSR at a practical level.  
Thus, in this paper, we will investigate the role of design for CSR in the mobile handset 
producer, Nokia. We explore a historical development of CSR, followed by the evolution of 
design management strategy that deals with the change in the role of design in the process 
of new product and service development. The next section deals with how and where design 
contributes to the overall aim of CSR based on the social and the environmental dimensions 
which are regarded as the fundamental aspects among the three most frequently referenced 
categories: the environmental dimension, the social dimension, and the economic dimension, 
in particular reference to the Nordic mobile company. In doing so, we attempt to assert that 
design is accorded higher importance by firms which implement CSR in their business 
strategies and incorporate social responsibility into their action.  
 

Changes in the View on CSR  
 
Despite numerous efforts to bring about a clear definition of CSR, there is no agreed upon 
definition of corporate social responsibility. This is because the definition of CSR is 
considered to describe ever changing. Their position and key components are thus changing 
depending on the complex societal context. However, it is important to figure out the current 
constituents of CSR to identify the area where design can contribute to the overall goal of 
CSR. For example, Carroll(1979, 1991) attempted to bring a more accurate definition in view 
of what constitutes social responsibility by providing four levels of corporate social 
responsibility: Economic Responsibilities, Legal Responsibilities, Ethical Responsibilities, 
and Voluntary/Discretionary Responsibilities [2,3]. His multidimensional model of CSR has 
proved among the most widely referenced frameworks since it make clear important 
principles, but researchers have yet to empirically examine the dimensionality of CSR in an 
operational perspective. On the other hand, Wempe and Kaptein(2002) viewed CSR as an 
intermediate stage where companies try to balance the Triple Bottom Line to achieve 
corporate sustainability by offering three categories for what business is responsible. 
However, in theory and in practice, there is no consensus in the definition and constituents of 
CSR [4]. In regard to this, Dahlsrud(2006) provided strong empirical support for the definition 
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of CSR by analyzing 37 definitions from the existing literature ranging from 1980 to 2003 [5]. 
Through the critical review, he identified five dimensions: the environmental dimension, the 
social dimension, the economic dimension, the stakeholder dimension, and the voluntariness 
dimension. In this research, he indicated that the concept of CSR is not new ones. However, 
he argued that an operational level have totally different stories due to globalization. In the 
context of globalization, corporations have diverse stakeholders and regulations and they 
are accordingly required to respond flexibly how the social, environmental and economic 
impacts should be balanced in their business model, current and future.  
 

New Emphasis on the Role of Design in addressing CSR 
 
As mentioned above, businesses require a new way in addressing CSR beyond public 
relations which cannot have positive impacts on both society and business. In regard to this, 
when we think of the fundamental function of design to provide solutions, to communicate 
with people, and to influence in a way we live, design ought to be an essential ingredient to 
address CSR. This means that design can be a major focal point in delivering CSR, because 
design can determine the way in which the immaterial is converted into the material with 
regard to the lifecycle of products along with the potential services, and a perceived 
corporate image by a visual representation of the intangible [6,7]. In the process, socially 
responsible design can provide a firm’s competitive advantage not only in terms of cost 
effectiveness but in strong brand loyalty with emotional value [8]. 
Consequently, the evolving role of design toward social responsibility calls for a new design 
management approach, distinguishable from the market-based approach. This is derived 
from the changed understanding about the role of design in an organization, the designer’s 
changed understanding of management, and wider implications of design for society [6, 9].    
Papanek(1972) defined responsible design against a commercial market-driven design and 
emphasized that socially responsible designers must organize their own intervention apart 
from the mainstream market [10]. However, researchers have since the 1980s built on 
Papanek(1972); socially responsible design approaches can have a central and distinct role 
in view of market-based design [11]. In particular, ‘market model’ and ‘social model’ of design 
management are no longer considered to be at opposites, as market-oriented design may 
well respond to ethical, social or environmental needs [12]. Accordingly, the social and 
economic role of design management in an organization is undergoing a radical change to 
seek out the possible convergence between market-driven and socially-responsible design 
approaches. In particular, Mozota(2006) attempted to explain the four powers of design in 
the context of management strategy: design as differentiator, design as integrator, as 
transformer, and simply as good business [9]. Mozota(2006) has emphasized that design 
has long been regarded as a tool effective for innovation, but as she argued, design should 
go beyond the tactical/technical tool towards a strategic resource for management. As 
differentiator, to begin with, design is regarded as a source of competitive advantage on the 
market through, for instance, brand equity or customer orientation. As integrator, design is 
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considered as a resource that improves new product development processes. As 
transformer, design is regarded as a resource to create new business opportunities and to 
enhance a corporation’s ability to cope with environmental changes in business. For 
example, technological advances over the last few decades have disrupted the environment 
in and around the market. Such disruptions can provide both opportunities and threats to 
firms. Design can be an important resource to create opportunities and to cope with threats 
in the ever changing environments. As good business, meanwhile, design is a resource for 
society at large. This fourth power deals with how design can be related to not just economic 
issues but social and environmental issues as well. Design in this regard is a source of not 
just greater market share, higher brand value, and higher return on investment (ROI), but 
more fundamentally, social value and socially responsible enterprise. Design as good 
business is not mutually exclusive to design as differentiator/integrator/transformer.  
Thus, a series of research concerned with the evolving role of design assert that socially 
responsible design is an essential resource at a strategic level in a corporation to achieve 
the overall aim of both business and CSR. The following chart represents the relationship 
between market-driven and socially responsible design management with the evolving role 
of design (Figures 1 and 2).  
 

 

  

 
Figure 1. the role of design as a co-creator 

 

 
Figure 2. The Relationship of Evolving Role of Design 

Design as Co-Creator 

Design as a visionary activist to a 
contribute corporate social 
responsibility as well as the overall 
aim of business by harnessing 
collective creativity through open 
design process in consideration 
with coordination undertaken 
within a community of innovator. 

Community-Centred Design Strategy 
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Case - Nokia’s Locally Responsible Design  
 
Hereafter, we intend to investigate how organizations strategically utilize design to develop 
practical business approaches to social responsibility in order to contribute not only to CSR 
but to the overall aims of businesses as well. To achieve this, we selected Nokia as the best 
practice, a company highly reputable for social responsibility in the mobile phone industry. 
Thus, we first look into the Nokia’s vision of CSR and evaluate Nokia’s design practices 
based on the two most frequently cited dimensions of corporate social responsibility: the 
social and the environmental dimensions. To achieve this, we identify the offerings, 
strategies, resources and processes of design that enable the company to contribute to CSR. 
As of January, 2009 Nokia group employed a total number of 128,000 people and 1 billion 
people are using Nokia phone. These statistical numbers represent that mobile phone is the 
most widely used electronic devices in the world and, thereby, the mobile phone ever more 
increasingly influence people’s daily life and our society in general. Thus, social networks 
are becoming central for how people communicate with others. 
 
Nokia’s Vision of CSR (Social Dimension of Design) 
 
Nokia have clearly mentioned social, environmental and economic responsibilities as their 
CSR, and at the same time, they have placed these dimensions in parallel with their 
business achievements. In particular, the company has set key issues of CSR: stakeholder 
engagement, accessibility, environment, supply chain, and human rights, and has also 
emphasized that CSR is carried out in all aspects of their work to ensure customer 
satisfaction and respect. In this regard, we sketch out how they address CSR at an 
operational level notably in terms of design. 
 
‘As a market leader, the best contribution we can make to the global community is to conduct our 
business in a responsible way. This belief drives our commitment to creating ethically sound policies 
and principles that guide us in our work’.  
 
There has been a growing aspiration of people to be involved with advanced technology and 
communications across culture. People not only in advanced nations but also in developing 
economies are broadening their modes of communication to include the web and, social 
networks have become central to how people communicate. With this aspiration in mind, 
Nokia’s promise at a corporate level is to connect people in new and better ways, 
independent of time and place by guaranteeing equal opportunities. In regard to this social 
dimension to conduct their business, in September 2008, the company planned to release a 
line of seven phones designed for these emerging markets for the people who cannot reach 
the benefit of technology. 
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Nokia’s Design Strategy: Human-Centred Design 
 
Human-centred design process begins with a team of anthropologists and psychologists 
working in the design group. These multidisciplinary teams spend time with people in 
specific areas around the world to understand how they behave and communicate. This 
process helps designers to better understand new patterns of behaviour and life style that 
could be integrated into mobile communication. In addition, designers often go out into the 
field to understand the real world that they are designing for. All of these observations are 
brought into the design process to inspire and inform the ideas concerned with mobile phone.  
Nokia operates nine satellite design studios located within targeted nations where 
researchers and designers work to customize its approach to each market, integrating global 
trends with local insights. To understand users who have different local culture, lifestyle and 
less experience to be exposed digital technologies, the company has a large and diverse 
research group within the design team. They identify local, country-specific trends, and also 
look across countries to identify similarities in lifestyles and global trends. For instance, this 
means localized colours, surface textures, and user-interface content such as wallpaper, 
services, or ring tones. In their research in emerging-markets, among their key findings is 
that everybody wanted a range of options. 
 
Nokia's Design Research for Everyone: ‘Nokia Open Studio’ 
 
A design research method, so termed 'Nokia Open Studio' was run in three 'shanty town' 
communities that have limited access to formal infrastructure such as electricity, water, and 
land ownership rights. As part of a broader study that explored the impact of mobile 
connectivity within the context of global urbanization, the studio aimed to engage a broad 
cross-section of these communities through hosting a design competition. In particular, local 
people participated in this process by using local resources in a manner that enabled people 
to reflect on their own wants and needs in the context of their everyday lives. In doing so, 
designers in ‘Open Studio’ support them in articulating design preferences. In addition, after 
submitting a design work in design competition, by interviewing the entrants, the design 
researchers obtain underlying information about their motivation for their design, features 
and understand their expected context of use in detail. 
Co –design methodology can work as a powerful engine for user-innovation, because certain 
problems involving disabled people cannot reach to a stage of consensus [13] and only can 
be understood through creating possible solutions, building knowledge through validating 
specific solutions with individual users. Co-design can be used as a set of iterative 
techniques and approaches that puts users at its heart, working from their perspectives, 
engaging latent perceptions and emotional responses [13].  
In this regard, Nokia Open Studio have played an effective role in eliciting various responses 
of local people ranging from the simple designs, to complex features, and to highly symbolic 
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expressions reflecting their understanding of the needs of not only individuals but also their 
community. Through open studio, the company can draw three deign drivers for developing 
countries: device symbolism; convergence features and magical functions. Moreover, they 
can also figure out the motivation behind the design choices that include cost saving niches, 
expressing status and identities, a means of problem-solver and a symbol of a better future. 
In particular, this participatory approach reveals a robust finding to challenge a basic 
assumption that a mobile phone is owned and used by one person. Building on this, the 
company designed the Nokia 1200 and Nokia 1208, which have shared use as the top 
priority. They are designed to deal with many different mobile phone users who share the 
mobile phone with others in developing countries. In particular, these mobile phones have a 
shared address book so that each member of a family or a village could save their own 
contact numbers separately from others.  

. 
 

 
Figure 3. Nokia Civillian Police Designed by a 17-year-old living  

in a Liberian refugee settlement 
 
Making Mobile Devices Accessible for All 
 
Nokia have long turned their CSR vision, ‘A world where everyone can be connected’ into 
products with a wider range of accessibility for the people challenged by hearing, vision, 
mobility, and cognition. However, One of the designers in charge of accessibility said, 'They 
don't want a 'blind phone', they want the same choice of devices like everyone else’. The 
company thus provides wireless hearing aid device which works with mobile phone, and 
mobile applications such as Nokia Braille Reader that helps visually impaired people read 
text messages using Braille. Such inclusive approach to accessibility means the company's 
wide range of mobile devices is accessible to the broadest possible range of consumers. By 
lowering barriers to usability, and recognizing that there is no ‘one-size-fits-all’ solution, the 
design teams bring real choices to people with limited accessibility. Over the past 10 years, 
incorporating accessibility features into mobile devices has become a part of business as 

83



PAPERSPAPERS

usual at the company. In addition, as the population matures, accessibility is not about 
disability and the company thus has tried to meet their diverse needs and wants. 
 

Environmental Dimension of Design 

Nokia takes a proactive approach in regard to their impact on the environment. Thus they 
focused on three criteria in creating products based on lifecycle thinking: Sustainable, 
energy efficient products; Eco services enabling sustainable lifestyles; and take-back and 
recycling. In this chapter, we look into environmental dimension of Nokia design by dividing it 
into three parts based on specific design domains: Product design, Service design and 
Packaging design.   

 

Product Design for Recyclability and Energy Efficiency 

 

The latest version of “Guide to Greener Electronics” by Greenpeace International indicates 
that the top two ranked companies in the Greener Electronics are Nokia and Samsung 
based on their policies concerned with toxic chemicals, recycling and climate change. As the 
data from Greenpeace proved, Nokia has used approved, tested and sustainable materials 
and substances in their products. This means that Nokia designs every product in such a 
way that at the end of its lifecycle the component materials become a new resource. Thus, 
with this vision in mind, this is raising consumer awareness and encouraging people to 
recycle their old mobile phones. Nokia users can bring their phones including all accessories 
back for recycling to around 5,000 Care Centers located in 85 countries. In addition, in order 
to reduce energy consumption and maximize energy efficiency, Nokia have developed Nokia 
High Efficiency Charger which lets people charge their battery with a clear conscience. This 
means if users forget to unplug it from socket when the phone is fully charged, the charger 
will be in no-load mode preventing from over energy consumption.  

 

Service Design for Eco- Awareness: Advocating Green Choices 

 

Nokia understands its social responsibility as a leader in the phone industry. The total 
number of the company’s mobile phone subscriptions is estimated to be approximately 1 
billion in 2010. With its wide reach, the efforts of the company on eco-design are not only for 
products but, more broadly, for services which can influence many people and advocate 
sustainable choices through green service design. These immaterial offerings of the phone 
involve a wider range of eco services and software such as: Green Explorer, Connect2earth 
and we offset. For example, ‘Green Explorer’ provides directories of green locations 
worldwide, and enables people to enjoy living and traveling by leaving a lighter ecological 
footprint. In addition, in order to encourage people’s awareness toward environmental issues, 
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the company powers a global green on-line community called ‘Connect2earth’ which links 
people directly with the world’s top experts to debate green issues. The site offers 
environmental experts’ views on environmental themes and invites users to contribute with 
their ideas and opinions. Naturally, site visitors can also discuss all things environmental, 
and upload their photos and videos. On top of this, the company has introduced ‘we:offset’ 
for essential journeys in order to reduce the amount to travel, and help people use mobile 
technology to conduct positive actions for the environment. These meaningful trials of Nokia 
design for the environment is based on the idea that in order to achieve ‘sustainability’ in a 
society as a whole, sustainable production in the corporate level and sustainable 
consumption in individual users are required. Thus, an array of eco-services and software 
offered by the phone possibly induce the users to change their behavior toward more 
sustainable life-style by directly utilizing the services. 
 
Packaging Design of Eco-Efficiency  
 
A mobile phone package plays an important role to communicate with users by delivering a 
message about the product image, and at the same time, complete the product experience. 
However, the company also put a priority on ethical issues and is concerned with their 
environmental impact on society as they produce hundreds of millions of phones with 
customer packages. Thus, with proper design and material choices, they have tried to 
minimize the amount of materials used for their packaging. By developing smaller and 
smarter packaging design from 2006 to 2008, they saved 99,000 tons of paper in user 
guidance and packaging material. 
To achieve this, several players in charge of different fields participate in the development 
process of package design. These players include designers, product managers, package 
automation representatives, sourcing and logistics representatives and package suppliers. 
The general goal for Nokia package design is efficiency which can also be achieved through 
compact packaging during transportation and storage. From 2009, the company began a 
pilot project which offers an option of buying mobile device without chargers, and was able to 
reduce packaging and raw materials. Efficiency usually means eco-efficiency as well. This is 
because Nokia believes that environmentally sound design and materials are also beautiful 
and feel comfortable. In regard to resources, the company has used recyclable materials, 
mainly wood fibers in its product packages. In order to support products' image and their 
message, they has utilized coloring and patterning to cardboards. Some 35-100% of 
materials are also made of recycled fibers and their availability varies depending on regions.  
 

Conclusion 
 
This paper, building on the extant works on corporate social responsibility, is concerned with 
how socially responsible design has conceptually evolved and how the above design can be 
applied in practice to mobile handsets in the case of Nokia. This exploratory paper deals with 
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how social and environmental aspects of design can well respond to CSR and the overall 
aim of business as well. As such, through this exploration, we can reveal robust findings that 
the social dimension of Nokia design, which goes beyond geographical boundaries and 
physical limitations, contributes not only to a world where everyone can be connected but 
also to a wider range of the mobile users in the world (Figure 4). At the same time, 
environmental dimension of the design, which is closely connected with eco-efficiency and 
eco-effectiveness, makes a large contribution toward a greater economic value with high 
brand reputation (Figure 4).  

 

 

Figure 4. Socially Responsible Design at Nokia 
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Abstract 
Identity in old age is challenged by physical changes, evolving roles within the family, 
and life transitions such as retirement. Supporting identity is therefore important in 
later life, and might be assisted by media technologies which allow people to reflect 
on their lives, record their personal histories and share these with family, friends and 
caregivers. This possibility was explored in two creative ‘Sandpits’ with older people 
as part of the SUS-IT project, funded by the New Dynamics of Ageing programme in 
the UK. Discussions were held with PC and non-PC user groups of retirement age to 
understand memory and identity practices and elicit reactions to three novel product 
concepts. These included a Reminiscing Radio for life review, a Story Lamp for 
associating spoken stories with photographs and memorabilia, and a pair of virtual 
reality Travel Glasses for transporting you back to a special place in the past. The 
main findings of these discussions will be presented, along with concepts generated 
by the participants in a re-design exercise. This paper will also show how the 
sandpits enabled older people to be involved in the design process by allowing them 
to shape early design concepts through exploring their own ideas and motivations.  
 
Keywords 
Design; Older people; Design participation; Co-design; Quality of Life  
 
Introduction 
It is known that Digital ICT products have the potential to support and enhance the 
quality of life of older people by allowing them to live independently, mediate their 
wellbeing and prevent social exclusion. However with the continual development of 
technology, this may disadvantage some groups of older people who have never 
engaged with digital technology, or find it increasingly difficult to do so because of 
changing capabilities, social and/or economic circumstances. This can be made 
worse by the added complexity of using products or services that older people are 
unfamiliar with, resulting in them remaining or becoming “digitally unengaged” [1].  
Successful inclusive design for this population is therefore about maximising the 
benefits of technology whilst minimising the number of users being excluded from 
enjoying them. 

To engage and include older users in the digital world, it is crucial that designers 
are not only sensitive to older people’s changing needs and capabilities but are also 
able to shape technology developments into appropriate new products and services 
for this market. It is equally important that potential users (i.e. older people) are 
consulted and involved in the early conceptual stages of design, where they can 
express their dreams and desires, and flag and any mismatch between product 
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specifications and their own capabilities or need. This has not always happened in 
the past. Many products such as home computers and mobile phones were initially 
targeted at younger people and only later sold to an older population who were never 
considered in their original development.  Those companies targeting markets 
including older people, face the challenge of explaining new technology concepts 
which may be quite alien to their experience, particularly in technologically naïve 
groups. This may be a disincentive to early user involvement in focus groups or 
brainstorming sessions, where some users may struggle to imagine the form and 
function of hypothetical technologies.  

In this paper, we report the findings of an attempt to address this problem by 
involving and working with groups of older people in the early phases of digital 
product design. This was done through two creative design workshops or ‘Sandpits’ 
intended to give older participants a voice and role in specifying requirements for new 
and emerging ICTs. In this sandpit, we introduced the issue of memory and identity in 
old age to a panel of older people. Understanding and requirements were developed 
through direct discussions as well as reactions to demonstrations of design 
envisionments that aimed to support memory and identity in different ways. These 
envisionments were created in the form of open, ambiguous and physical product 
concept prototypes. In this process, we tried to give participants a starting point in 
developing their own ideas about the topic, and opportunities to co-design concept 
modifications and additions with us.  

In fact this type of design participation, where we view older participants as not 
only potential users but also as creative partners who could bring innovative ideas 
into design covers the ideology of social innovation. Inclusive design practices aligns 
with social innovation where the latter is defined as “new strategies, concepts, ideas 
and organisations that meet social needs of all kinds-from working conditions and 
education to community development and health-and that extend and strengthen civil 
society” (http://en.wikipedia.org/wiki/Social_innovation). Not only should social 
innovation enable the satisfaction of needs not currently met, it should also increase 
the level of participation and empowerment of all in particular marginalised groups in 
society [14]. Through the Sandpit process the outcome was a set of new product 
proposals which we hope will be of value in their own right, and a number of lessons 
about the Sandpit methodology itself.  

  
Sandpit topic: Memory and identity 
The study was carried out in the context of the SUS-IT project, which is examining 
ways of helping older people to engage and stay engaged with new information and 
communication technology as they age [2]. While other parts of the project are 
examining the use and augmentation of existing ICTs, this part concerns the 
innovation of new technology with older people themselves.  This is being done in 
four cycles, with each cycle covering a different topic area of relevance to an older 
population. Relevance here approximates to an area of life whose quality might be 
enhanced by new digital technology. In a first cycle, we carried out Sandpits on the 
overall computer experience of older people and envisioned a customised touch 
screen device for discussion through a three act play [13]. In this second cycle, we 
turned to indicators of quality of life in older people to select the topic of memory and 
identity support. 

Quality of life (QoL) had been defined by Mendola and Pelligrini [3] as ‘the 
individual’s achievement of a satisfactory social situation within the limits of perceived 
physical capacity’ and by the World Health Organisation [4] as ‘Individuals’ 
perception of their position in life in the context of the culture and value systems in 
which they live and in relation to their goals, expectations, standards and concerns’. 
QoL is thus a broad ranging complex concept coloured by different perspectives and 
factors.  Recently in a survey [5] done with UK older people aged 65 and over on 
their perspective of QoL, several main themes of what constitutes a good QoL 
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emerged from the study. Being independent and having control over one’s life in old 
age is considered one of the factors in having a good QoL. Other factors that would 
constitute a good QoL include having good social relationships with family, friends 
and neighbours, having positive outlook and psychological well-being and 
maintaining good health and functional ability.  

This literature suggests that the way an individual perceives themselves and their 
own identity is important to psychological well-being. From additional literature, the 
sense of identity appears to come under threat in later life from various life transitions 
such as retirement and frailty [6] [7]. Retirement may cause an individual to feel they 
are of no value anymore [6] and may cause people to review their post-retirement 
identities and roles [8]. Similarly the transition from the Third Age to the Fourth Age, 
characterise as a person leading an active later life to someone who becomes 
increasing frail and dependent, could cause a discontinuity in a person’s identity. 
Such discontinuities during later life transitions can be overcome by maintaining 
identity in a number of ways and these include keeping active socially by building 
relationships and friendship, playing a significant role in the family, given the 
opportunity to talk about their present lives, and being able to reminiscence alone 
and/or share their life histories with others [7]. Reminiscing with others may be 
particularly important to identity in the light of failing memory capacity in older people.  
This relates to autobiographical memory for one’s personal life experience and has 
been linked to the sense of self [9]. What we experience, remember and make of an 
event (i.e. autobiographical memory) together with the construction and upkeep of 
who we think we are (i.e. self) shapes our personal identity [10]. These activities not 
only allow older people to keep a sense of self in relation to others but also allow 
them a degree of control over life transitions and thus help promote their identity and 
QoL.  

Given the digitisation of personal media content, including photographs, music and 
video, and the presence of the internet for remote media sharing, new forms of life 
review and reminiscing are now possible which could improve memory and identity 
maintenance in older people. With this literature and objective in mind, we set about 
designing an initial trio of novel product concepts in this area as triggers for 
discussion and starting points for co-design of concept variants and additions. 
Additional literature relating to each concept was also consulted in the design 
process, but space prevents us from reporting that here.  
 
Sandpit methodology: The extended focus group 
In Spring 2010, we invited two groups of older people (of retirement age), to attend 
two one-day Sandpits on memory and identity. All participants were members of Age 
Concern Guildford, where the Sandpits were also held.  A total of 16 participants 
were recruited for the Sandpits. Based on PC ownership and experience, they were 
separated into PC and non-PC user groups with 8 participants in each group. The 
small number of participants enabled effective facilitation as well as interaction 
between participants themselves. Our intention in working with both groups was to 
assess the influence of PC engagement on attitudes to the proposed concepts and 
involvement with the creative design process.  

In each Sandpit, we held a morning session leading up to the presentation and 
discussion of three product concepts, and an afternoon session involving the co-
design and sharing of new concepts. The general shape of each Sandpit was 
therefore that of an extended focus group, in which participants continue past the 
discussion of product concepts onto the re-designing of it. In general, every effort 
was made to make the day sociable and enjoyable for them, as well as informative 
for us, and this paid off in many positive comments afterwards and a high level of 
future volunteering.  

The morning began with a short discussion session to understand and explore the 
concept of identity and the way that life stories and memories are currently shared. 
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This was followed by a demonstration of 3 product concepts showing ways photos 
and memorabilia, virtual reality and sound could be used to capture and share 
memories and reflect identity. Participants were given the opportunity to discuss the 
concepts after each demonstration. At the end of all three demonstrations, they were 
asked for their preferences on a ranking form.   

After lunch, the 8 participants were split roughly into three groups corresponding to 
each concept. Each group was facilitated by a university-based designer who led an 
activity we called “Keep, Lose, Change”.  Participants were encouraged as a group to 
decide on what they liked about the original concept and wanted to preserve (Keep), 
what they disliked and wanted to drop (Lose), and what else they would like it to do 
or do differently (Change). In this activity, participants often disagreed about design 
changes and had to negotiate a shared solution. Eventually they began to move 
freely back and forth between keep/lose/change options as different individuals threw 
out creative suggestions. The role of the facilitator was also important to this process.  
We took a conscious decision to play an active part in co-designing the revised 
concepts with participants, but without leading the suggestions. In practice this 
amounted to playing a sketching role to illustrate new product forms, and applying 
technical knowledge to the implementation of participant suggestions. Each team 
presented the revised concept back to the group for further discussion. In a final 
open activity for two teams, participants were asked to share a personal story before 
designing something completely different to handle the story content.   
 
Design rationale 
Our initial concepts were based on the insight that people have special places, times 
and objects that define their identities across a life span [11] [12]. Various design 
concepts were generated and discussed and eventually three concepts were 
selected for prototyping. These included a pair of travel glasses for travelling back in 
time to a special place, a reminiscing radio for listening to stories of special times, 
and a story lamp for playing back stories from special photographs or memorabilia 
(see Figure 1).  
 

Figure 1. Travel glasses, reminiscing radio and story lamp prototypes 
 
Concept 1. Travel glasses. Everyone has places which are special to them. It could 
be houses or neighbourhoods where we have lived and worked or where we went on 
holiday. Re-visiting these places often brings back many memories of the times spent 
in them. However it is not always possible to travel back in person. It might be the 
house or neighbourhood is no longer around, or it might be too expensive, time 
consuming or challenging to make long trips particularly in later life. The concept was 
to have a pair of immersive travel glasses that can transport a person back to a 
special place. When a person puts them on, it feels like they are back in the place 
itself and they can look and move around in it. The place they see could be as it is 
today or in the past as it was when they knew it.   
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To enable this envisionment, a virtual reality eyewear Vuzix iWear VR920 with 3 
degree of freedom head tracker, audio and microphone capabilities was used. The 
glasses were linked to a laptop PC and Google maps with street view was used to 
show a 3-dimensional  scene of a local street – Tunsgate Square in Guildford.  
Because this content shows the current state of the location, participants had to 
imagine that it could be changed to show Tunsgate as it used to be.  They were also 
led through the location by a facilitator, in a semi-interactive tour driven by their 
conversational interests in various regions.  

 
Concept 2. Reminiscing Radio. Imagine a radio that instead of playing programmes 
from various stations plays back your own as well as other people’s memories of 
events in your life history. The Reminiscing Radio is a device that we envisage would 
allow a person to record their own stories as well as get others to record their stories 
of them on to a timeline. Other media such as music and photos could also be 
incorporated onto the timeline. An antique radio was used as it was felt that the 
aesthetics might attract and bring a sense of familiarity to older users. Also, shared 
listening is a feature of the radio and conversations could be recorded while social 
interaction is taking place for example around a dinning table. An iPod touch device 
was used to represent the timeline display and the interface to the prototype.  

Scenarios of how a user would record, playback, and move their memories along 
the timeline were sketched and simulated using Powerpoint, translated into PDF and 
exported into the iPod touch device. Pre-recorded audio memories of personal life 
events from an older couple who volunteered to assist in the project (i.e. childhood, 
Wedding day, learning to use a computer and 70th birthday celebration) and music 
(i.e. ‘See you later Alligator’ by the Comets) were stored in the radio. The 
demonstration consisted of scripted scenarios in which particular pieces of recorded 
stories and music were replayed.   
 
Concept 3. Story Lamp. Most people have photographs or special objects that they 
keep as memorabilia in their homes. Imagine you could record the stories behind 
those photographs and memorabilia for yourselves, your family or friends, and attach 
them somehow. The Story Lamp was proposed as a device that would provide such 
a function. The aesthetics of a lamp was kept because it is a common household 
appliance and would be not viewed be as an intimidating device by non-PC users. It 
is also normally found on a desk or table where photo albums or objects can be 
placed.  

The lamp has a speaker and a camera in the head and a sound recording device 
and memory in the base. When an object or photo/album is brought into view under 
the lamp it can recognise it and play any stories that were recorded when it saw the 
object before. To record a story, the lamp would take a picture of the object or 
photo/album to remember it for next time, and associate the recording with the object 
or picture. The lamp also incorporates a projector that allows digital photos to be 
displayed on the table or wall. A camera card slot in the base allows the lamp to 
access digital photos. Stories can be recorded and play-backed on these projected 
images as well.  

The Story Lamp prototype was mocked up with the bulb holder of a desk lamp 
removed and a HP laptop speaker was attached in its place. The lens of a PCLine 
300a webcam was placed beside the speaker and an Optoma Pico PK 102 pocket 
projector installed beneath the lamp head. Pseudo buttons and memory card slots 
were also added to the base of the lamp. The Story Lamp was connected to a PC 
laptop where the content was located.  
 
Results 
Because of space limitations, we focus our results section on feedback on the 
concepts and their re-design by participants themselves. This will be followed by 
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discussion of implications for the design of products in this area, and lessons on the 
methodology. Both PC and non-PC user groups were asked to rank the three 
demonstrated concepts in order of preference (with “1” being the most preferred), 
and to indicate which concept they would actually want to purchase. Both the 
Reminiscing Radio and Story Lamp concepts were popular with PC and non-PC 
users. However in terms of purchasing the concepts, Non-PC users were much more 
inclined to do so than PC users. In general, non-PC users liked the simple appliance 
nature of the concepts, while PC users wanted them integrated into their existing ICT 
appliances. Table 1 shows the summarised results from both groups.    
 
Table 1. Rank preferences and purchasing intentions for the three initial concepts 
                  (a) Non-PC user group    (b) PC user group 

 
Travel Glasses 
The non-PC users enjoyed the demonstration of the glasses but were not sure about 
the usefulness to daily life. They also felt that it would not be the same experience 
anymore because the places and people they knew and houses that they have lived 
in might no longer be there or might have been altered: “It’s the people that make a 
place isn’t it, so catching them back?, you know, I remember the neighbour used to 
shout at you if you wouldn’t rushing to school and things like that.” Another 
participant commented that re-visiting a place would diminish the experience, as the 
impression of the place will be different for different occasions.  

Several participants suggested using a kind of augmented reality (AR) to overlay 
scenes of yesteryear on current day scenes. This might be done while walking 
around the actual place in a kind of  ‘compare and contrast’ activity:  “…I am walking 
now in Guildford so, I can compare and contrast, for example, I am looking at what is 
present now in relation to what was a year ago so that will be very, very useful, it will 
be quite instant quickly.” PC users felt that using Google street view was not 
immersive and interactive enough. They explained that the transitions of the scenes 
were too jerky and there was a feeling of being “let down” as they were expecting 
people and cars seen in the glasses “to do something”.  

Ergonomically, they felt the glasses were too bulky and didn’t fit well with people 
wearing spectacles. They would want the Travel Glasses to be light and simple: “look 
like nice-looking glasses or sunglasses”. They suggested adding a remote control 
that can be placed in a pocket. One participant also suggested having remote 
viewing to see what another person is seeing (virtual co-existence) and being able to 
chat with each other.  Most PC users did not think the glasses would be of any use to 
them personally, but suggested that people who are disabled and housebound might 
find them more useful. Using the glasses together with activities such as cycling (on 
a stationary exercise bike) or hang gliding and visiting places you have never been to 
and not just the past was preferred by some from the non-PC group.   

In line with these comments, the PC and non-PC sub-groups designed the 
concepts shown in Figure 2. The non-PC group designed a pair of augmented reality 
goggles for superimposing past scenes on present ones, and also incorporated a 
camera for recording journeys and replaying them later on the goggles at home. 
They also suggested the purchase of more varied content, such as cycling tours, 
cooking instructions or travel to tourist locations. The PC group designed a pair of 
communicating sunglasses with remote control, to allow pairs of users to experience 
each others point of view and soundscapes. They also suggested recording features 
for capture of personal experiences and asynchronous sharing of trips.  

92



PAPERSPAPERS

 7 

 
Figure 2. Augmented reality goggles (non-PC group) and communicating sunglasses 
(PC group). 
 
Reminiscence Radio 
Generally most of the participants liked the concept of the Reminiscing Radio but in 
terms of “wanting it”, non-PC users had some reservations. Some are not sure 
whether they will be motivated to consciously record stories about themselves for 
themselves. They would rather do it together with friends. “I don’t really want to do it 
just for myself but I mean if you are going out with old friends or, you do 
reminiscence, do you remember the time we did this or we went to do that, that 
would be quite useful I think, in a group or your friends you don’t see so often. For 
just yourself that will be a bit boring. Ego centric.” The suggestion of doing it as an 
autobiography for their children or grandchildren seems to be more attractive for 
them: “It would be more interesting to future generations, more useful perhaps than 
just doing it for yourself.” The PC group also thought that it would be something 
beneficial and fascinating for their grandchildren or great grandchildren, who would 
be interested in the life of their elders whom they know very little about. They thought 
it would also be useful for helping grandchildren with school history projects. 

When asked about the form of the device, the PC user groups preferred the 
Reminiscing Radio to be a portable, modern device rather than the antique design 
shown. While the non-PC group was fine with the antique aesthetics, they would like 
it to be portable as well. Participants commented that memories and reminiscing 
could happen anywhere and thus having something portable, accessible and able to 
record quickly would be beneficial. Both groups liked the touch screen controls as 
opposed to physical knobs. They also wanted larger screens as they find the screen 
of the iPod touch too small.  

The results of the later re-design activity are shown in Figure 3. The non-PC group 
produced a Re-shaped reminiscing radio by reducing the size of its body but 
increased the display size. They also included a line-in to allow audio recordings from 
existing CDs or tape to be captured, and a record feature for current radio 
programmes.  Participants from the PC group turned the concept into a piece of 
reminiscing radio software for a laptop or desktop computer. The timeline feature was 
preserved and enhanced with a calendar format to give better organization of 
memories. Being able to include photos, music and other broadcast media like news 
was also suggested.  
 

 
Figure 3.  Re-shaped reminiscing radio (non-PC group) and Reminiscing radio 
software (PC users). 
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Story Lamp 
Participants liked the Story Lamp and were intrigued by the playback of stories from 
photograph albums: “That’s interesting, a talking photograph… Its quite useful, you 
often flip through photo albums but you don’t know why the photo was taken or what 
a day it was, its just a photograph whereas if you incorporate narrative, how that 
photograph comes to be taken, why, when, what time of day...” Participants were 
also impressed when an object (i.e. elephant statue) was recognised by the Story 
Lamp which then began narrating a story about it. They liked the fact that it can scan 
objects and photos for future reference and record stories about them. They felt that 
they would be more inclined to audio annotate albums in later life as they have more 
time and want to leave something for posterity and family. Interestingly, one non-PC 
user suggested that the use of photos, words and narratives through the Story Lamp 
could be useful for learning languages. 

When shown the projection of digital photographs, reactions were more mixed: “It 
might be useful if you are in a place where you don’t have a computer or a 
photograph album”. This view was offset by multiple complaints about the poor 
visibility of the images from the pico-projector even in a darkened room, and the fact 
that rectangular photos appear trapezoidal when projected onto a table surface. 
Older people may be particularly sensitive to low contrast images which become 
harder to see with age. Consequently they suggested relaying the images to the TV, 
PC or another LCD screen nearby. In fact, several members of the PC user group 
suggested incorporating the entire device into a PC, as with the Reminiscing Radio.  

 
 

 
 
Figure 4. Multimodal story lamp (non-PC group) and laptop media scanner (PC 
group). 
 

These views were reflected in the re-designed concepts shown in Figure 4.  Non-
PC users preserved the stand alone functionality of a Multimodal story lamp. This 
had an integral projector for large screen photo display in the dark, but also a smaller 
LCD display in the base. It also had two modes for enriching the audio-visual 
associations between stories and objects. In Object mode, photos or objects would 
trigger multiple recordings of related stories and images. In Story mode, the Lamp 
projects images related to a story the user is telling live. PC users incorporated the 
lamp functionality into a laptop media scanner. This had a swivelling webcam on the 
lid to allow scanning of objects and photos from behind the laptop as shown. Spoken 
stories could be associated with scanned images, and also with individual people 
shown in photographs through a zoom/tag function. The application could be linked 
to a website that makes content available to family and friends. 

 
Discussion 
As predicted by the literature, older people in our study were intensely interested in 
the idea of recording and sharing personal stories and how they might do this better. 
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All participants found some merit in each of the initial product concepts we showed 
them, but all were critical of various features and motivated to improve them in their 
own designs. Although we didn’t ask people to rank and vote on the final designs, it 
is likely that a variant of the reminiscing radio or story lamp would have come out top, 
with a far greater proportion of participants wanting to buy the devices they 
personally designed. Interestingly, there was no single winning idea in the study, but 
rather a collection of attractive functionalities which took on quite different forms for 
the PC and non-PC groups.  Chief among these were the ability to record and 
playback spoken narratives, to arrange them on a timeline in relation to each other, 
to link them to photographs and memorabilia, and to share or leave them with others 
both now and in the future. Other functions associated with the travel glasses for re-
visiting special places were less attractive, but effective in triggering the discussion of 
more appealing activities such as travelling to new places, doing extreme sports or 
accompanying others on remote journeys.  

The fact that PC users wanted to incorporate most functionality into their laptop or 
desktop computers whereas non-PC users wanted to use specialised appliances, is 
highly significant for the design of products in this area. It suggests that product 
offerings should be packaged in a variety of forms which attend to the technical 
knowledge and infrastructure of different segments of the ‘older population’.  People 
varied widely on both dimensions in our sample, and this dramatically affected their 
reaction to individual product ideas and the way they chose to reinterpret them for 
their own situation.  While PC or stand-alone versions of concepts emerged in this 
study, a more sensitive sampling of participants on knowledge and infrastructure 
might have yielded a greater variety of reactions and re-designs tailored to additional 
ICT devices such as the television, gamestation, desktop or mobile telephone. The 
ultimate design process in this context might be a bespoke one, in which users select 
which platform they would like to use for which new function being offered, or at least 
the range of platforms they have available to use as hosts. This should not preclude 
the invention of new platforms such as the ones we have suggested here, but rather 
diversify the way in which digital services are commissioned, designed and 
customised to different people and infrastructures.   

The possibility of involving older people in this process of design has been 
demonstrated by our Sandpit process. Participants themselves were surprised with 
how far this took them into the issues and practice of design itself, and all enjoyed 
the chance to be creative as well as critical. Participation in design, like design itself, 
was affected by the level of PC knowledge and engagement across the two user 
groups.  PC users were more articulate and confident about their design ideas, but 
tended to concentrate on technical details and the implementation of features in their 
discussions. Non-PC users were initially more reticent to modify designs and less 
knowledgeable about what was technically possible, but consequently tended to 
explore the functionality and value of ideas more thoroughly. Both groups came up 
with very creative modifications and extensions to our initial ideas, as shown in the 
re-designs of Figures 2, 3 and 4. They also generated more radical new ideas in the 
final design activity, not described above, including a recipe memory book, a ceiling 
projector, a story blanket, and recording jackets and pendants. In terms of an 
extension to focus group methods, the Sandpit re-design activity allowed participants 
to express views from the focus group in new designs of their own, and to explore 
some of the trade-offs and compromises that have to be made to make a design idea 
work holistically.  Creative ideas that began to emerge in critical discussion could 
therefore be taken further and developed into new and better design proposals than 
those initially shown.  We believe this is an advance on pure brainstorming 
techniques which provide too little design foundation for technologically naïve users, 
and focus group discussions which stop short of concerted re-design itself.  
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Abstract
In this paper we describe an inclusive design lab, undertaken with a charity that 
offers therapy programmes for individuals affected by Autistic Spectrum Conditions 
(ASC), complex needs and behaviour challenges. The design by doing methodology 
functioned to attune designers to the interests and abilities of people with profound 
communication difficulties, whilst being mindful of the therapeutic traditions of the 
charity. Informed by the ethos of participatory design, affective computing and the 
educational philosophy of Reggio Emilia, the overarching goal of the lab was to 
generate ideas for technology interfaces that could engage and motivate people with 
poor verbal communication abilities. The  lab was cohered around the exploration of 
experience prototypes as a method of eliciting ideas, identifying environmental 
constraints and enabling participants to design their own interactions. To conclude 
we describe how a video document capturing the event provided an opportunity to 
reflect on the process and inspire future applications. 

Keywords
Design lab; experience prototypes; autism; therapy;  interaction; expressive 

communication; participatory design; technology
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Introduction
The work we describe in the paper exemplifies design by doing, a method for driving 
social innovation by including end users in the design of computer-based tools (Ehn, 
1992, p117). Influenced by participatory design, our approach was to view 
technology as an extension of the traditional methods used by the charity. In order to 
achieve this, it was necessary for all stakeholders to take part in activities that could 
make any potential enhancement to the therapy programme a visceral and palpable 
experience. The rationale for this being that “users possess the needed practical 
understanding but lack insight into new technical possibilities” and “the designer 
must understand the specific labor process that uses a tool (Ehn, 1992, p112). 
Following on from Ehn's philosophy, in the early ideation stage of this project, 
documented in this paper, expert designers created tools that enabled end users to 
influence the development of technology interfaces in authentic settings. Using this 
method we sought to involve users in designing an experience, not the tools 
themselves. To explain our approach we describe a design lab, undertaken with a 
charity that offers creative movement therapy programmes for individuals affected by 
Autistic Spectrum Conditions (ASC), complex needs and behaviour challenges. The 
Lab was located in the charity's bespoke therapy centre, and took place over two 
days. The first day focused on gaining vital contextual knowledge and the second on 
exploring end-user experience. An essential component of ideation was the need to 
fully appreciate the existing non-digital therapy programme, which is delivered 
through the medium of meditation, music, dance and movement. 

Participants in the lab were the design team, including professional software artists 
and a design researcher, with prior experience in participatory design with children 
with autism; the therapists, professional dancers and musicians, the teacher and 
carers, providing one-to-one support and the guests, six boys aged 14, non-verbal, 
with a diagnosis of autism, in full-time attendance at a specialist school. The 
overarching goal of the lab was to generate ideas for experiential technology 
interfaces that could engage people diagnosed as having low functioning autism 
through interactive performances with their environment. 

The first section of the paper aims to offer insight to the unique difficulties 
experienced by children with autism. This is to provide the reader with a sense of the 
complexity of including children as participants in the design process and the 
necessity for ensuring that their views were represented. Theoretical influences from 
Reggio Emilia and affective computing are discussed as inspiration for how 
interaction is vital to well-being and self awareness. Both these perspectives rely on 
understanding the constituents of experience, whereby individuals bring prior 
knowledge and expectation into a situation.. Each situation is unique and is 
improvised according to information provided by the setting, objects, and other 
people [17]. 

The main body of the paper describes the design Lab as an iterative cycle of inspire,  
create, play, appropriate. This methodology focuses on the use of experience 
prototypes [3] as a way of enabling non-technical participants to envision possible 
enhancements to the therapy programme. In the final section we describe the 
importance of documenting the event using video and photography, which provided 
compelling evidence of the guests' engagement as they explored the technology 
interfaces.
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Background
The National Autistic Society in the UK explains that “People with autism have said 
that the world, to them, is a mass of people, places and events which they struggle 
to make sense of, and which can cause them considerable anxiety.” [20]. Much of the 
theory focuses on explaining the causes of autism and discusses interventions 
designed to alleviate the symptoms most commonly manifested as social 
communication and repetitive, obsessive behaviours [18] [10]. Social and cognitive 
disorders associated with the extreme end of the autism condition can inhibit the 
potential to include people with autism in the design of technology interfaces. Poor 
verbal communication skills and frequent unusual, self-stimulatory behaviours can be 
difficult to interpret for someone who is unfamiliar with the individual [9]. Moreover, 
these behaviours cannot be generalised, the autism spectrum is diverse and anxiety 
can be triggered by a myriad of unpredictable forces. As a result, a child with autism 
may be seriously upset by unstructured activities that break the normal pattern of 
events.

Many researchers have involved children with autism in the design process [7] [14] 
[11]. Most projects feature task based activities that require cognitive and 
communicative skills that would exclude our target group.  As our goal was to be 
mindful of the children's experience in emergent contexts. We simply needed to be 
open to interpretation through direct observation rather that quantitative analysis, a 
method far more conducive to understanding the qualities of experience. The next 
section briefly draws on some of the inspiration we gained from reviewing research 
on experiential technology environments.

Theoretical Influences
The socio-constructivist learning theory applied in Reggio Emilia views children as 
resourceful, curious, imaginative, and inventive, with a desire to interact and 
communicate with others and their environment [4]. Technology is embraced as a 
mechanism for combining the real with the digital through the projection of colour, 
shadow and light [5]. Reggio practitioners are encouraged to use video and 
photography value as a vital communication tool for gaining and sharing insights into 
the child's emerging interests and development [8]. 

Affective computing is an interface paradigm that proposes the use of computers to 
better understand human emotion [12] [1]. Whilst researchers have long been 
interested the impact of emotion in the design of information systems [16] [13], the 
idea that computers might address experiences other than functionality and the 
acquisition of cognitive skills has been neglected in the design of interventions for 
children with autism. The tendency is to align the use of computers to support 
rational, predictable problem solving activities.

Inspired by the interactional models described by Boehner et al, [2], we were 
interested in interaction that could be socially and environmentally mediated and that 
could lead to expressive communication acts. 

Methods 
Understanding the actions of people in the situations and contexts in which they arise 
is a feature of participatory design that characterises the starting point of many 
projects. As this was an exploratory study, observational visits and interviews with 
staff at the centre and the children's school were conducted in order to enroll 
participants in the project and get a sense of the environmental and technological 
constraints of the therapy centre.  On the basis of these visits, a design workshop 
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was planned to fit with the regular activities of the charity and to include children who 
were already familiar with the programme.  We use the term design Lab for our 
workshop to emphasise the experimental and research-orientated nature of the 
project. In the lab environment we are all experimenters and whilst each individual 
has a contribution to make, the balance of power is shifted away from the expert 
towards the idea of all participants having an equal stake in the process. The next 
section of the paper will describe our 4-step method of qualitative, user-centre 
enquiry: inspire-create-play-appropriate.
 

The Design Lab
Inspire
The Lab was staged over two days, with the focus of the first day to gain contextual 
knowledge of the therapy programme. Before any concepts were discussed the 
design team were given an opportunity to watch video footage supplied by the charity 
to gain critical insight into existing interventions and the complexity of the children's 
communication difficulties. Furthermore, the researcher took part in a therapy 
session with adults with Profound and Multiple Learning Difficulties (PMLD), in order 
to brief the designers on the specific, practical nature of the programme. On the 
basis of this inspiration we envisioned therapeutic interaction as a highly individual 
performance, rendered through a projected orchestration of light and colour and the 
flow of one movement to the next. Concept interfaces were designed to function 
when triggered by the guest's body - by touching, moving, breathing or making a 
sound - in this sense the guest would be essential to the work's existence. The 
interface should visibly mirror the guest's input. As such it needed to be pared down 
so that only the most necessary elements existed. In addition, the technologies had 
to be unobtrusive, to afford minimum expense and installation, and reduce the need 
for practitioner intervention. 

We decided to used experience prototyping as a method of design by doing (Ehn, 
1992, p. 117). Experience prototyping is a valuable tool for acquiring contextual 
understanding of user experience [3]. Prototypes are not required to be fully 
functional, their purpose is to assist end users in envisioning and commenting on the 
likely effectiveness of the product. When used in an iterative loop, experience 
prototypes can provide users with the opportunity to test interaction, and to evaluate 
the usefulness of the product in appropriate contexts. In the following paragraph we 
explain how we used experience prototypes to elicit ideas from therapists and to 
explore the expressive communication potential of young people on the autism 
spectrum. The prototypes were created using a coding platform called 
Openframeworks. The software artists were early adopters of Openframeworks and 
were able to create tools very quickly in response to feedback and observations. 

Openframeworks
Openframeworks constitutes a C++ library designed to assist the creative process by 
providing a simple and intuitive framework for experimental programming [19]. It is a 
completely open source project. It has the added benefit of being a cross platform 
system, allowing for effective deployment over multiple hardware platforms – from 
traditional PC’s to newer devices such as iPhones™ and iPads™. Openframeworks 
draws together several open source libraries into a unified whole, allowing for rapid 
prototyping using widespread standards and interfaces, such as OpenCV and 
OpenGL. The impact of this flexibility, and a major factor in the adoption of 
Openframeworks is a highly creative and engaged developer community motivated 
by the opportunity the system provides for driving social innovation.
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In order to gain the confidence of the professional therapists, who were not using any 
technologies within the programme, we demonstrated examples of interactive 
technologies created in Openframeworks, which were already in use as art 
installations. The aim was to assist the therapists in envisioning possible scenarios 
for using technology. Whilst the staff were familiar with the researcher's earlier work 
creating software for play and relaxation for young autistic children [11] they had not 
imagined that technology could directly enhance movement and performance in an 
unobtrusive manner.  When they reviewed the technologies, ideas flowed about how 
motion and audio capture could enhance certain activities within the programme. 

Create 
From this feedback the designers spent approximately two hours creating prototypes. 
Designing in situ revealed many practical problems, particularly with lighting, cabling, 
audio reception, shadow and focal distance. The room itself was spacious, two of the 
four walls were shrouded with soft fabrics, one wall was an electronic light wall, and 
one wall was empty, which we utilised as a projection area. Working with these 
environmental constraints right from the start proved highly beneficial and ensured 
that the ideas evolved on the basis of how and where applications would be used. 

The concept prototypes included magic mirror, which used motion capture 
techniques to mirror the body of the guest and imitate movement in an exaggerated 
form; pixel wall captured the body and rendered it visible as a shadow feature in a 
wall of coloured pixels; inflatable circle increased scale according to the level of 
sound amplification created by the user; circle tiles, a wall of red circles that changed 
to blue squares when a volume of sound was reached (figure 1); breathing circles, a 
wall of blue circles that pulsated according to volume of sound (figure 2) and 
fireworks, a blaze of colour effects that increased in velocity and luminosity in 
response to volume of sound (figure 5).

Play
Following intense rapid prototyping, applications were installed in therapy studio. 
The hardware was configured for motion and audio capture using laptops and a 
combination of professional and consumer level hardware. Motion capture was 
enabled by two distinct systems. The first was built around a professional level black 
and white camera system, combined with an infra-red filter and lighting system that 
enabled video capture and projection to happen simultaneously, over the same 
surface. The second system was constructed around consumer or entry level 
hardware, utilizing a Sony PS3Eye™ camera system. This blend of hardware 
systems was utilised to ensure complete functionality of the interactive system, given 
the limited time constraints, while also affording time to experiment with widely 
available and cost effective systems.

This initial play phase was intended to encourage the therapists to explore and 
imagine guest experience.  Taking a playful approach, the therapists were inspired by 
the “magic” of technology. They were able to “think outside the box” and invent new 
sound and dance activities rather than only think in terms of the existing programme. 
Their ideas prompted some modification to the prototypes before day two, which 
would be the day that the children would take part.

Inspire
Day Two involved a morning and afternoon therapy session. This was the first time 
that the guests were in attendance. Each guest had one-to-one support from carers. 
In order to avoid undue stress for the guests, it was important that the design team 
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were accepted as an integral part of the routine. This meant being present in the 
room when guests arrived and joining in with the therapy routine, beginning with 
clapping, relaxation and touch before more arousing percussion and dance.

Morning session
Following one session of non-digital therapeutic activity, the routine was repeated, 
with the addition of the prototypes. Guests were not directly encouraged to engage 
with the applications, and the designers, carers and therapy staff were simply 
expected to be attentive to any nuances of behaviour that could be augmented by 
the technology. Thus, direct observation was used to stimulate ideas and to avoid 
any disruption to the natural interaction of the setting [15]. By the end of the session 
it became clear that some of the children were conscious that their actions were 
causing shapes and patterns to react as they were projected on the wall. One guest 
in particular demonstrated a range of creative explorations that were considered to 
be highly expressive. 

Create
Immediately after the morning session the designers had a short feedback session 
with the therapists; their observations of guest engagement inspired the design team 
to modify the applications and take into account how, where and when the guests 
were predicted to move around and use vocalisation. The notion of amplification 
became the focus of technological development, with even the most tentative, 
unconscious interaction understood to be a potentially communicative act. A period of 
two hours was spent adapting the applications by changing the position of cameras 
and microphones and making necessary adjustments to the code. A short repeat 
session of play was offered to the therapists before the guests returned for the 
afternoon session.

Appropriate
The afternoon session repeated and extended the morning activity. This time 
therapists and carers were encouraged to partner the guest in experimenting with the 
interfaces. Interactions made by guests were applauded and taken as an indication 
of intent. The atmosphere was relaxed and playful, particularly during the percussion 
activity, as most of the guests became interested in the visual effects they we 
creating in response to sound. It was noted that some of the guests were understood 
to be noise intolerant, and would normally find the cacophonous sound levels painful; 
it was suggested that as they were enjoying the visual stimulation and sense of 
control, they were not inhibited by sensory discomfort. In addition to direct 
observation, photography and video was used in order to retain the greatest amount 
of useful information. The video document provided an opportunity to record 
individual responses without interrupting the experience. The guests did not appear 
anxious at being filmed, therefore we do not believe that their flow of interaction was 
compromised on account of being observed. 

Observations 
The prototypes were contextually integrated within each activity. For example, the 
fireworks application was introduced at the start, so that as each guest took part in 
clapping as an arousing indicator that the session was beginning, the wall of 
fireworks increased colour, scale and speed in response to volume of sound. The 
guests did not pay much attention to this, although the therapists and carers were 
clearly enjoying the effect. Similarly, when fireworks was re-introduced in the 
percussion session, the guests needed encouragement and prompts from the adults. 
However, when using instruments, all guests, with the exception of one, showed 
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some interest in the visual amplification. One child, became very excited and moved 
closer the wall, he experimented with the sounds and closely observed the effects, 
he also turned around, looked for recognition and repeated his actions playfully as he 
became for aware of the adult's responses. During a repeat of clapping, circle tiles 
was introduced. As each guest clapped a blue square tile on the wall of tiles changed 
to a red circle. This application proved far more captivating. The blue squares 
changing to red circles provided strong visual feedback. In addition, the immediacy of 
cause and effect and the rhythmic, repetitious nature of the activity provided 
predictability. Guests were observed to increase their range of actions without 
prompts. One guest did not clap at all, and continued his self regulatory behaviour of 
circling the room, apparently unaware of the performances of his peers, however, 
when circle tiles was used at a later time, at the very end of the session, he broke his 
pattern and was observed to touch the circles. This was considered to be a 
breakthrough for this guest, whist throughout the session he had been disengaged, 
he finally demonstrated his interest.

A similar experience occurred for another guest. For the most part of the session, he 
remained under a duvet, needing the sensation of pressure and warmth for self-
regulation.  During the movement and dance session we introduced magic mirror, 
whereby the wall captured and reflected the movement of the guest. Most of the 
guests had been able to join in the dance, however this child remained passive for 
the duration of the group activity. When the room was quiet, he spontaneously 
moved to the wall and performed an extraordinary range of movements. 
Furthermore, he appeared to be choreographing his actions, playfully responding to 
the mirroring of his body (figure 1).

Figure 1: Magic Mirror

The most dramatic range of interactions were observed when the guests were given 
the opportunity to perform with body paint, an interactive installation created by one 
of the designers. Although body paint was not created for this Lab, observations of 
the guests interacting with mirror wall, prompted the idea to try out this application in 
which any movement creates a range of paint effects. The variety of imaginative 
performances demonstrated by the guests using body paint were expansive, and 
their expressive communication abilities were considered by the adults to be truly 
impressive. Two of the guests used whole body movements and were also clearly 
enjoying the calming sensory experience of the smoothing the wall (figure 2). The 
guest who preferred the comfort of the duvet spent the longest period of time with 
body paint. He appeared to be performing a dance and was keenly aware of the 
paint effects he was designing. Another guest enjoyed experimenting with his 
proximity to body paint, shuffling forwards and backwards across the floor, using 360 
degree turns, twisting his body and lying near the floor and choreographing his hands 
and feet. The simplicity and predictability of the application give the guests 
confidence that every action, however tentative, could be rewarded. Whilst this 
consistency is important for children on the autism spectrum, particularly the sense of 
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gaining control of the environment, no two actions are ever identical and the software 
was able to detect and mirror the minutest details of individual performance.

Figure 2: Body Paint

One guest had shown little or no response to any of the activities, he remained 
withdrawn and rarely looked at the wall. In an attempt to engage him, we discretely 
used a tiny microphone near his body to activate breathing circles (figure 3). His 
therapist demonstrated how he could make the circle shape pulsate in response to 
his breath. Whilst he made no attempt to explore this application, some of the other 
guests made noises to cause the circle to grow and more circles to appear, as a 
result he made a tentative glance at the wall. To end the session, fireworks was 
projected, and a round of clapping signaled that the activity had finished.  

Figure 3: Breathing Circles

Discussion: Video Observations 
At the end of the day a video documenting each guest's most engaged moments 
were used with staff as a focus for a short reflection session.   The video gave the 
therapists an opportunity to critically observe the qualities of guest experience. Both 
the therapists and teachers noted the increased levels of self-confidence and self-
expression demonstrated by the guests. Whist the therapists expectations were 
based on the therapy programme, the teachers had an altogether different 
perspective. They enthused about the performances of each child, and offered 
suggestions on how even the hardest to engage child could be encouraged should 
the technology be made available for regular use in the school.

Conclusion
This paper documented an ideation stage of participatory design. The overarching 
goal of ideation has been to generate ideas for therapeutic experiential technology 
interfaces and to place end user beneficiaries at the centre of the design process, 
without causing the anxiety that is symptomatic of the autistic spectrum. The 4-step 
qualitative method enabled the design team to gain contextual knowledge of the 
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environmental, social and technological issues that would condition the end-user 
experience. In turn, the playful exploration of experience prototypes, inspired the 
designers to adopt a mindful perspective for technology specification, effectively 
simplifying outputs to enable childdren to imbue the interfaces with their own 
idiosyncratic interests. From the findings of the Lab, we concluded that projected 
abstract forms that perceptually map user actions by providing simple, yet iconic, 
visual reference points, could encourage children with profound communication 
difficulties to explore in a novel and creative manner. Technology interfaces provide 
an ideal medium for reducing extraneous stimuli and providing cause and effect 
experiences that clearly demonstrate the locus of control. By adopting this approach 
to interface design and purposely encouraging repetition as part of a creative full-
body performance, we were able to children observe children extend their range of 
creative interactions, which contradicts the notion that these children are bound by 
routine. The abstraction of fussy detail, immediacy of feedback, repetition and 
predictability, clearly assisted children in recognising that they were in control, giving 
them confidence and self-esteem. Reviewing this emerging self-awareness on video 
ensured that all adult stakeholders, including the designers, move forward into the 
next stages of development in positive awe of the creative and expressive abilities of 
the children when given the appropriate level of unobtrusive technological 
encouragement.   
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Abstract 
An exclusion audit assesses how inclusive a product or service is. This is useful for 
comparing designs and identifying points for improvement. In an exclusion audit, the 
designer or usability expert identifies the demands a product places on the user’s 
capabilities and enters these into an exclusion calculator. This software then estimates 
the proportion of the adult British population who would be excluded from using the 
product because their capabilities do not meet these demands. 

This paper describes research on improving the exclusion calculator based on a 
recent reanalysis of the calculator’s underlying dataset. This enabled the capabilities to 
be broken down into more specific sub-categories or “demand types”. An experiment 
investigated the use of these demand types in the context of an exclusion audit. It found 
that participants could determine the demand type of an action consistently, in the 
majority of cases. This approach was adopted in a redesign of the calculator, described 
in this paper. 
 
Keywords 
Inclusive Design, Design Tools, Exclusion 
  

1. Introduction 
In order to develop more inclusive products and services, it is important for designers to 
assess how inclusive existing products and new concepts are. This can help them to 
compare possible designs and identify how they could be improved.  
 
Overview of the exclusion audit and exclusion calculator 
An exclusion audit [10] is one way of doing this. It is based on the principle that an 
individual is excluded from using a product if their capabilities are less than the abilities 
demanded by the product, given the environmental context [7]. For example, a mobile 
telephone may have small buttons requiring a certain level of dexterity to operate. 
Someone with low dexterity capability might be unable to press the buttons accurately, 
particularly in cold weather, and thus be effectively excluded from using the phone. 

The exclusion audit is supported by a piece of software called an exclusion calculator 
[2]. In this, the assessors input the levels of demand the product or service places on 
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some key user capabilities, including vision, thinking and dexterity. For example, they 
would enter the level of dexterity required to press the buttons on the mobile telephone, 
the level of vision needed to see the screen, and the other levels of capability required.  

The calculator then compares these demands against a nationally representative 
database of people’s capabilities. It determines whether each individual in the database 
would be able or unable to use the product based on their capabilities, and scales the 
results up to the population as a whole [11]. 

The database used for this purpose is the Office of National Statistics Disability 
Follow-up Survey (DFS) [4]. This survey was chosen as it is the best available single 
survey that covers the whole range of user capabilities [5]. However, research is 
currently underway to develop and conduct a national survey to gather capability data 
that is more suited to assessing product use [3]. In the meantime, the DFS data can 
provide a basis for exclusion calculations. Furthermore, it allows work to continue on 
developing the calculator as part of a research programme on how to improve exclusion 
calculations and better support inclusive design. The improved version of the calculator 
will use the data from the new survey when it becomes available. 
 
Related work 
There are many methods for assessing the inclusivity of products and services [c.f. 1]. 
Many involve users directly, by asking them about or observing their response to the 
products. This is extremely valuable in identifying the issues that real users have with 
products. However, the findings are based on a small proportion of the target users, so it 
can be difficult to understand their significance for the user population as a whole. 

The exclusion audit is one of a group of methods, called analytical methods, that 
address this issue. In an analytical method, an expert (e.g. a designer or usability expert) 
analyses the product, taking into account a range of users. For example, in an exclusion 
audit, the expert explicitly considers the capabilities of people from across the whole 
user population and the impact these have on use of the product. 

There are other analytic methods available, such as task analysis and heuristic 
evaluation. The exclusion audit differs from many of these by considering the whole 
range of diversity within the population, which is particularly important for inclusive 
design. It also directly relates the usability assessments to population figures, enabling 
the expert to prioritise problems according to how many people would be affected.  

Another design approach that uses population data on capabilities is engineering 
anthropometrics [e.g. 8]. However, this is rarely accompanied by a systematic method of 
assessing a product and it separates out the various measurements, examining just one 
capability (or part of a capability) at a time. Anthropometric methods are therefore often 
unsuitable for predicting exclusion when several capabilities are used in combination to 
perform a task. For example, using a mobile telephone may require both vision and 
dexterity. The number of people who would be unable to use it cannot be determined 
from separate sources of vision and dexterity data, as these sources would not say how 
many people would have problems with both aspects [6].  

The exclusion audit should be used in conjunction with user trials and an expert 
appraisal of the product. This combination benefits from input from real users, as well as 
using data from the whole population and advice from experts. In particular, the 
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exclusion audit provides a population perspective, and helps to prioritise issues based 
on their significance within the population of interest [7]. 

 

2. Development of the exclusion calculator 
The first version of the calculator 
As mentioned above, the exclusion calculator is based on data from the Disability 
Follow-up Survey (DFS) [4]. Participants in this survey were asked up to 300 questions 
about their ability to perform a range of everyday tasks, such as reading newspaper print 
and picking up a safety pin. Their answers were then grouped into 13 ability categories, 
7 of which are most relevant for product design: ‘seeing’, ‘hearing’, ‘intellectual function’, 
‘communication’, ‘locomotion’, ‘reach & stretch’, and ‘dexterity’.  

The aim of the survey was to help plan welfare support. Therefore, participants’ 
capabilities were given “severity scores” indicating how much they would impair their 
quality of life. For example, a participant received a high severity score for vision if the 
vision activities they could not perform were likely to seriously impact their quality of life. 

The first version of the exclusion calculator and audit [6, 10] used these severity 
scores as indicators of participants’ capabilities. For example, a participant’s vision 
capability was represented by their vision severity score from the survey. A high severity 
score corresponded to a low capability. 

 
Reanalysis of the survey data 
These severity scores give an approximation of the participants’ capabilities. However,  
they are not a very accurate indicator of capability as relates to product use as they are 
really meant for determining the impact of capability on quality of life [11]. More accurate 
information on what the participants could and could not do is available in the underlying 
survey data. This data is publically available, but was not used originally because it did 
not contain complete sets of answers for all the participants. This is because most of the 
participants were not asked all the questions in the survey.  

The dataset was therefore examined in more detail and it was determined that 
complete sets of answers could be reconstructed by following through the control logic of 
the original survey [12]. In most cases, when the survey omitted to ask a participant a 
question, this was because the survey designers thought the answer was obvious based 
on the participant’s previous responses. For example, if a participant had previously said 
that they could not walk at all, the control logic of the survey meant they were not asked 
the question “can you walk one step?” because the answer was obviously “no”. 

By reconstructing all this data, a full database could be produced with answers to all 
the relevant questions for all 7168 participants. These answers could then be organised 
to produce a different set of scales that are more relevant to product assessment than 
the severity scales. In particular, these scales can break down the ability scales used in 
the first version of the exclusion calculator into more specific sub-scales. For example, 
the underlying survey data contained information on whether participants could perform 
a variety of fine finger manipulation and grasping tasks. Therefore, scales for fine finger 
manipulation and grasping could be constructed. These formed sub-scales of the 
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dexterity scale. In this paper, sub-scales are also called “demand types” because they 
describe more specifically the type of a demand placed by a product. 

It was possible to produce sub-scales of this type for five of the seven ability scales. 
However, the underlying data for ‘intellectual function’ and ‘communication’ was 
unsuitable for constructing ordered demand scales because the data for these abilities 
did not contain clear sets of tasks of increasing difficulty [12]. Instead, the reanalysis 
enabled the identification of the participants who could not do particular ‘thinking’ 
(‘intellectual function’ and ‘communication’) tasks. As a result, instead of rating the level 
of ‘thinking’ ability required to use a product, assessors were asked to identify which of 
the set of standard ‘thinking’ tasks were involved in using that product. This included 
tasks such as “Think clearly, without muddling thoughts”, “Tell the time of day, without 
any confusion” and “Read a short newspaper article”. 

 
Experiment 
An experiment was conducted to investigate the potential of dividing the capabilities into 
sub-categories or “demand types” as described above. The ‘thinking’ capability was not 
examined because its data was structured differently. In the experiment, participants 
were given various vision and dexterity tasks and were asked to determine what type of 
demand they placed on the user. More details on the experiment are given in Section 3.  

No exclusion calculations were actually performed in the experiment, so the choice of 
demand types was based on what could hypothetically be achieved with the dataset 
rather than what calculations could be performed with the calculator at that time. 

The results from the experiment indicated that participants were happy doing the 
categorisation and that they tended to agree on the demand types chosen (see Section 
3 for more details). However, the assessment of dexterity did cause some confusion and 
misunderstanding. This assessment involved assessing the actions of each hand 
separately and saying whether the left and right hands’ actions could be interchanged, 
as well as choosing between two dexterity demand types. 
 
New version of the calculator 
The new set of capabilities and demand types was implemented in the 2009 version of 
the exclusion calculator. However, the implemented version of dexterity was simpler 
than that used in the experiment. The implementation assumes that both hands do the 
same thing, at the same level of demand. This was because allowing the left and right 
hands to do different things, and allowing these left and right hands’ actions to be 
interchanged, creates significant complexity for calculating the exclusion figures. The 
experiment also found that it caused the assessors confusion. The 2009 version of the 
calculator is described in detail in Section 4. 

 
Further work 
Further work involves developing the dexterity calculations so that the calculator can 
cope with tasks that involve the left and right hand doing different things. The interface 
for this also needs to be developed so that it does not confuse the assessors. 
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Figure 1: Part of the worksheet used in the experiment. 

3. Experiment 
The experiment examined the division of capabilities into demand types. In particular, it 
investigated whether participants are able to consistently determine the demand type of 
a given task, within the context of an exclusion audit. Forty people took part in the 
experiment, 20 men and 20 women, aged between 20 and 60 (mean 34.5).  

This study was part of a larger experiment comparing different methods for rating 
product demands. Due to lack of space and the focus of this paper, this is not reported 
here.   
 
Experiment materials 
The participants were asked to determine the demand types involved in using two 
products. For each product, they were asked to examine the tasks involved in achieving 
a specific goal: recharging batteries using the battery charger, and calling the speaking 
clock using the telephone. 

For each product, they 
were given a worksheet 
(see Figure 1). The tasks 
involved in the goal are 
listed along the top, and 
the capabilities down the 
side. The column for a 
task indicates which 
capabilities are involved in 
that task. E.g., the task 
“Pick up receiver” involves 
seeing the handset 
(Vision), hearing the dial 
tone (Hearing), and 
grasping and lifting the 
handset (Dexterity), 
among other actions. 

The figure shows a 
close-up of the Dexterity 
assessment. Participants 
were asked to examine 
what the left and right 
hands had to do 
separately, and whether 
the hands could be 
interchanged. 

 
Participants were also given booklets listing the possible demand types for each 

capability, and describing the method to be used for rating the demands.  
 

111



PAPERSPAPERS

Experiment procedure 
After obtaining participants’ consent, the experimenter showed them a DVD that 
explained the exclusion audit method and described an example assessment. The 
participants were then provided with the materials for the example in the DVD so that 
they could practice if desired. 

Participants were then asked to assess the two products. Half of them assessed the 
charger first, and half assessed the telephone first. For each assessment, they were 
given a worksheet, as described above. They were asked to determine the demand 
types and rate the demand levels involved in the vision and dexterity actions. They 
examined only vision and dexterity to keep the length of the experiment down and 
because these capabilities are the most relevant for product interaction.  

After assessing both products, participants completed a short questionnaire about 
themselves and what they thought of the method. 
 
Preliminary considerations for analysis 
As mentioned above, this study was part of a larger experiment comparing different 
methods for rating product demands. Half of the participants used one method and half 
used another. However, Chi-squared tests indicated that there were no significant 
relationships between the method used for rating demands and the demand types 
selected. Hence, the data from all the participants could be combined for analysing the 
demand types selected. 

In addition, there were two sets of actions where some of the actions were simply to 
“keep doing” something. For example, the first dexterity action for the telephone was 
“Grasp and lift the handset” while the second, third and forth were “Keep holding 
handset”. In almost all cases, the participants’ choice of demand type for the “keep 
doing” actions was the same as their choice for the initial action.  

This implies that the “keep doing” assessments were not really distinct assessments, 
but merely repetitions of the initial assessment. Leaving them in the dataset would give 
undue weight to the findings from these particular assessments and thus skew the 
results. Therefore, the “keep doing” actions were removed from the results for the 
remainder of the analysis. The initial actions in each set (e.g. “grasp and lift handset”) 
were kept in. This left 19 actions: seven Vision and five Dexterity actions for the 
assessment of the charger, and four Vision and three Dexterity actions for the phone. 
 
Results 
For each action, participants were asked to choose one of three options for the demand 
type, as shown in Table 1.  
 

Table 1. Possible options for demand types in the experiment 
 Vision Dexterity 

Option 1 Reading text at various sizes Picking up and carrying objects 

Option 2 Recognising a friend at various distances Performing fine-finger manipulation 

Option 3 Both Both 
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In order to determine how the participants’ judgments compared to chance, we 
compared this situation to a hypothetical random situation, where each of the 40 
participants randomly selected one of these three options. In this hypothetical situation, 
a cumulative binomial calculation indicates that the probability of 21 or more participants 
agreeing on the option is less than 5%. So a judgment was considered to be consistent if 
21 or more participants agreed on the option. 

Based on this criteria, 17 of the 19 actions were categorised consistently. The 
remaining two were “feel charger is plugged in correctly” and “pick up one battery”. 

 
Discussion 
The results should be viewed as indicative rather than definitive because participants 
only carried out a small number of relatively simple assessments. There may be other 
kinds of demand types or products that they would have found more or less difficult.  

Nonetheless, the study provides a promising indication that assessors should be able 
to specify the capabilities involved in an action more specifically, before going on to 
assess the levels of ability needed to do that action. 
 

4. Redesign of the exclusion calculator 
The exclusion calculator was redesigned to use the new set of demand types. This 
section describes the interface of the new version of the calculator and explains how it 
can be used to help perform an exclusion audit. The calculator itself is freely available 
from the Inclusive Design Toolkit website [2]. 

The first part of an exclusion audit is to identify the product and goal that will be 
assessed, as well as any assumptions about the context of use. For example, an 
assessor may decide to examine the goal of making a telephone call on a landline 
telephone. Assumptions may include good lighting and a quiet environment. 

The assessor then breaks down this goal into a sequence of tasks. For example, 
making a telephone call could be divided into: pick up the receiver, dial the number, 
speak to the recipient, and replace the receiver. 

Each task is then assessed separately, by entering the level of demand that task 
places on various user capabilities: Vision, Hearing, Thinking, Dexterity, Reach & Stretch 
and Locomotion.  

Once the assessor has selected a capability, he or she is presented with the possible 
demand types for that capability and is asked to indicate which one(s) are involved in the 
task. As in the experiment, the demand types for Vision are “Reading text at various 
sizes” and “Recognising a friend at various distances" (see Table 1). The demand types 
for Dexterity are shown in Figure 2 on the next page.  

Rather than asking the assessor to examine the left and right hand separately (as in 
the experiment), the calculator presents separate sub-categories for doing things with 
one hand or with both hands at the same time (see Figure 2). For example, picking up 
the receiver has the demand type “picking up and carrying objects with either the left or 
right hand” as only one hand is needed. This was done to simplify the exclusion 
calculation and reduce confusion for the assessors (see Section 2). 
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For each demand type, the calculator then asks the assessor to judge whether the 
task being assessed is harder, easier or about the same as a set of standardised tasks 
of that type. For example, for “Picking up and carrying objects”, the task is compared to 
picking up a mug, a pint of milk and a bag of potatoes (Figure 3). In the example, an 
assessor might rate picking up a telephone receiver as of comparable difficulty to picking 
up a mug, as in Figure 3. 

Figure 2. Close-up of the calculator screen for selecting the types of activities involved in a 
dexterity task 

Figure 3. Close-up of the calculator screen for setting the level of demand for a dexterity task of 
type “Picking up and carrying objects with either the left or right hand” 

 
A similar assessment can be performed for the other capabilities, except for Thinking. 

The thinking demands are assessed differently as described in Section 2. Rather than 
rating the level of thinking demand on scales, the assessor chooses from a list of 
standardised thinking tasks, such as “Think clearly, without muddling thoughts”, “Tell the 
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time of day, without any confusion” and “Read a short newspaper article”. The assessor 
selects the tasks that best match what the user needs to do in order to complete the 
task. For example, entering a phone number involves “thinking clearly, without muddling 
thoughts” and “doing something without forgetting what the task was in the middle of it”. 

Once the levels have all been set, the assessor clicks “Calculate exclusion” to 
estimate the numbers and proportion of the British population excluded by that set of 
demands. The results are displayed in graphs as shown in Figure 4. A table of results is 
also available. The pie chart on the left shows the number of British adults excluded from 
the task overall and bar graph in the middle indicates the number excluded on the basis 
of each capability individually. The graph on the right shows how much the exclusion 
would be reduced if the demand on one capability was eliminated. The first bar shows 
the reduction if the vision demand was eliminated, the second shows the reduction if the 
hearing demand was eliminated, and so on. 

 
 

Figure 4. Results of the exclusion calculation 
 
For example, if the dexterity demand of picking up the receiver was removed but the 

other demands were kept as they were, then about 1,300,000 further adults would be 
included. This is less than the number (about 1,800,000) excluded on the basis of 
dexterity, as some of those excluded by dexterity are also excluded by other demands. 
This information can help to identify where there is the most scope for improving the 
inclusivity of a product. It can also be used to examine how the inclusivity would be 
affected by potential design changes. 

The exclusion calculator estimates the exclusion caused by a single task, such as 
entering a phone number. The exclusion involved in an entire task sequence, such as 
making a phone call, can also be calculated. This can usually be done by using the 
same exclusion calculator and setting the demand for each capability to the maximum 
demand for that capability over the whole set of tasks, as described in [9].  
 

5. Conclusions and Further Work 
The exclusion calculator assesses how inclusive a product or service is, by estimating 
the proportion of the adult British population who would be excluded from its use. A 
reanalysis of the underlying data allowed the software to be redesigned so that 
assessors first determine the types of demands involved in an action more specifically. 
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This simplifies the following step in the audit process where assessors rate the level of 
demand that action places on a capability.  

The experiment described in this paper showed that participants could determine the 
demand type of an action consistently, for almost all the actions examined in the 
experiment. This indicates that this is a promising path for the development of the 
calculator. 

Further work will develop the dexterity calculations so that the calculator can cope with 
tasks that involve the left and right hand doing different things. In addition, research is 
currently underway to develop and conduct a national survey to gather capability data 
that is more suited to assessing product use. The calculator and audit method will be 
further developed to use the data from this survey when it becomes available. 
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Abstract 
 
MERU (www.meru.org.uk) is a charity based in South East England that individually designs 
and manufactures products for disabled children and young people when there is no ready 
made solution to meet their complex needs. In response to a rise in volunteer applicants and 
unresolved design challenges MERU set up a monthly evening Design Club in 2007.    
 
Design Club is a monthly evening meeting to brainstorm new projects and introduce members 
to volunteering opportunities at MERU. It achieves this by bringing together volunteer 
designers, engineers and students with disabled client’s requirements to design and 
manufacture functional and aesthetic solutions.  
 
Design Club has evolved and currently provides the catalyst for 40 volunteers to work on 
design projects. All projects utilise MERU’s design process which is informed by the Medical 
Devices Directive 1997. 
 
This paper focuses on the modernisation of MERU’s engagement with volunteers and how 
their skills are directly applied to the lives of young people with disabilities. It outlines the club’s 
origin and evolution, early experiential learning and formalisation of club membership and how 
social networking is used to recruit.  
 
 
 

Key Words 
Volunteers    Design Engineering   Innovation   Community   Disability  
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Background  
 
MERU is a registered charity that exists to improve the lives of children and young people with 
disabilities. MERU individually design and manufacture specialist equipment for use at home, 
school, college or hospital when no ready made solution exists to meet a child or young 
person’s needs.  It has a staff team of 12 and a turnover of approximately £600,000. 
 
The core service is the design and manufacture of custom-made equipment. It is available to 
children and young people aged 0-25 years on the request of a medical professional. 
Equipment requests include special seating, communication and computer access devices, 
learning and leisure toys and mobility aids.  MERU utilises a formal design process which 
meets the requirements of the Medical Devices Directive (1997) and most products are 
classed as ‘custom-made medical devices’. This service is available across London and the 
South East of England. A small charge is made to statutory services where funding is 
provided.  There is no charge to parents.  Approximately 60 products are completed each 
year.  MERU also design and manufacture a small range of products for disabled young 
people, including ‘Bugzi’, ‘Moozi’, ‘Flexzi’ ‘Knobz’, ‘Rokzi’ and ‘Splatz’. All profits return to 
MERU. 
 
The MERU team consists of 12 full time equivalent staff including seven design engineers, two 
undergraduate design students and 50 volunteers. Volunteers undertake a broad range of 
functions; from administration and fundraising to design and manufacturing.   
 
From its inception in 1973 MERU recruited engineering volunteers.  In the 1970’s and 1980’s 
there was a strong manufacturing base in South London from which MERU easily recruited 
retirees with strong engineering skills.  Project requests at that time were largely medical in 
function and at the bequest of orthopedic surgeons and nurses. The Community Care Act 
1990,   Disability Discrimination Act 1995 and the Special Educational Needs and Disability 
Act 2002 brought about a change from medically to socially driven project requests reflecting 
lifestyle and opportunity changes. As a result MERU recruited its first product designer in the 
mid 90’s, from which a culture of design and appreciation for function and aesthetic took root.  
 
With the demise of the manufacturing base and an increase in request for well designed 
products volunteer numbers dwindled and aged. The Medical Device Directive in 1997 
required MERU to adopt a formal design process resulting in the doubling of engineer hours 
per project and halved the number of clients helped. Skilled volunteers became in demand to 
help increase production. 
 
MERU formalised its student undergraduate placement programme in the early 2000’s which 
combined with the use of the internet increased graduate interest in MERU.  In 2007 numbers 
of people wanting to volunteer their design and engineering skills reached a point where the 
question was posed: How can MERU engage with this new volunteer cohort to the benefit the 
organisation’s beneficiaries?  
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Methodology 
• Design Club Aims 
• Evolution 
• How it works 
 

Design Club Aims 
• To recruit new design and engineer volunteers  
• To convert their time to realise product innovation for young disabled people 
• To increase MERU’s output of custom made products  
• To merge an ageing volunteer cohort with undergraduates and professionals 
• To embrace social networking to recruit new volunteers 

 
Evolution 
The Design Club’s (Figure 1) inaugural meeting was October 2007 in the MERU Design 
Studio. An evening slot was chosen to encourage people who work 9am-5pm. Recruits who 
had interest and/or experience of design, engineering or disability awareness were invited to 
attend between the hours of 6pm-9pm on the second Tuesday of each month. Approximately 
4-8 volunteers regularly attended for the first 18 months. The existing ageing volunteer cohort 
were invited to engage their practical experience.  
 
Project requests from medical professionals were presented to club members and then 
brainstorming techniques used to generate concepts. Design engineering staff took turns to 
manage the sessions. Results were communicated back to staff to support new projects 
thereby aiming to economise staff time. 
 
In November 2007 MERU set up its own ‘googlegroup’ to which members were invited to join 
and contribute, superseded by Huddle and then Facebook as a means of informing and 
recruiting volunteers. 
 
Initially output was very low because of the inability of club members to utilise the workshop 
resource without training and supervision. This was beyond the scope of the volunteer staff 
members that facilitated the sessions. This bottleneck in converting concepts into physical 
products led to the planning, funding and recruitment of a full time Volunteer Co-ordinator in 
September 2009. 
 
The principal responsibility of this new role was to modernise the way that MERU worked with 
volunteers to ensure their skills be utilised fully and in turn increase the output of custom made 
products. 

 
How it works 
The majority of MERU’s project requests come from teachers, occupational therapists, 
parents, employed at hospitals, schools and respite centers. Complex or urgent requests are 
referred to full time engineering staff. Lower priority projects which MERU were previously 
unable to resource are now referred to the Volunteer Co-ordinator to assign to volunteers. 
These projects include the design, manufacture, adaption or fixing of disability equipment.  
 
Current members include, engineers, musicians, therapists, social entrepreneurs, 
undergraduates and post graduates, software designers, electronics engineers, interior and 
product designers. They are aged between 16 and 75 and are disabled and non-disabled. 
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“Coming to the end of a career as an electronic engineering manager, has given me the 
time to use my skills and experience to put something back.” Dick, Volunteer 

 
An itinerary is emailed and put on Facebook prior to the session listing projects that will be 
discussed, together with new projects that need to be brainstormed and assigned to a 
volunteer.  The first half of the session (4pm - 6.30pm) focuses on low risk projects for specific 
clients. The second half (7pm - 9pm) focuses on collaborative projects with organisations.  
 
Volunteers informally present progress of their projects (Figure 4). The Volunteer Co-
ordinator leads brainstorming sessions or facilitated discussions where required and 
introduces new projects with image and video when given by the client. 
 
After a break with refreshments, the group focuses on collaborative projects with 
organisations like ‘Joy of Sound’ an inclusive music group. To conclude the Volunteer Co-
ordinator runs through the next stages of each project and responsibility assigned. 
 
Following Design Club a ‘thank you’ email is sent to all on the mailing list. This includes a 
named thank you to all those who attended, the date for next months meeting and a 
spreadsheet including the assigned volunteer for each project or a request if none have 
been assigned.  The Volunteer Co-ordinator then liaises by email or phone with individual 
volunteers to arrange times for them to come to the MERU mechanical workshops to work 
on their project.  
 
All volunteers who work in the workshop must complete a ‘basic workshop safety 
induction’. MERU does not have the resources to train volunteers to use the machinery, so 
for this reason our workshop volunteers must already have skill and experience in a 
workshop environment. For simple electronics projects, the volunteers are able to choose 
whether to utilize MERU’s facilities or to work remotely. 
 
When the volunteer arrives at MERU they are given the Job Folder and are asked to 
record their hours, what they did and the materials they used.  MERU is then able to use 
this information to measure the costs of volunteering.  
 

Results 
 

• More custom made products 
• A design led volunteer community  
• A formalised recruitment, induction and design process 
• Greater use of MERU workshop resources 

 
The activities of Design Club has realised 20 custom made products for use by children and 
young people and their organisations between September 2009 and October 2010. Examples 
include keyboard stands for pupils with access challenges (Figure 2), instrument covers for 
musicians with learning disabilities (Figure 3), internal signage for respite centre professionals 
and residents (Figure 5) and a musical mattress for physically disabled musicians (Figure 6). 
 
Approximately 40 volunteers have taken part with a core of about 15 regular members.  
Between 8 and 15 people attend each monthly session.  Testimonies from volunteers, staff 
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and clients intimate to a shared belief in the value of teamwork and good design bringing 
about innovative and well designed products.   
 

“I have found the MERU Design Club team to be unusually and refreshingly open and   
facilitating in the sharing of their professional expertise and enthusiasms towards mutually 
rewarding creative collaborations.” William, Volunteer 

 
MERU now has a structured recruitment and workshop induction process and its resources 
are beginning to be used by a new cohort of volunteers.  Volunteers that are able to give more 
time and who have design and engineering skills are booked in to use the workshop by 
arrangement with the Volunteer Co-ordinator.  All projects that are passed to Design Club are 
project managed by the Volunteer Co-ordinator.  Product design specifications, drawings, 
communication with clients and risk assessment are documented. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Analysis 
 
For the first 18 months of Design Club it was not easy to convert volunteers’ time into actual 
tangible products for MERU’s beneficiaries.  Plenty of concepts were generated but virtually 
no practical work was realised by the volunteers themselves. Practical work was frequently 
undertaken by staff engineers and squeezed into busy schedules which caused frustration to 
staff and lack of ownership for volunteers. Much of the early development of Design Club was 
learnt on the ground, reacting to volunteer’s strengths and the nature of product requests.  
What worked well was built on, what didn’t was shelved. 
 
Developing ideas through Googlegroups had moderate success. The amount of time for 
salaried staff to generate a useful output outweighed the value.  Emergent software was 
shared but product design solutions required significant effort on the part of the volunteers to 
post, and did not result in much concept progression. 
 

Fig 1: Design Club Logo Fig 2: Keyboard Stands Fig 3: Instrument Cover 

Fig 4: Design Club Session Fig 5: Respite Centre Display Fig 6: Musical Mattress 
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However with the recruitment of a full time Volunteer Co-ordinator, the formalisation of 
recruitment, induction and design process has led to a more efficient use of volunteer and staff 
time delivering a valuable contribution to MERU’s output. 
 
By far and away the most fruitful and efficient use of volunteers has been the monthly evening 
sessions where lively and candid discussions generate new ideas that are then selectively 
refined by members. As one volunteer says: 
 

“Taking part in the monthly club meetings has proved to be a valuable and enjoyable 
experience in the sharing of knowledge and inspirations  that have resulted in several 
important design developments, prototypes and products, and in the formation of new and 
emergent creative networks, partnerships and friendships.” William, Volunteer 

 
The training and workshop induction has empowered volunteers who then require less support 
from salaried design engineers. There remains a diverse and complex role for the Volunteer 
Co-ordinator to manage both volunteers and the requirements of the clients within the confines 
of MERU’s design protocol.  Timescales of projects can overrun as noted by one volunteer: 
 

“The inclusive approach is slower, it takes lots of discussion, and can be frustrating. 
However, the eventual rewards are worth the initial  frustration as the discussion  does 
seem to come up with innovative solutions to unusual problems, and does foster a sense 
of ownership in the solution.” Dick, Volunteer 

 

Conclusions 
 
The operational environment within which MERU operates is varied, complex and costly.  
Individually designing and manufacturing products is time and resource heavy. The completion 
of 20 projects by Design Club in just over a year, within an organisational context of 60 is 
therefore viewed by MERU management as an excellent outcome.  
  
The evolution of Design Club has reached a stable plateau.  MERU is satisfied that it provides 
a means of engaging skilled volunteers in the organizations aims and objectives and should 
continue to employ a Volunteer Co-ordinator funding permitting.  
 
Being part of the Design Club is an exciting and rewarding experience.  Where else can you 
meet with like minded design led and enthusiastic people, respond to the needs of individual 
children and young people with disabilities and engage in socially conscious product design 
that creates real tangible results? As one of the volunteers says:   

 
MERU approach to inclusive design is … that 'inclusive' need not only imply 
an 'inclusive market', but rather an 'inclusive approach' that involves as many co-
creative participants as is achievable, in working towards person centered and 
bespoke designs that might also offer market oriented advantages as a secondary 
focus of concern. This I feel is essentially a human centered and honorable design 
approach that i trust might proliferate and prove equally inspiring and advantageous 
across the whole spectrum of personal and social concern as a transferable medium, 
 towards increased personal and social health and well-being generally. William, 
Volunteer 

 
For more information contact Vicky@meru.org.uk Graham@meru.org.uk  
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“Furniture that favors the sitting position in children with reduced 
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Summary  
 
This research project studied the conditions that favor the dynamic sitting position of 
children with motor deficiency that must perform activities that take about two continuous 
hours. More specifically, it consists of the design of furniture that facilitates and promotes 
the performance of school activities for this population. The final design of the furniture is 
the outcome of applied research processes in inclusive design.  

 

Seeking to achieve a design that not only fulfilled the functionality specifications and took 
care of the emotional inclusion needs of these children in the society, but was also useful to 
other sectors of the population —to obtain the greatest specificity on the expectations and 
needs of furniture design— we worked in creative sessions with health professionals, 
parents, caretakers and children from 9 to 11 years of age. They all experienced the design 
proposals and described their appreciation and feelings towards the furniture.  

An interdisciplinary team made up of professional in Health Sciences, Biomedical Sciences 
and Engineering did the work. The focus groups were children with motor disability and 
members of the population who have a close contact with these children —nurses, 
nursemaids, mothers and teachers— among others.  

 

Key words: Sitting position, biomechanics, inclusive design, and inclusive furniture.  

 

1. Introduction and Contents  
The project presents an innovating design solution (furniture) to solve the most common 
problems faced by children with motor deficiency: achieve a functional sitting position, 
improve their motor functionality levels and improve their performance in school activities 
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through an appropriate sitting posture. It can be used in the classroom, for rehabilitation and 
at home.  

In the census carried out in 2005, 331.301 handicapped people were identified in the city of 
Bogota, with a prevalence rate of 4.9%. On the other hand, the Registry for the Location 
and Characterization of the Disabled People has registered 173.587 handicapped people, 
with a prevalence of 2.6% (DANE, 2007). Of this registered population, a total of 20.522 
are children between 0 and 14 years old: 19.3% are under 4 years old, 36.4% are between 5 
and 9 years old, and 44.3% are between 10 and 14 years old. Of the handicapped people, 
17.7% have difficulties to change and keep the positions of the body (DANE, 2007).  

Emotional Needs of the Children with Motor Deficiency  
Every person, since childhood, must accomplish corporal autonomy and acquire motor 
abilities that intervene in the formation of the personality to continue their lives as youths 
and adults, and have the capacity to gain autonomy, independence and maturity (Novotny, 
1992).  

Health professionals have usually led the design of furniture for the disabled population 
from a functional approach that aims to improve the person’s performance in the 
development of motor abilities and its physiological well-being.  

Our approach, an inclusive design of furniture for children with motor deficiency, promotes 
an interaction upheld in the motivation and the fulfillment gained through the physical and 
social pleasure of using it. It generates confidence and promotes a positive image that 
builds self-esteem. Finally, it helps in the performance of daily activities such as studying, 
therapeutic exercises and entertainment.  

Colombia has policies that promote accessibility and social integration conditions for this 
population (Law 361 of 1997), as well as a series of technical standards for the accessibility 
to physic entourages (houses, public spaces, etc.). Nevertheless, the population with motor 
deficiency and special needs still has access, mobility, permanence and usage problems, 
due to the scarcity of appropriate places and furniture for their needs and to costs that are 
not affordable for the local population.  

Nowadays, rehabilitation institutions are adapting their spaces and elements to the specific 
treatment needs of these children. They try to adapt the furniture for the therapies but not 
always have the set of suitable elements to promote the interaction between the therapeutic 
team and the children with motor deficiency.  

On the other hand, one of the main goals of the rehabilitation programs is that children with 
motor deficiency achieve the highest possible level of autonomy so that they can attend 
school, continue their development and be actively included in the society. Finally, what 
little furniture exists in the country is imported and very expensive.  

Usually, children with cerebral palsy spend most of their time sitting, doing activities that 
involve the manipulation of diverse objects; this affects the motor control of head, torso and 
upper limbs while in that position.  

The furniture includes anthropometric factors of the young target population, requirements 
for the use of the system, biomechanical and functional principles, and structural 
requirements, among others.  
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The inclusive product (for all the population) seeks to improve the present conditions in a 
social context in which, ideally, economically viable solutions for patients, institutions, 
market and industry should be considered.  

 
Innovation Focused on the Children  
The project is aimed at children, 6 to 11 years old, with motor deficiency. These children 
spend most of their time sitting, doing activities that involve the manipulation of diverse 
objects; this affects the motor control of head, torso and upper limbs while in that position.  

The furniture includes anthropometric factors of the young target population, requirements 
for the use of the system, biomechanics and functional principles, and structural 
requirements, among others.  

The inclusive product (for all the population) seeks to improve the present conditions in a 
social context in which, ideally, economically viable solutions for patients, institutions, 
market and industry should be considered. 

 

Design Requirements  
The furniture for sitting position should:  

 Maximize motor capacity  

 Normalize muscle tone and reduce abnormal reflexes  

 Promote posture symmetry  

 Improve the respiratory functioning through an adequate posture  

 Maximize the cognitive abilities  

 Increase visual and perception abilities 

 

Features, Policies and Regulations  
The design of the furniture complies with the inclusion, acceptance and social recognition 
policies for disable people set forth in the Colombian Constitution. The material and design 
comply with the NTC4732 technical standards for school furniture: it does not generate 
heat and supports a load of 136 kg. Its weight is less than 25 kilos.  

 
Chair  

 Produced in two sizes: one for children 6 to 8 years old and another for nine to 
11-year-olds.  

 Adjustable back in angles between 100º and 105º.  

 Adjustable seat. 

 Surfaces, uniform finishes (figures 2 and 3).  
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Figure 2. Test Prototypes  

 

2. Methodology  
Materials and Method Description. Analysis of the Execution  
Designers, mechanical engineers and health professional carried out an interdisciplinary 
process of theoretical investigation to understand the dimensions and the work required 
from the different disciplines in order to achieve the proposed objective. The 
implementation of qualitative and quantitative models arose as methodological integration.  

In the initial phase, a reality approach and preliminary observations were applied as 
methodological tools to contrast existing theories about the sitting position. We studied 
children with cerebral palsy and motor deficiency that attend one of the participant 
institutions and the specific characteristics of children who attend the areas of pedagogy 
and occupational therapy were recorded.  

The processes in the general phases of the research were:  

 Approach: Characterization of the user and specific entourage.  

 Evaluation of design parameters: Identification of the system requirements and 
conceptualization.  

 Development of alternatives and models of the system.  

 Laboratory and materials tests of the designed system.  

 Verification of the proposed system to scale for assessment by the users.  

 Development of the final prototype with real materials  

 Production process of the objectual system.  

 Implementation of the system in the participating institutions.  

 

3. Results and Discussion 
Participative design  
In order to define the design, we invited parents and caretakers who spend most of their 
time developing daily activities with children with motor difficulties in their functional and 
autonomy level. We implemented a survey (IBV) to obtain data on their daily activities.  

The survey allowed us to conclude that the children attend school, participate in 
recreational and leisure activities with their parents and continue with the therapies at 
home. It is easy to perceive the need for greater stability and a better posture, elements that 
help the child with greater functionality to get off the chair safely. We witnessed the 
resourcefulness displayed by the people in charge to keep the child seated, using elements 
such as cushions, blankets, straps and belts, due to the deficient security offered by 
inappropriate furniture in the face of the stability and security conditions required by this 
population with motor deficiency.  
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In accordance with the results shown by the survey (IBV) used to define the characteristics 
of the product, we concluded that:  

According to parents and therapists, an aspect to improve is the postural alignment to carry 
out manual activities in which the child is more functional. In addition, they consider of 
great importance the protection of the abdomen, support for the feet and a good 
anthropometric adjustment; regarding mechanisms, they emphasize the adjustment of the 
back and an abductor cushion for the thighs; regarding the materials, they pointed out the 
importance of it being easy to wash, with thermal comfort and not heavy.  

 

4. Conclusions and Future Tasks  
Finally, parents and caretakers demonstrated their interest contributing ideas to improve the 
furniture and the aids used. Their suggestions included the addition of a suitable support 
table —in a nonslip material—, armrests, a support for head control, a systems to secure the 
child and an adjustable back, among others.  

 

Video Recording of Manual Activities  
In order to understand their performance in manual activities, their capacity to face 
academic exigencies from a sitting position and the functionality level offered by the 
present furniture, a group of eight children with motor deficiency was observed and video 
recorded. This helped us understand and register the functionality of the children during the 
activities and its implications for head, torso and upper limb control.  

Posture Problems: The furniture aims to solve the deficiencies found after approaching this 
population and observing their performance in daily activities (figure 4).  

• Hyper extended neck.  

• Unbalance and lack of stability in the torso.  

• The legs aducen and rotated internally, generally the left more than the right.  

• Cifotic back (excessive flexion of the torso) to compensate the insufficient flexion of hips, 
that impedes a complete extension of the arms.  

• Insufficient flexion of hips (retroversion of pelvis), that make the child slip forward in the 
chair.  

• Legs with little flexion and plantar flexion.  

• Difficulties to play and use both arms.  

• Most of the weight falls on the less affected hip.  

• Reactions associated with flexion and pronation of the arm when doing activities with 
effort.  

Figure 4. Postural problems caused by the furniture at the rehabilitation institutions. 
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Tests with Prototypes  
Using prototypes of standard resolution, schoolchildren aged 9 to 11 gave their opinions 
regarding the physical, functional and formal characteristics of the product.  

The tests allowed us to sound out aspects such as:  

• Anthropometric conditions of the chair.  

• Conditions of use when carrying out manual activities.  

 

Conclusions and Modifications  
The tests determined that —in a sitting position— the double curvature of the seat made 
with the materials originally proposed produced discomfort in the skin and pressure zones 
of the genitals.  

These observations lead to the decision of modifying the proportion of the components in 
the material, with the purpose of reducing its hardness.  

The following characteristics were also modified:  

• The lumbar zone support  

• The forearms were further developed to make them more comfortable 

• The depth of the seat was adjusted and improved.  

The results of the applied instruments allow us to assert that the design of a product of 
inclusive design is certainly more effective —in terms of satisfaction— if the functional 
appreciation of the target population is considered. Besides, they will want it even more if 
their emotional appreciations on the social and personal implications of the product are 
taken into account. 

This furniture has been very attractive —aesthetically and functionally— for the children 
and that means the inclusion objective has been achieved. Starting from a design, the 
differences have been reduced —making attractive even the handicaps of some individuals 
in a society— without accentuating the distances. This confirms the importance of Design 
centered in the human being.  

 

Development of Prototypes  
Prototype 1: Double curvature seat  
Based in the three-dimensional model, we developed a first experimental version of a chair 
with double curvature made of flexible polyurethane (skin) inspired by a saddle. This 
model was tested at a school in Bogota with approximately eight children aged between 9 
and 11 years.  
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Prototype 2: Anthropometric modifications of the double curvature seat  
Based on the tests with the children, we made anthropometric modifications of the double 
curvature seat in flexible polyurethane (skin): the back was modified to guarantee a better 
lumbar support as well as the seat in order to obtain a more anatomical shape optimizing 
the double curvature. 

  
 

Prototype 3: Modifications aimed at increasing the comfort in the base and armrests  
We kept working with flexible polyurethane (skin) to improve the anthropometric 
coherence and adjusted the double curvature. The armrests were optimized using wood and 
metal and the seat was improved with a wooden base. This new version was tested with two 
boys who spent periods of half an hour doing manual activities to assess the comfort of the 
chair.  
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Prototype 4: Modifications to the shape of the chair to optimize the comfort in the 
internal part of the thighs  
From the tests done, the children identified some discomfort in the thighs and the crotch. 
This led us to modify the prototype hand carving the excess material until achieving the 
anatomically suitable size corresponding to the measures of the internal space of the chair 
and to the internal part of the thighs.  

 

 

 

Prototype 5: Modifications of the material to increase comfort with increased density 
material 
Two new fiberglass molds were developed to fuse within them a new back and a new seat 
made with a material that allowed better density. The chosen material was flexible foam-
rubber polyurethane and the resulting prototype was more comfortable and less heavy, 
more pleasing when sitting down and smoother when in contact with the skin. A boy tested 
this prototype to evaluate its comfort and the effectiveness of the anatomical supports.  

 

 

Prototype 6: Modifications in the supports for arms, gluteus and back  
Based on the results of the different tests, a plaster bandage mold of the gluteus of a 9-year-
old boy was taken and used to achieve an anatomical coherence with the body of children 
between 9 and 11.  

The occupational therapists in charge of assessing the prototype through tests with the users 
did the appropriate evaluations, in order to obtain the medical scientific endorsement of the 
advantages of the prototypes. Because of these meetings, we decided to increase the size of 
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the chair to improve the support and to guarantee the most comfortable position for the 
thighs and the popliteus muscle zone.  

In Propace –one of the institutions—, we did tests with a 9-year-old girl with cerebral palsy 
to validate the anthropometric conditions of comfort, use, stability, access and the ease to 
stand on two feet. Based on the results —and for the next tests of use with children with 
cerebral palsy— two new prototypes of standard resolution were produced: Prototype 7 (for 
4 to 6-year-olds) and Prototype 8 (for 9 to 11-year-olds). Both have a better development in 
the armrests as well as in the surfaces and finishes.  

 

 

The design is inclusive because it offers advantages such as:  

Simple to use. Easy to understand by the child, his teachers and caretakers, who do not 
require a previous knowledge to adjust the height of the chair and can easily do it with a 
single hand.  

As far as aesthetics, this furniture does not try to stigmatize the child with cerebral palsy. 
Far from it, it has a friendly and interesting aspect when placed in a social space like a 
classroom (figure 1).  

The design of the chair in its base makes it easily accessible for the child’s legs, since it has 
an ample support that minimizes the risk of accidents due to abrupt movements made by 
the child when sitting alone.  

The design also ensures a reduced physical effort, is comfortable, does not produce fatigue, 
since it maintains the hip in an ideal position, and has enough support for the thighs when 
sitting.  

Finally, the design is inclusive because children with cerebral palsy can use it to study in a 
class with other children, because it offers efficiency and comfort and gives the possibility 
of accessing social spaces with other children without the need for a permanent caretaker to 
help them sit.   
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Figure 1. Proposals that communicate positive feelings, because the design does not have a 
clinical aspect.  
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Abstract 
One of the largest housing estates in the UK, The Aylesbury, South London, is 

undergoing transformation as part of a £2.4 billion regeneration project. The scheme 

aims to provide a ‘blueprint for a new neighbourhood’ and in the process, ‘create a 

strong and vibrant community’. As the demolition of the Estate began in October 2009, 

the Kaleidoscope Project was launched to share the memories, experiences and images 

of the people who lived there. This paper focuses on one aspect of Kaleidoscope – 

‘Telling Your Story’, which had two main aims: The first was to capture the life stories of 

the Estate at this moment of change and the second was pedagogical, to use notions of 

transformational learning to enhance the skill base of some of the Estate’s long-term 

residents. This was achieved through a series of innovative workshops focusing on 

dialogues around the cultural aspects of food, craft and a sense of history and place. At 

the same time, the ‘people-centered’ workshops provided the opportunity to share 

aspirations for the future through a resident-led blog. These processes and methods can 

lead to social innovation: social engagement through building a community of learners 

and knowledge exchange between residents and academia. 

 

Keywords 
Life stories, narrative, human-centred design, community engagement, transformation 

 

Introduction 

As one of the largest housing estates in the UK, The Aylesbury located in South London, 

is undergoing transformation as part of a £2.4 billion regeneration project that aims to 

provide a ‘blueprint for a new neighbourhood’. Designed to address the long-term needs 

of residents, regeneration has focused on rectifying degenerating housing, transport and 

employment [1]. In line with the EU Sustainable Development Strategy [2] which seeks 

to “achieve a continuous long-term improvement of quality of life through the creation of 

sustainable communities” the UK Government recognised the need to complement 

environmental transformation with social innovation. Defining design for social innovation 

as a series of “daily events that cumulatively consider the greater good – of a city, a 

condition, a system, a culture, a nation, a world” [3], this paper documents a project that 

employs life stories as a catalyst for transformational learning on the Aylesbury Estate. 

134



PAPERSPAPERS

 2 

New Deal for the Communities: Kaleidoscope 
Creation Trust (successor to the New Deal for the Communities), along with partners 

InSpire, Media Citizens and Information Environments (University of the Arts London), 

secured funding as part of a 'learning for pleasure' innovation spearheaded by the 

Department for Business, Innovation and Skills. This six-month project started in 

October 2009 as the demolition of the Aylesbury Estate commenced and work began on 

building the first phase of the new estate. 

The Kaleidoscope project was developed to increase the number of adult learners 

who could access learning through local facilities and progress further along the route to 

employment. Whilst transformational learning was our goal, we can argue that the 

processes and methods undertaken led to social innovation: social engagement through 

building a community of learners and knowledge exchange between residents and 

academia. Taking place at a pivotal point as the physical regeneration process began, a 

key focus has been to capture Aylesbury residents’ memories and celebrate the cultural 

diversity of the Estate, through a series of activities aiming to promote community 

cohesion and provide a platform for articulating residents’ future hopes. Through these 

activities, residents learned to express themselves and acquire new skills in three 

creative areas: arts and crafts; poetry and the spoken word; and life stories or ‘telling 

your story’. It is this last area the authors contributed to and this paper focuses. 

 

‘Tell Your Story’ and The Aylesbury Estate 
Our rationale for the use of life stories as a catalyst for social innovation begins with life 

histories. Defined as “…how people make sense of their past, how they connect 

individual experience and its social context and how the past becomes part of the 

present” [4], life stories can be conceptualised as a process of sense-making and 

eventual coupling of individual and collective contexts and experiences. Interestingly, 

this process is shared by transformational learning: “At the heart of transformational 

learning is meaning-making — the act of ‘making sense’ of an experience” [5]. As 

Cranton elaborates, transformational learning is the process by which "…learners 

construe, validate, and reformulate the meaning of their experience" [6]. Integral to this 

process is critical reflection on experiences, which Mezirow suggests is the force that 

leads to perspective transformation [7]. 

The shared ground of life stories and transformational learning - the links between 

individual and collective experiences, the use of the past to reconfigure thinking about 

the present and future, the need for critical reflection and the act of meaning-making - 

was seen to provide a common language for engagement and social innovation. Indeed, 

McLeod and Thomson’s [8] discussion of research employing life stories to understand 

social change highlights the necessity of innovation: “the simultaneous and symbiotic 

operations of social reproduction and innovation, [which] connect the intimate operations 

of family life to the social and economic landscape within which they are situated.” 

The philosophy of the ‘Tell Your Story’ programme centred on a series of themed 

workshops that employed life stories as a channel for transformational learning. Using 

the process to foster a positive vision for the future Aylesbury Estate, the programme 

intended to cultivate an understanding of the importance of change that recognises and 

is sensitive to local history, alongside the value of innovation and learning for the Estate. 
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Research Approach 

Participants 
Participants were past and current residents of the Aylesbury Estate, South London. 

Residents were invited to attend workshop sessions to contribute their life stories 

through Creation Trust and a number of existing residents on the Estate that have strong 

links with University of the Arts London. These relationships built upon previous staff and 

student projects, establishing reciprocal trust. Participating residents comprised a mix of 

ethnic backgrounds and ages – note that participants tended to be first-generation 

Aylesbury Estate residents. It was agreed that those under the age of 18 years would be 

excluded on ethical and practical grounds (i.e. obtaining informed consent). 

 

Design Methods & Process 
Fields of human-centred design, participatory design and service design informed the 

multi-disciplinary approach used. These design fields have contributed to the 

development of methods, tools and approaches for eliciting stories and actively 

engaging individuals in a co-design process. The term ‘scaffolding’, is central to way the 

workshops and tools for engagement were designed. It has origins in education [9] and 

cognitive psychology [10], where learning is supported by the construction of temporary 

structures to provide alternative routes to problem solving and to enable cooperative 

learning. Reciprocity is key to scaffolding [11], bringing individual knowledge, stories and 

experiences to activities facilitating the learning, understanding and transformation of the 

collective group. Sanders’ work in co-design is also significant, describing ‘scaffolds’ as 

a way to promote ‘collective generativity’ among ordinary people and designers [12]. 

The design tools employed in this project (a set of designed postcards, printed with 

photographs to evoke past events e.g. The Queen’s Jubilee or workshop themes e.g. 

future) operated as ‘scaffolds’, enabling residents to express their thoughts, feelings and 

dreams. As familiar, tactile objects they were used to facilitate conversation and trigger 

the sharing of personal experiences. The workshops (each typically recruiting 10 

residents and spanning 2 hours in duration to full day events) were structured as follows: 

 

1 / Stories through making 
Stories through making, examined the potential of everyday activities for story-telling. 

MA Design Writing Criticism students from London College of Communication, 

University of the Arts London, joined residents from the Aylesbury Estate for an 

afternoon of bread-making, resulting in an exchange of stories, traditions and cultures. 

This workshop informed the students’ understanding of personal narratives and the 

potential value of a shared dialogue. 

 

2 / Stories from the past – It’s all about food 
Everyone has a story to tell about food. Exploring the different ways to collect and record 

stories, residents of the Aylesbury Estate were asked to bring a keepsake relating to 

their life story. Becoming ethnomethodological tools [13,14] used to trigger and elicit 

stories, the keepsakes complemented the postcards provided as tools for conversation. 

Documenting objects and conversations, an online collection of stories was created. 
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3 / Remembering the past for the future 
Remembering the Aylesbury Estate, residents were invited to create a ‘wishing tree’ for 

the future. Writing their ‘future wishes’ on postcards, residents’ dreams, hopes and 

messages were placed on the ‘wishing tree’. Displaying these online, the use of the 

Internet for story-telling and creating inter-generational conversations was examined. 

 

4 / Craft and the Aylesbury Estate 
This workshop provided an exploration of the crafts that exist within the Estate. Craft-

related keepsakes operated as triggers for the exchange of stories from across the 

world, culminating in the creation of a blog that illustrates the array of crafts and 

traditions that lie at the heart of the estate. 

 

5 / Transformation on the Aylesbury Estate 
How might past experiences of transition act as a catalyst for future change? 

Photographs documenting residents’ experiences of transformation were used to spark 

conversations about change on the Aylesbury Estate. Placing these photographs and 

stories online, ‘blogging’ was introduced as a method for continuing this dialogue. 

 

These co-participatory workshops were designed to build upon one-another, each time 

examining themes of significance to residents’ life stories in more detail (Figure 1). 

Residents suggested developing a blog as a receptacle for the life stories and as a point 

of exchange across the generations between those that currently reside on the Estate 

and those that have since moved away. The programme culminated in two widening 

participation activities that built upon the craft and blogging elements of the workshops.  

 

Themes from the ‘Tell Your Story’ Workshops 

Clustered around three key themes, the life stories elicited, captured the sense of loss 

and disconnect of the local community that currently occupy the Estate. Reflecting upon 

the past, residents’ hopes for reconnection captured their vision of the future. As the 

constraints of this paper preclude detailed exposition, what follows is a series of extracts 

which relating to each theme, give the reader a sense of the discourse. 

 

1 / A Lost Community 
Focusing on the sense of loss associated with the changing face of the Aylesbury 

Estate, one MA Design Writing Criticism student reflects: “Things have changed over the 

decades, and some residents were saddened that the Estate was getting anonymous.” 

One resident’s interpretation of the causality underlying these lost communities relates 

both to the dispersion of communities beyond the Estate “It used to be that my daughter 

lived around the corner - but it’s not like that now”, and that “The pace of life now is so 

quick” (Resident A). The changed nature of modern life has directly impacted the Estate:  

 

“People don’t stop to have a chat on the street anymore…everyone seems to be in 

a rush all the time. Parents aren’t walking their kids to school anymore and instead 

drop them off by car where there’s little chance for conversation.” (MA student) 
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Figure 1: Extract of Workshop Process 

 

As this student continues in their reflection, the opportunity is hindered further by the fact 

that “There are lots of new foreign residents with language barriers and different cultural 

backgrounds which makes it harder to get to know them.” 

These times sit in stark contrast to residents’ early memories of life on the Aylesbury 

Estate. For Resident B, who recalled “My fondest memory – the Silver Jubilee party in 

1977”, the Estate as it exists today could not be more different: 
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 “We had a street party for the children in the afternoon and in the evening a 

knees-up for the adults … Every week, two of us used to go around and knock at 

every door in the three blocks of flats. We would collect money – so much per child 

to pay for the children’s party." (Resident B) 

 

The act of knocking on doors and the exchange of conversation in addition to the event 

itself provided the glue for a socially cohesive community. Events such as the Estate’s 

Christmas party, which continues to this day, were noted to “work[s] from time to time” 

before residents retract into “his / her own world” (MA student). 

 

2 / Thinking About the Past for the Future 
Recounting the past operated as a tool for residents’ preparedness of the imminent 

change on the Aylesbury Estate. Recalling the area prior to the construction of the 

Estate during the 1960s, Resident C noted: “I am not saying it was utopia, but it was a 

community. You didn’t have big blocks.” Reflecting on this sense of community, Resident 

A recalled: “All of this area used to be made up with small streets with small terraced 

houses and a few flats - also lots of shops i.e. butchers, bakers etc. People knew each 

other.” In a similar vein, Resident C reminisces: 

 

“I remember it when it was all houses before they built the Aylesbury Estate. I 

lived in one of the houses that got pulled down. So have seen the process from 

the start. There used to be a canal, which is a pond now just beyond Albany 

Road. We used to play there … I would love to look at some of the archival stuff 

from the 60s. The lovely Victorian houses - just streets of them. But you have to 

move with the times.” (Resident C) 

 

This acknowledgement of the necessity to ‘move with the times’ was underscored by a 

need to understand the change process: “It’s just interesting to see the process. And it is 

going to change again!” (Resident C).  

Concerns about the architectural vision of the Aylesbury Estate were justifiably 

shaped by this past. On the new developments in and around Elephant & Castle it was 

inquired, “Where do the local come into that? It feels like we are being marginalized. It 

looks like luxury housing. Things like that are going to be the future” (Resident C). The 

incongruence of ‘luxury’ tower blocks with residents’ desire for housing enveloped with 

open spaces, points toward a more modest vision of the Aylesbury: 

 

 “I would like to see lots [of] trees, open green spaces, parks for the children and 

gardens for the older people. But most of all lots of Council Housing. This is my wish 

for the future of the Aylesbury Estate." (Resident B) 

 

Indeed, this humbling dream of The Aylesbury is matched by the need to keep local 

amenities, exactly that - local. Recounting the change in daily activities Resident D 

reflects: “Shopping was done locally at Bird Market in East Lane. Nowadays, you can 

still eat healthily and cheaply if you buy things locally. It’s sad to see Mums buying 

processed food at giant supermarkets.” Reflecting residents’ preference to keep things 

local, Resident E stated “I still go to the market now. Every Saturday. I go past St. 
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Peter’s Church to Walworth Road and shop along there and then come home through 

East Street and get my meat from the English butchers there." As Resident F echoes - 

“Sometimes I buy Nigerian food from East Street market – You have everything here. 

But 10 years ago we would have to had gone to East London.”  

That East Street market has formed the heart of life on the Estate is hardly surprising, 

selling childhood delights such as “Sarsaparilla – It used to be our Coca-Cola” (Resident 

G) and providing a source of entertainment: 

 

“I remember there was a man in the market in chains and a sack who had to get 

out in so many minutes. There was a man selling puppies and kittens and a shop 

that sold toys or something that used to sell little chicks.” (Resident E) 

 

“My daughter on a visit to East Street Market (Walworth). The picture taken by a 

street photographer who always had monkeys to the delight of the children. My 

daughter is holding onto a plastic bag containing goldfish. She's very happy. 

Photograph taken circa 1962." (Resident H) 

 

These life stories draw attention to the importance of retaining a sense of the local 

traditions and daily practices in the Aylesbury Estate as it is regenerated. 

 

3 / Opportunity: An Exchange of Cultures 
This perceived loss of cohesion and desire to retain the traditions that provide the fabric 

of the Estate, formed the impetus for new forms of social exchange. Recognising the 

cultural multiplicity of the Aylesbury, Resident I remarked, “It’s like a melting pot”, a point 

acknowledged by other residents “London now - you can never say you are a Londoner. 

Rightly so, we are multicultural” (Resident A). Using the workshops as a channel to 

celebrate the diversity of the Estate provided new opportunities to bind the Aylesbury 

community. The bread-making workshops marked the beginning of this dialogue: 

 

“Each of us brought a bread recipe and the most important ingredient from our 

own culture. For example, someone brought rosemary for an Italian bread recipe 

and another brought a German wholegrain bread recipe and a jar of pumpkin and 

sunflower seeds. Some of the Aylesbury ladies brought their own recipes as well. 

These recipes were left in a small box in the community hall as a gift to the 

residents.” (MA student) 

 

One resident of Nigerian origin provided the recipe for Agege Bread (named after the 

city Agege in Lagos State, Nigeria), produced by cutting and frying the dough in small 

pieces. Gizanda, a popular pastry made from sugar, flour and coconut was imparted as 

the cornerstone of Jamaican life that has infiltrated into the fabric of the Estate, as 

Resident J notes: “Everyone eats it back in Jamaica. You see them in takeaways. It is 

like a snack.” 

Conversations also took place in relation to the crafts that reside on the Estate. The 

process of using jute leaves to create fans and baskets, as is traditional practice in 

South Asia, was presented. Whilst the source of this tradition resides outside the UK, it 

was interesting to note Resident F’s observation of the availability of jute on East Street 
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market: “A traditional fan like this is used back home because our countryside still has 

no electricity. Jute can be found on East Street Market – they cut it and sell it” (Resident 

F). Artefacts of this sort provide a mirror through which to view the strong cultural 

heritage of the Estate. Other traditions included the Kente Scarf: “It’s a traditional scarf 

from Ghana in Africa. This is a silk scarf, but we have hand-woven scarves too. It’s a 

cloth as well that can be wrapped around your body” (Resident K). This prompted others 

to recount their own life stories… “My family worked in the textiles industry. My brother 

and Dad had a factory. I saw how they made this cloth when I visited the factory” 

(Resident F). Pockets of learning ignited by recognition of these traditions, provided the 

impetus for local skill-based exchange: “I learnt crochet from a Filipeno lady who lives 

next door to my house. In return, I showed her how to embroider.” (Resident F). 

 

Learning Impact 

Capacity for change 
“As residents realise they have a story to tell and opinions worth hearing, we believe 

their confidence will grow, enabling them to have a greater say in shaping their own 

future." [15] - This rising confidence was evidenced most strongly through resident’s 

participation in the workshops, and a growing willingness to share life stories and 

learn about new ways in which they might be captured and disseminated. This 

process has been integral in helping residents both celebrate the Estate and critically 

reflect on the change as individuals and a collective. Lasting social innovation, 

provides the capacity to change behaviour and build capacity, it is the intention that 

the workshops will have operated as a source of motivation for residents. 

 

Transformational learning 
Kaleidoscope was developed to increase the number of adult learners who could access 

learning through local facilities and progress further along the route to employment. The 

‘Tell Your Story’ workshops contributed towards transformational learning in three key 

ways: (i) engaging residents in a dialogue about the ways in which their stories can be 

captured and shared; (ii) aiding skill development by learning about online environments 

such as blogs; and (iii) encouraging involvement in training in local educational facilities 

such as London College of Communication as a part of widening participation — how to 

create a blog / how to screen print.  

A capacity-building programme by intent, detailed evaluation of impact in the early 

stages of transformation is inherently challenging. The population of a blog with stories 

from the Aylesbury used in our thematic analysis (http://tellingyourstory.wordpress.com) 

and residents’ attendance at widening participation workshops most aptly hints at the 

transformational learning that has occurred. Indeed, for some, this programme of social 

innovation was noted to have been instrumental in sparking a taste for further learning “I 

just like taking pictures. I would just like to learn more” (Resident I). Transformation of 

this type echoes what Freire names when he speaks of what it is ‘to be fully human’ [16]. 

He describes how the pursuit of acting upon and transforming one’s world enables one 

to move towards new possibilities of a fuller and richer life, both individually and with 

others. For others, the effects have been more pragmatic and far-reaching: 
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 “Aylesbury is my home … People from other boroughs when they are passing 

they are frightened of the big buildings and think it isn’t a safe place to live. But it is 

a very safe place to live, because of activities, and things to keep people busy the 

crime rate has fallen very much.” (Resident L) 

 

The completion of the Aylesbury Estate Kaleidoscope Project in March 2010 has also 

made evaluation of lasting social impact difficult to assess. We urge future government-

led initiatives akin to the Aylesbury Kaleidoscope programme to give consideration to the 

provision of a framework through which lasting impact might be tracked. 

In terms of sustainability and long-term empowerment we also gave consideration to 

what we might change about our methods and outcomes to create long-term impact. For 

instance, the aim of the blog was to document the workshops, but more importantly to 

share some of the rich life stories as told and visualised by the Aylesbury residents. It 

was hoped this would serve as a catalyst for further exchange beyond the workshops, 

encouraging dialogue and commentary from across the generations (residents – their 

children – and their grandchildren). Indeed, the proposition that “Design for social 

innovation is shared. It’s plural. It goes beyond self” [3], lay at the heart of our thinking. 

Reflecting on this approach, we ask whether self-sustained long-term skill learning, or 

empowering existing community membership to take ownership of the blog and maintain 

it throughout the transformational journey of the Aylesbury Estate might have better 

facilitated the longitudinal potential of residents’ learning. Our learning as individual 

researchers revealed the importance of trust, respect, tolerance, history, the value of an 

individual’s story, and as a research community based in Elephant & Castle, the 

importance of collective experiences to locate both residents and researchers in a 

shared dialogue. We are also acutely aware of the limitations of targeting an audience 

that was mostly first generation residents and of the need to make the workshops more 

accessible for those whose first language was not English or who spoke little English. 

 

Conclusion 

This paper has provided insight into a social innovation project employing life stories as 

a catalyst for transformational learning on the Aylesbury Estate at a moment of great 

change. A rich experience for residents, students and researchers alike, we hoped the 

project would have formed stronger lines of communication: future research will seek to 

continue this dialogue, this time focusing on the documentation of residents’ individual 

life stories. Thus, whilst championing the view that transformational learning and the 

methods employed can improve a society, we balance this with an acknowledgment of 

the need for this to be situated within a continuing framework of engagement. 
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Abstract 

This paper reports on collaborative research where design plays a key role in 

exploring how smart textiles and wearable technologies may enable clothing to assist 

the active ageing and so enhance everyday lives.  It describes the challenges offered 
by the need to create a network of cross-disciplinary researchers, older people and 

industry practitioners that will bridge social science, technology and design cultures.  

It highlights the need for a shared language to inform the development and testing of 
hybrid methodologies driven by inclusive design strategies for the practical creation 

of prototypes.  This requires approaches not traditionally taught in design 

programmes: how to elicit user-needs in an appropriate and timely manner to inform 
the design process.  It embraces training and skills for the integration of visual, 

behavioural and scientific data during the co-design process.  This research provides 

the opportunity to create a new breed of cross-disciplinary researcher and practice to 

enhance inclusive design teams.  Insights into what older people are willing to wear 
can promote user autonomy and independence through overall comfort and well 

being. This hybrid methodology aims to promote a more sustainable product life 

cycle while enhancing the life style of the end user. 

Key Words 

Cross-disciplinary training, Co-Design, Garment layering system, Shared language, 

Smart clothing, Wearable technology   

Background 

Smart clothes and wearable technology form an emerging area within the fashion 
and textiles industry.  The term ‘smart’ is a broad category.  Examples would include: 

fibres engineered to react to external stimuli; garment manufacturing techniques 

such as bonding and welding; and the incorporation of electronics and computing 
into garments.  Recent advances have increased the potential for smart textiles but, 

in many cases, products are not getting through to potential users.   

Smart garment design is becoming increasingly sophisticated in performance sport 

and corporate wear but has not been adapted to enhance clothing for the active 
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ageing (a community that may benefit from smart clothes).  Little has been done to 

address the design requirements of older wearers by considering e.g. sizing, fit, 
predominant posture, thermal regulation, moisture management, protection and the 

psychological 'feel good factor' (McCann 2009).  

What is lacking is comfortable clothing that addresses the technical and style 

requirements of older age groups who do not suffer from restrictive medical 
conditions.  

The Smart Clothes and Wearable Technology Research Centre at the University of 

Wales, Newport is leading a collaborative research project under the UK’s joint 
research council’s New Dynamics of Ageing Programme (NDA).  The Principal 

Investigator and her design-led team have established a cross-disciplinary research 

network as a result of NDA preparatory network funding; it includes expertise in 
technical textiles, wearable electronics, ICT and social and health sectors.  The 

network also encourages active participation on the part of its users. 

The academic team is supported by an Project Advisory Group made up of experts 

from design, social and technical backgrounds, industrial partners and, importantly, 
older users.  

Purpose / Aims 

The focus is on user engagement in adopting a co-design approach with the aim of 

developing smart clothing and wearable technologies.  For the active ageing we have 
adopted the concept of layering (similar to that developed for sports wear); layering is 

suitable for promoting healthy exercise that, in this context, refers particularly to 

walking.  Cross-disciplinarity is fostered through an holistic approach to three work 
packages: Clothing, Technology and Behaviour.  Our objective is to establish and 

test a hybrid, design-led research methodology.  

Within this are three aims:  

• the development of prototype garments involving the application of 3D body 
scanning and cutting for movement with the introduction and selection of 

innovative smart textiles and wearable technologies; 

• an understanding of cross-disciplinary and co-design methodologies with the 
associated benefits and challenges; 

• the development of the researcher team’s ability to foster communication and 

engagement between work packages and older wearers utilising cross-
disciplinary and co-design research. 

It is hoped that this approach, unusual in the clothing field, will encourage a ‘user-

pull’ rather than a ‘technology-push’ culture.  The adoption by the active ageing of 

clothing incorporating pioneering technologies will help to increase the autonomy and 
independence of this section of the population, increase clothing comfort, enhance 

wearer security and the preserve health.   

The collaborative research network and its industrial partners aims to identify 
marketing strategies that will help industry to find the best way to bring such products 

to market and help older users to understand both how the garment system works 

and where to find products. 

The co-design approach should also promote a more sustainable product life cycle 

by setting out not only to reduce textile and electronic waste but also to encourage a 

more sustainable lifestyle for the end user.   
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Approach 

The progress of the project at mid stage 

Work Package 1:  Behaviour 

Setting up of the User Advisory Group  
Early on, individual and group interviews took place with active older people (i.e. 

those who take part in walking activities such as rambling).  Participants were asked 

about their outdoor clothing needs and preferences, including factors that made their 
clothing both fit for purpose and aesthetically pleasing.  Preferences were stated 

regarding colour and fabric preferences, functions that walking clothing might 

incorporate and views about pricing.  A user reference group set up in Newport to 

gather further views on such issues and has met as a focus group.  A user advisory 
group comprising older adult walkers is also being established in the Greater 

Manchester area to record views on the design of the study including methods, 

sampling, data collection, analysis and dissemination. This group will meet several 
times over the duration of the project. 

Potential of Link to the University of the Third Age 
The Business Psychology Centre (BPC) at the University of Westminster has 
established a link with the University of the Third Age (U3A).  This organisation has 

over 250,000 members in the UK and provides a platform for the elderly to 

participate in different social and learning activities at an affordable cost.  The U3A 
has granted the team access to U3A members participating in the quantitative data 

gathering.  On the one hand these individuals give feedback via a modular 

questionnaire system so as to ensure not only usability but also the relevance of the 

questions.   On the other hand members actively complete questionnaires, sharing 
experiences and attitudes with researchers, and therefore play a vital part in data 

gathering.  

To date the BPC has been in contact with multiple walking groups of the U3A 
throughout the UK.  Feedback on the first modules within the questionnaire has 

provided valuable data. 

Work Package 2:  

Capturing End User Needs (Size and Shape)  
Size and shape data collection raised sensitive issues.  Attention was given to ethical 

considerations of data protection during the initial stages of the selection of the user 

cohort and later for user involvement throughout the body scanning process where 
individual size and shape were captured.  

Setting up Initial Design-Led Focus Groups 
A preliminary focus group was set up in collaboration with WP 1. This session was 
intended predominantly to build appropriate methodology and best practice for user 

engagement with this age group.  An appropriate format was chosen for focus 

groups and the roles of researchers within each session defined.  Sessions should 
have an experienced facilitator to cover all topics on which data is required.  This 

individual should have in-depth knowledge of the project and the purpose of the 

focus group.  An associate facilitator is required to take notes on non-verbal cues 
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and data that may not be apparent in audio and visual recordings; this individual is 

also required to help the facilitator to run the session by ensuring that all participants 
have the opportunity to voice their opinion and manage diverse personalities.  Two 

further individuals are required for audio and visual data collection and the 

identification and display of key themes throughout the session.   

 

Figures 1&2: Cross-disciplinary training.  Building of methodologies and best practice 
for focus group sessions 

Elaborating the Design Issues  
Workshops have studied the layering system, both in greater detail and in a co-

design environment, and others to revisit some of the issues introduced in training 

workshops (focused on Base Layer / Second Skin; Mid Layer / Insulation; Outer 
Layer /Shell Garments; and Intimate Apparel).   

These focus groups were staged in a Show and Tell double session format with the 

co-design team made up of lay participants, industry collaborators, co-researchers 

and other stakeholders.  The session initially involved participants bringing in 
garments worn by them for outdoor activities to discuss positive and/or negative 

features. These sessions enabled industry representatives to share insights.  In the 

second session participants were shown commercial development garments by 
industry representatives, in an informal setting, where discussion was encouraged 

around garments attributes such as fabrication, technical detail, fit, proportion and 

overall aesthetic qualities.  

A ‘Technology’ workshop, held soon after the Base Layer event, introduced textile-
based wearable electronics with the potential for monitoring aspects of the wearer’s 

medical condition, as well as facilitating communication and functionality for safety 

and enjoyment.  Emphasis was placed on functionality and ease of use.  The initial 
co-design discussions and findings have been recorded for analysis. 

Value of Industrial Collaboration: 
Opportunities have been taken to promote research into Design for Ageing Well, both 
at international technical clothing and equipment trade events and conferences.  

These have helped to have increase awareness of the importance of this growing 

market and the need for consideration of new strategies to bring products to market 
with brand leaders from the Europe and beyond. Design for Ageing Well has 

exhibited at Outdoor (Friedrichafen, 2009) and with Best Ager, a German team 

promoting related research (ISPO 2010), and has circulated project newsletters 

widely within the industry.  These events, with their seminar presentations and 
workshops, are well attended by designers, company executives, material suppliers 

and interested academics.  The international trade press helps to stimulate 

engagement with the project, especially in terms of materials sourcing.  Industrial 
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participation encourages social innovation by highlighting this growing field within an 

industry that is unevenly informed.   

 

Figures 3 & 4: Users engaged with researchers and industrial contacts in design 
workshops 

Work Package 3: 

Initial Research 
The development of a technology-enabled garment starts with a Technology watch.  

Issues of particular relevance arise in relation to four areas; data collection, sensor 
placement, the need for mobility and in garment processing. 

Data Collection.  Lymberis (2010) summarised the array of biosignals that can be 

measured by today’s technology: Sensors are now available to collect a large array 
of biosignals.  These include: ECG (electrodes), arterial pressure, pulmonary and 

cardiac sounds, blood flow (Doppler ultrasound), skin temperature, impedance, blood 

flow hydration, body dimensions (optic, laser, x-ray, ultrasound), urinal flow, 

electromyogram for muscle activity, breath (volume and pressure), EEG and voice 
analysis, and emotional state.  Contextual data: In addition to the potential 

biosignals, other data will be of relevance, such as activity level which can be 

measured by accelerometers and gyroscopes, location which can be measured by 
Global Positioning System (GPS), time, season, and other information such as bus 

timetables, and points of interest. 

Sensor placement.  Once user-engagement determines the data to be collected, the 
technology team will ensure that sensors are viable and can be placed appropriate 

on a garment.  For example, Finlay (2008) has investigated optimal 

electrocardiographic lead systems for garments. 

Mobility.  Garments should interact wirelessly with a computing platform. 
Technologies of relevance are WiFi, Bluetooth, Zigbee. This has a significant effect 

on the lifetime of batteries. 

Garment processing. It is envisaged that lots of data can be collected and needs to 
be processed so that relevant information can be fed back to the user in an 

appropriate timeframe.    

To date wearable technology has been used for remote and continuous health status 

monitoring with emphasis on physiological monitoring (vital signs), functional 
stimulation (post-event rehabilitation), and physical activity monitoring (body-

kinematics). Funded projects include Wealthy, MyHeart, Proetex, and Biotex. 

Technical issues include development with piezoresistive textile materials, electrodes 
and connections.  As the technology matures, there is considerable value in working 

in collaboration with technology providers; In Design for Ageing Well industrial 

collaboration embraces Textronics Inc, a leading supplier of enabled garments 
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Wireless Edge providing communication expertise and Fibretronic as experts in 

textile based technology interfaces.  Current development in this work package is 
investigating optimal placement of activity accelerometry sensors that can link to a 

smart phone for human computer interaction. 

Discussion 

Emerging of Shared Language 
The merging of cultures across research networks - embracing academics, experts 

and users - has presented communication barriers.  While the employment of experts 

and academics brings a breath of knowledge to a project, individuals often use 
terminology specific to their fields, forgetting that others may be unfamiliar with the 

language.  Emerging wearable electronics and advanced textiles may be confusing 

to traditional clothing and textile designers, while electronics and healthcare experts 

are not normally conversant with textile and clothing technology.  This opportunity to 
develop a shared language demands the provision of cross-disciplinary training and 

skills development for researchers, in collaboration with the public to overcome 

barriers.  This continues to be addressed by the staging of workshops for both 
researchers and users. 

Initial Findings on Walking Culture 
From the early stages of the project there have been valuable insights from both 
designers and users that have fed into project planning.  Focus groups and co-

design workshops have begun to look at wants and needs in relation to the 

development of garment layering.  For example, participants have: helped to identify 
problems to do with the size and fit of clothing; revealed the extent of their 

understanding of the textile and clothing products available; the potential level of 

interest in wearable electronics; and views on the functionality of the technology 

interface.  Events have also helped to identify different categories of walking and 
varying levels of participation that are of relevance to textile selection and garment 

design.  Show and Tell events have raised initial topics such as the notion of ‘clothing 

as an old friend’, the ability of clothing to offer protection in hostile conditions and - of 
interest to many older people - the ability of wearable electronics to summon help.   

Workshops have helped to change the awareness and perceptions of participants as 

to the attributes of smart textiles and wearable electronics. 

Impact of Industrial Liaison and User Engagement with 
Industry 
The emphasis of this project on the older consumer has attracted the interest of 

some industry leaders, who have come forward with practical support for workshops 

and events. Textile and garment producers have liaised in the selection of products 
that for older participants, and look for feedback on product features.  Technology 

innovators are working with the team in the transfer of technology to older people to 

design for changing figure types, levels of dexterity and usability for a range of 
functions and environments.  There has been liaison between lay project participants 

and a particular garment manufacturer that have contributed to style alterations that 

have helped to produce more inclusive design outcomes that have been taken to 
market. 

Methodology Contributing to a More Sustainable Approach 
A co-design approach - that is developing a new hybrid, cross-disciplinary 
methodology - is promoting a more sustainable approach within the early stages of 
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the product life cycle. Beginning with the identification of end-user needs enables 

product specification to address a more sustainable life style for the end-user. A 
design process that promotes a shared language already reduces misinterpretation 

between the co-researchers and begins to avoid unnecessary waste. The notion of 

clothing as ‘an old friend’ has been a reoccurring theme throughout the work of focus 

groups and co-design events. This begins with an emphasis on size and shape and 
an evaluation of the balance of technical, aesthetic and cultural concerns that 

constitute pleasurable, comfortable and, therefore, a better-appreciated and more 

sustainable design.  This project is promoting the concept of a measured approach to 
design that is more fit for purpose, more meaningful, more easily usable, better 

quality and longer lasting.  

New Rules for a New Market 
There are a number of themes already emerging from user engagement in the 

development of this research. A key issue identified is in relation to the effective 

marketing of products to older consumers; the demands development of new rules 
for a new market.  Anticipation of consumer behaviour is key to marketing (Wolfe & 

Snyder 2003), yet industry tends to neglect what has been termed the New 

Consumer Majority, underestimating the buying power of the so-called grey pound.  

Traditional consumer research and marketing are still focused on youth and lack 
flexibility in responding to needs that are based not on age but on such factors as 

lifestyle choice and personal expression.  

Observed Social Innovation to Date 

Although the project remains in progress, some social shifts have already been 
suggested. 

A Changed Designer 
This project is helping clothing and textile suppliers to increase their awareness and 
understanding of a new market - the active ageing.  Industrial designers have 

reported an increased awareness of the needs of older participants and have 

changed design features following attendance of user workshops.  This facilitates 
increased opportunities for older participants through the development of more 

desirable products.   

A Changed Consumer 
Reports from active ageing participants in the study have identified changes in their 

understanding following workshops and user groups.  Predictably, some lay 

participants were found to be more familiar with traditional natural fibres, and have a 
perception of man-made and synthetic fibres as being ‘sweaty’ and unattractive, 

others regarded wool as ‘itchy’ and ‘uncomfortable’.  This highlights a lack of 

awareness of modern textile fibres and untrue technical stereotypic assumptions 

amongst this age group; this further strengthens the necessity for user/industry 
workshops and a shared language.  While these sessions have uncovered certain 

needs, likes and dislikes, they have also highlighted increased participation in 

walking. 
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Figures 5&6 – Participants experiencing modern textile fibres 

Participants have benefitted from knowledge transfer and have reported a change in 

understanding and attitudes to technical innovation and have, furthermore, adopted 

new habits and buying behaviours.  Those behaviours, informed through the co-
design workshops, promise to increase user comfort and to widen opportunities 

within everyday lives.   

Conclusions 
 A co-design model used to explore smart textiles and wearable technologies is 

beginning to show that it may enhance the every day lives of the active ageing.  The 

project indicates how a shared language can be developed, shows the value of co-

design workshops in informing members of user groups, the research team and 
industry.  It demonstrates how, by engaging with user groups, a more sustainable 

approach to new product development can be achieved and new markets 

encouraged. In conclusion, the project points the way to emerging social benefits that 
promise to enhance the understanding of industrial designers and participation of a 

specialist consumer group. 
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